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Thacas Morrissey, Director, Water Resources Unit February 13, 1990 


Department of Envirorunental Protection, 165 Capitol Avenue, Hartford 


Winston S. Dean, Supervisor, Hydraulics and Drainage Unit 666-7233 


Departrr.ent of Transportation, 160 Pascone Place, Newington 


State Project No •. 164-178, Windsor/Windsor Locks 


This project received prior approval on ·!;la.rch 8, 1984, for the 
widening of the 1-91 bridge over the Farmington River. The project has 
since been canpletely redesi&Tlled to reduce the impacts to the v;etlands. 


. , 
A hydraulic report prepared by our consultant engineer was 


subni tted on Decanber 13, 1989 for your review and approval for Flood 
Plain ;.fanagement requiranents. Since this subnission, the spur dike 
pro90$9d as protection for the southerly abubnent of the 1-91 & Farmington 
River bridge has been eliminated from the project. Standard riprap will 
be used to protect the ar.ba.nkment slopes and Piers 1 and 4. The 
appraxi:lll.te limits of riprap protection are shown on the enclosed.plan and 
details. A revised hydraulic report and analysis are also enclosed which 
incorporates these changes. 


Please revi8lv this inforrration for conformance to the 
requirements of Sections 13a-94 and 25-83b through 25-6!!h of the 
Connecticut General Statutes. 


Questions regarding this subnission may be directed to Michael 
Hogan of this office, telephone nuri'8r 666-7311. 


d/::;,& 


Enclosures 


Michael E. Hogan/caw 


cc: Clanent D. Zawodniak 
Edgar T. Hurle 
Stephen M. Barton - Arthur F. Butzgy 
Winston S. Dean - Dennis Levesque 
Central Fl.les 
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Winston S. Dean 
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HYDRAUlIC DATA 


I) Locatfon: 


a) Town(~): 14indsor State Project No(_): 164-178 


b) H1ghway: 1-91 Stat1on(~): 537+0 (Baseline of 1-91) 


c) Locatfon Relatfve to Hfghway Landmark: Approximately 3,000' North from Inter
change of Rts. 75 & 1-91 


. d) Stream: Farmington' River 


e) Locatfon Relatfve to Stream Landmark: 3.9 Miles Upstream from Confluence of 
Connecticut River 


2) Design Flood: 


a) Procedures Used: Adopted Discharge Rate from F.E.M.A. Flood Insurance Study 


b) Watershed Area: 600 Square ~1il es 


c) Design Discharge: D.O.T. 40.000 c f 5 


40,000 c.f.s. F.E.M.A. ________ _ 


d) Design Storm Frequency: 1 DO-Years 


3) Hydraulic Control: 
F. E.r~.A. Flood Insurance Study base flood water surface el eva


a) Type of Control: tion of 34.4' (MDC Datum) @ Cross-section "C" 


b) Location Relative to Proposed Construct1on: 2,500~' upstream of 1-91 Bridge 


4) Coeff1cients of Roughness: 


a) Downstream: Channel _______ OVerbank ______ _ 


Enclosed 
b) At Crossing: Channel _______ COnduit 


c) Upstream: Channel _______ OVerbank ______ _ 







5) Existing Structures: 


a) Upstream: Poquonock Avenue Bridge 


1 J Type: Not Determined 


2) Gross Waterway Opening: Not Determined 


b) At Site: 1-91 NB & SB Roadways 


1) Type: Five-Span Welded Plate Girder Bridge 


2) Gross Waterway Opening: 15.000~ S.F. 


3) Effective Waterway Opening: 12.500~ S.F. 


4) Watersurface Elevation Upstream of 
Structure @ Design Discharge: 34.4' @ F.E.r~.A. Flood Insurance 


Study Cross-Secti on "c" 
5) Underclearance @ Design Discharge: 13.5~' 


c) Downstream: Palisado Avenue Bridge 


1) Type: Not Determined 


2) Gross Waterway Opening: Not Determined 


6) Proposed Structure: 
. The existing bridge will be widened approximately 55' on the upstream 


side to accommodate the SB mainline roadways. Existing piers.& abut
a) Type: ments will be extended to provide support for the new superstructure. 


b) Gross Waterway: 15 .oon~ S. F. 


c) Effective Waterway: 12.52~ S.F. 


d) Effective Depth: 29.4' 
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( 
e) Design Watersurface Elevation: 34.4' @ Cross-section "C" from F.E.M.A. 


Flood Insurance Study 


Maximum Regulatory Elevation: 34.4' 


f) Backwater (Increase/Decrease in Watersurface 
Elevation" Design Discharge): No r~easurab1e Increase (See Remark 7(g) 


g) Mean velocity through structure: 3.9 f.p.s. (As noted in F.E.~1.A. 
Flood Insurance Study) 


Mean Velocity Through Structure: 


n Ranarks: 


a) Navfgatfonal Requirements: 


b) Tidal Conditions: None 


c) Record Floods: "1936, Flood I~.S. Elevation = 40.0' 


d) Average Dal1y Flow: 


e) Average Spring Flow: 


f) Flood Hazard ZOne: 


1,052 c.f.s. 


2.037 c.f.s. 


Zone "A13" 


g) Other' Design W.S. elevation of 34.4' (MDC Datum) includes back~later 
• effects from the Connecticut River. 
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DESCRIPTION OF SITE 


The existing Interstate Route 91 northbound and southbound rosdways 


are carried ove; the Farmington River on a five span welded plate girder 


bridge. The 105'-8" wide existing structure conSists of a 7i" reinforced 


concrete deck slab on 16 simply supported girders for each span. The sub-


structure consists of stub abutments and four, solid concrete shaft piers, 


all founded on pil'es. ·.'O!e .bridge is approximately 504 feet long. 


·.p'~esent plans cal~ for the existing bridge to carry tlie 'lO-foot outside 


shoulder"three 12-foot northbound mainline. lanes, a 15-foot separator, 


the 14-foot northbound H.O.V. traffic lane, the 5-foot ~edian barrier, the 


14-foot southbound H.O.V. traffic lane and a portion of the 15-foot south-


bound separator. A longitudinal joint will run between the existing struc-


ture and a new one so that they will act independently of each other. The 


p~oposed new bridge will carry 6.9 feet of the 15-foot separator, the three 


12-foot southbound mainline lanes and the 10-foot outside shoulder, for 


.~,,_total width of 54.8 feet including parapet • 


The width of the median barrier between H.O.V. roadways may be reduced 


from 5 feet at the discretion of the Department. 
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MODIFICATIONS TO EXISTING STRUCTURE 


,General 


The existing bridge will require modification mainly becauae of the 


• changes in the roadway cross slopes and revisions of the design code. This 


":~!!construction of the superstructure will include strengthening the steel 


girders and replacing the entire concrete deck. 'Modifications to the exist-


,ing substructure will be avoided wherever possible. The present abutments .•.. 


an~ piers will be re-used with no major alterations. The mainline profile 
\'~"': 


will be raised by approximately one foot, with the additional height taken 
,,-


up in the haunches or in built-up sections that can be added to the existing 


girders • 


,Deck Slab 


After careful consideration of the existing cross-section and its cross 


slopes, it was evident that only a small width of the present deck slab 


could be re-used. Because it would be costly to preserve this small portion 


of deck slab, which might be partially deterjorated, it was decided to replace 
...• , 


the entire slab. The proposed cross-section would best fit the existing steel "Y;;~::~~',~ 


girder configuration if the mainline profile were raised approximately one 


foot and remained parallel to the existing deck slab. The existing spiral 


shear connectors should be replaced because the concrete cannot be easily 


removed from within ~he spiral. All height increases could be accommodated 


either by increasing the haunch, by using a built-up section on top of the 


existing girder, or by raising and bolstering the existing steel framing. 


A discussion of the different steel options will follow. 


Four low spots, or valleys, occur along the length of the bridge: 


in the I5-foot separators between the mainline roadways and the H.O.V. road-


ways, and at the gutter lines. In the valley between the two northbound 
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If SCHEME DESCRIPTION OF SOUTHBOUND STRUCTURE 


I Th.e new structure carrying the southbound mainline traffic will cross 


the Farmington Riter just west of the existing bridge. Although they wili 


I appear to be one structure, the existing bridge and the new one will be 


I 
separated by a longitudinal jOint so that they will function independently. 


It will be possible" however, for traffic to cross from one bridge to the 


I other. Snowplows may actually travel on both structures at once. For this 


resson, structural compatibility between the two bridges is required. The 


I new structure will have five simple spans, as does the present one. The 


I 
existing piers and ab~tments will be extended to provide support for the 


new superstructure. For structural compatibility, as well as for aesthetic 


I reasons, steel girders will be used for the, new structure. 


Because of the proximity of the existing footings to those proposed, 


I( careful attention will be given to the foundation design, so that there will 


I 
be no conflict between the piles to be driven and thos~ already in place. 


Once' the span configuration and material were decided, the number of 


I structure types to be studied was reduced. The alternates investigated are: 


SCHEME A 


I Scheme A consists of seven welded plate girders of ASTM A36 steel with 


I 
a girder web depth of ~8 inches. Composite design utilizes a 7 3/4-inch 


reinforced concrete deck slab. A two-course bituminous concrete wearing 


I surface is provided. The fascia girder has a web depth of 60 inches, to l' , 


.'~" 


match the existing girders. 
.. \f 


I SCHEM:E B 


I 
Scheme B is essentially the same as Scheme A except that the plate 


girders are ASTM A588 steel with a web depth of 40 inches. 


II 
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, SUMMARY AND CONCLUSIONS 


In view of the complex functional requirements of this system, the cost of 


only one scheme was estimated. After considering the options available for 
o 


widening and replacin'g the existing facility, the following determinations "ere 


made: 


1) The mainline profile should be raised slightly so that the proposed 


superstructure cross-section will be compatible with the configura-


tion of the existing steel girders. 


2) The most cost effective method of constructing the new deck requires 


removing the old deck in its entirety. 


3) The existing girders should be built-up with additional steel to 


prevent overstressing. 


4) The rocker bearings should be repaired or reset, as required. 


5) Drainage of the new deck by an easily maintained closed system is 


recommended. This will satisfy environmental requirements and serve 


to increase the life-span of the deck. 


6) The backwall and deck expansion joint at each abutment should be 


built to conform to current Department standards. 


7) The existing piers and abutments must be extended to accommodate 


the widened structure. Apile foundation may be required (See Soils 


Report f~r options). 


8) A longitudinal open jOint between the old and new superstructures 


is recommended to accommodate any small differences in structural 


behavior. 
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Department of Transportation 
Hydraulics and Dra.iDage Unit 


Report Of MeetiDg 


Project No. : _________ -.:lAte of MeetiDg: January 29, 1990 


~~No.: ____________________________________________ ___ 


Toim(s): ______________________ _ 


location of MeetiDg: Office of Engineering, 160 Pascone Place, Newington 


Subject of MeetiDg: Technical Advisory on Scour at Bridges 
• 


Attendance 


Counecticut Department of Transportation 


JAniel L.; Coffey 


Federal Highway Administration 


Clanent D. Zawcdniak 
Winston S. Dean 
Michael Hogan 
Barry Miller 


larry Harrison 
Johnny Morris 
JAniel Byer 
Joseph Chilstrom 


Transactions" Detemdnations 
• 


This meeting was requested in order to discuss the Technical AdviSOry 
'1'5140.20 and the "Interim Procedures for Evaluating Scour at Bridges" dated 
Septenber 1988. The concerns expressed were the excessive depths of scour at 
abutments and piers produced by using the Interim Procedures and what was being 
accarplished to revise the equatiOns to consider rmterials other than unifonn 
sand. 


We were informed that other Transportation Agencies had expressed 
similar problans. We were advised that judganent would have to play a large 
part in deciding what depth of scour should be used. The representatives from 
the FHWA were informed of our procedure of founding abutments and piers on piles 
or rock since 1955: also, that we perfonn underwater· inspections every two 
years. 


The proposed expansion of the 1-91 bridge over the Fannington River, 
Project 164-178, was reviewed and judgements were presented for not USing the 
scour depths derived fran the fomnllas found in the Interim Procedures. It was 
concurred that the doc:Imantation presented would place. doubt on the validity of 
the fOl1llllas for this structure. However, it was stated that the Interim 
Procedures should be used to detennine' the potential scour and then apply 
whatever judganents we dean necessary to justify scours of different depths. 


mEPARED BY: ~U&..-d [)~ 
Winston S. nea:n 
SUpervisor. Hydraulics and Drainge 


DATE: ne. 0, 191'0 
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We have performed a scour analysis for the Route 1-91 


( bridge over the Farmington River using the FHWA Technical Advisory 


dated September 16, 1988. The results for the 500-year flow of 


77,000 CFS indicate that the piers in the channel would scour 41' 


deep and the south and north abutments would scour respectively 


84' and 49' deep. 


The construction of this structure was completed in 


1958. Since then, there has been one flood of 19,600 CFS which is 


in excess of a 10-year frequency flow of 17,500 CFS and two floods 


which were near a 10-year frequency. These flood flows were 


16,600 and 16,700 CFS. All three floods occurred within a 4 year 


( period (1980-1984). 


We have analyzed the scour for the flow of 19,600 CFS 


using the Technical Advisory. This method indicates that the 


depths of scour should have been 11' deep for the piers in the 


channel and 30' deep for the south abutment. We have reviewed the 


underwater bridge inspection reports, 1965 through 1988, and find 


that there is no evidence of scour. The southerly land pier and 


abutment embankment showed evidence of scour, but, only 2'! deep. 


We have been unofficially informed by FHWA staff n,ot to 


use the scour equations for abutments. Instead, they have 


recommended that an analysis be made to determine if a spur dike 
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should be constructed. This was accomplished and it was found 


that-a spur dike should be considered for the south abutment. If 


a spur dike was to be constructed this would delay the 


construction of this project due to additional permit and 


certification requirements, including, Connecticut Inland Wetland, 


Corps. of Engineers 404, and revision to FEMA Floodway. We have 


determined this is not a prudent approach and have deleted the 


design of a spur dike. 


We are cognizant of the formula for pier scour equations 


being developed from research which relied on sand beds in flumes 


to simulate the flood plain. The soil borings at this bridge 


reveal a river bed of sand and gravel for depths of 2' -3' and 


varved silts and clays. The clays are designated as medium stiff 


and extend 30' -35' below the bed material. When we compare the 


permissible velocities for channels with erodible linings, based 


on uniform flow, in continuous wet, aged channel, we find that 


fine sand (non-colloidal> with clear water has a maximum 


permissible velocity of 1.5 fps and that stiff clays and alluvial 


sil ts (colloidal) with clear water have a maximum permissible 


velocity of 3.7 fps. The Farmington River is not a clear water 
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ri ver, when it floods it contains high concentration of silts 


which could increase the maximum permissible velocity to 5.0 fps. 


The channel velocity, for the flow of 19,600 CFS, was found to be 


4.5 fps as compared to the velocity of 7.0+ fps at the same 


location during the 500-year flood event. 


A research of our Farmington River file reveals that 


floods have been recorded since 1770. The river has experienced 6 


major floods since 1927. After the devastating flood of 1955 the 


Corps of Engineers constructed flood control dams. 


flood of record was 69,000 CFS in August 1955. 


The largest 


The U.S. 


Geological Survey's recent calculations has placed this equal to a 


300-year flow while the U.S. Army Corps of Engineers has 


established it as a 200-year flow. After attenuation with flood 


controls the 500-year flood is established as 58,000 CFS by the 


U. S . G. S . and 77,000 CFS by the U. S . A . C .0. E. 


scour used the 77,000 CFS. 


Our analysis for 


At the time of ·the 1955 flood there was one bridge 


upstream (Route 75) and two bridges downstream (Amtrak) and (Route 


159). All three bridges survived the 1955 flood. In evaluating 


these bridges we found the Route 75 bridge founded on rock and 
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piles. It had no apparent problems as a result of the 1955 flood. 


The Amtrak bridge downstream is a multi-span stone arch bridge 


which was constructed prior to the turn of the century. Flood 


profiles indica te that this bridge is surcharged with no 


underclearance for floods above the 100-year flows. The foundation 


material for this bridge is not known, however, it is wi thin a 


1000' of the Route 159 bridge and we would assume a similar type 


of foundation material. The Route 159 bridge is a two span bridge 


which was built about 1916. The pier for this bridge is founded on 


materials consisting of sand and silt. This bridge is also 


surcharged at the 50 and 100-year events. The pier has some riprap 


placed around the nose. The underwater inspection reports since 


1967 indicate no measurable scour. It is assumed that the riprap 


was placed after the 1955 flood. 


The existing 1-91 bridge presently is founded on piles 


and has riprap on the upstream side of the embankments for a 


distance of 150' from each abutment and on the abutment slope. 


The proposed extension will be founded on piles and riprap will be 


installed in a similar fashion. It is our judgement after having 


reviewed the existing bridges, the bed and subsurface materials, 
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hydraulic analysis and the scour as determined by the Technical 


Advisory, that this bridge will not fail from scour as a result of 


a 500-year frequency flood. 


We ask for your concurrence of our findings and request, 


that if you find this unacceptable, we meet with personnel from 


your Regional and Washington Office to re-evaluate the methods for 


determining scour at bridges. We are enclosing two scour reports 


for your use. 






























































































































































































STATE BRIDGE PROGRAM 
State Project No. 170-1475 
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SCOUR ASSESSMENT REPORT 


/ 


BRIDGE NO. 00163 


1-95 over West River 


Town of West Haven 


Close, Jensen and Miller, P.C. 
Wethersfield , Connecticut 
July 1996 







EXECUTIVE SUMMARY 


Location 


Bridge No. 00163 
Town: West Haven 
Highway: Interstate Route 95 
Stream: West River 


Bridge 


Superstructure Type: Steel stringer multi-beam 
Substructure Type: Reinforced concrete abutments and stone faced piers 
Known/Unknown Found: Founded on cast-in-place concrete friction piles 
Existing Signs of Scour: None 
Overall Structure Rating: 5 Year: 1994 


(from Bridge Inspection Report) 


Roadway 


Classification: Urban Collector 
ADT: 114,500 
Detour Length: 01 


Channel / 


Description: Soft silt and shells 


NBIS Item 61 : 


System: On 
Year: 


Current Rating: 7 
Recommended Rating: 


Year: 1994 
7 


Hydrology 


Method: 
Watershed Area: Approximately 29.48 square miles 
Discharges (cfs): 


Hydraulics 


Model used: 
Hydraulic Control: 
COOT Design Storm: 
Hydraulic Adequacy: Adequate 
NBIS Item 71 : 


Current Rating: Year: 
Recommended Rating: 







~ 


Analyzed/Assessed: Assessed 
Maximum Estimated Scour: 
Storm Analyzed for Scour: 
Bridge Scour Classification: Low Risk 
NBIS Item 113: (From Dive Report) 


Current Rating : 8 Year: 1995 
Recommended Rating: 8 


Conclusions and Recommendations 


Bridge No. 00163 has shown no history of scour. All piers exposed to water are founded on 
deep underwater concrete footings and piles. 


Because of the history of this bridge, is it recommended that this bridge be monitored and 
inspected routinely and after major floods. 
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SCOUR ANALYSIS REPORT 


BRIDGE NO. 00163 


1-95 over the West River 


Town of West Haven 


TABLE OF CONTENTS 
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SITE DATA SUMMARY 


1. Bridge No. 00163 


2. Town: West Haven 


3. ~: Interstate Route 95 


4. Water Course: 
Type: 
o Stream 0 Canal o Lake o Swamp o Estuary 


5. pier or piers in the Flow: 
o Yes 0 No 


6. Abutment in Flow or Sybject to Flow: 
DYes 0 No 
Type: 
Foundations: 


Scour Countermeasures: None 


7. Debris Possible problem: 
DYes 0 No 


8. Ice Possible problem: 
DYes 0 No 


9. Channel Movement Possible Problem: 
DYes 0 No 


10. Watercourse Characterjstics: 
Channel Slope: 
o Steep 0 Medium o Mild 
( S > 0.0015 ft .lft .) (0.0015 < S < 0.0004 ft .lft.) (S < 0.0004 ft .lft .) 


Channel: 
o Straight o Meandering o Braided 0 Incised o Floodplain 


Streambed Material : 
Q Rock 0 Glacial Till 


11. Size of Watershed : 


12. Floods: 


Flood Studies: 
Design Flood: 


Floodway Established: 
o Yes 0 No 


sq. mi. 


o Alluvium 


FEMA Study: 
o Yes Q No 
SCEL Study: 
DYes 0 No 
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DESCRIPTION 
Bridge No. 00163 is a six lane highway structure that carries Interstate Route 95 over the West 
River in the Town of West Haven. The bridge consists of a steel stringer multi-beam 
superstructure consisting of 12 spans and a superstructure made up of reinforced concrete 
abutments and stone faced piers founded on cast-in-place concrete friction piles. Piers 2 through 
8 are subject to flow during the investigated storm surges, and both abutments are out of the 
water. 


Bridge No. 00163 is over a tidal estuary; therefore, a scour analysis was performed according to 
HEC-18 "Evaluating Scour at Bridges," procedures for tidal areas. 


EXISTING CHANNEL 
The West River passes under Interstate Route 95 at an 11 degree skew to Bridge No. 00163. An 
underwater inspection report performed by Lane-Robinson Associates on March 21, 1995, shows 
that the channel bottom is made up of soft silt and shells. This report found no evidence of scour 
at any of the piers. 


SCOUR ASSESSMENT 
Bridge No. 00163 was assessed based on the bridge's history and inspection reports. The bridge 
was built in 1955 and has shown no signs of scour. All piers are founded on deep underwater 
concrete footings on piles (see Figures 4 through 8). The latest underwater dive inspection report 
gives the bridge a scour rating of 8 (see Appendix C), as does a U.S.G.S. Bridge and Channel 
Assessment Form (see Appendix A). Based on the low risk for scour, this bridge was not 
analyzed for scour depths. 


RECOMMENDATIONS FOR Cc)UNTERMEASURES 
Bridge No. 00163 has shown no history of scour. All piers exposed to water are founded on deep 
underwater concrete footings and piles. 


0<"""-


Because of the history of this bridge, is it recommended that this bridge be monitored and 
inspected routinely and after major floods. '-'" 
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APPENDIX A 


LEVEL 1 SCOUR ANALYSIS 


• Field Review 


• Office Review 
/ 


' . Geomorphic Factors 


• U.S.G.S. Bridge and Channel Assessment Report 
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LEVEL 1 
SCOUR ANALYSIS (OFFICE REVIEW) 


BRIDGE: 0 01';' 3 ROUTE INTERSTIrrE. 9S-


TOWN : wfsr .-tAveI'J WATER : WEsr Rl~ 


BRIDGE TYPE : T-'L= GI1<:l:o>PS SPANS : 1'2. 


YES I CULVERT (CONC. BOTTOM) J 
I ISPECTION REPORT I 
IRA TING > 5 OR NO NOTES 


I 


:~ IYES I NO I NO I PIER OR ABUTMENT SUBJECT TO FLOW 


I~) 
NO 


I FOUNDED ON SCOUR ABLE MATERIAL 


- - (YES) - --
l FLOW VELOCITY - SlOW - - -RAPID -


I INSPECTION REPORT SCOUR RATING I --- --,." 


I NOTES J 
OR < 5 


I NO NOTES I-
OR > 5 NO FURTHER ACTIO[:) 


I 
1 


PIER FOUNDATION I , I ABUTMENT FOUNDATION I 
- /" ........ 


LONG LONG SHORT SPREAD VERT. VERT. VERT. VERT. SPILL SPILL 
PILES WOOD PILES , OR WALL WALL WALL WALL THRU THRU 
> 20' PILES < 19' UNKN SPREAD SHORT LONG LONG SPREAD OTHER 
NOT > 20' OR PILES PILES PILES UNKN 


WOOD UNKN < 19' > 20' NOT OR 
WOOD SHORT 


PILES 
I I I I I 


MOST SUSCEPTIBLE 
PROCEED TO LEVEL 2 


INSPECTION REPORT, ETC. I 


I > 5 &: NO NOTES I > 5 &: NOTES " < 5 f-
I 


GDIUM SUSCEPTIBILITY 
PROCEED TO LEVEL 2 


INSPECTlON REPORT. ETC. 
I 


> 5 &: NO NOTES " > 5 &: NOTES < 5 I 
I L 


LEAST SUSCEPTIBLE 
PROCEED TO LEVEL 2 


T ...... "_It-..dIll<<ud 'lOO. "E ......... "'B<ido' v~ 
10 Hy.hoI;' F",- _ 1MIob;!;ty . ........ ; III' E. v. lld>on&co ... 
C' __ \\, U. ""'--







LEVEL 1 
SCOUR ANALYSIS (FIELD REVIEW) 


BRIDGE -,OO=-:/.:!!.~=-3 _____ _ ROUTE TNT£R.S'flT£ 9!J 


TOWN : WEST H/lvEN WATER : WEST 'ltlvE;: 


BRIDGE TYPE -PLATE GI1U:.E.B SPANS : __ -,I~A~ _________ __ 


l PIER OR ABUTMENT SUBJECT TO FLOW 
NO 


II(YES) 
NO I FOUNDED ON SCOUR ABLE MATERIAL 


, 
YES) I 


I 
I 


c:Bo FURTHER ACTION __ J 


--- ----
I EVIDENCE OF SCDUR I I EVIDENCE OF DEPOSITION I 
---,~ ------ , ---


/ 


LARGE 


'/ 
SMALL 


/ 
NONE 


/ NONE " 
SMALL 


" 
LARGE / 


> " < " 
OR > 5 


----------~~~ ~ 
I POTENTIAL FOR SCOUR 


J ANGLE OF ATTACK 
/ 


-- !I LARGE SMALL NONE 
> '0' 0'- g' 


~ .,/ 
RIVlER BEND 


BEND I NONE 
;, 


I POTENTIAL PIER SCOUR I -
- LARGE I SMALL 


> 3' OR NONE' 
I I 
I I POTENTIAL FOR ABUTMENT SCOUR I 
I ~ ........... 


I 
LARGE , SMALL , 


, I POTENTIAL FOR CONTRACnON SCOUR J 
~ ............. 


I LARGE I SMALL 
MEDIUM SUSCEPTIBILITY 
PROCEED TO LEVEL 2 


I 
I MOST SUSCEPTIBLE 
I PROCEED TO LEVEL 2 


T~ Reac:wdI RCCICI'd 1290.. ~vaJ\I&ion ofBndtt Vu.lnenbility 
to tt,.:hWic FOR:ICI, Soelllllnsubilll)' • .nd Sc:.:M',. by E. V. ~ ... 
Frri W Hull.« 







STREAM SIZE 
(SECT. 2.2.1 ) 


FLOW HABIT 
(SECT. 2.2.2) 


BEO MATERIAL 
(SECT. 2.2.3) 


VALLEY; 
OR OTHER 


SETTING 


(SECT. 2.2.4) 


FLOOO PLAIN 


(SECT. 2.2.5) 


NATURAL LEVEES 


(SECT. 2.2.6) 


APPARENT 
INCISION 


(SECT. 2.2.7) 


CHANNEL 
BOUNDARIES 


( SECT .. 2.2.8 ) 


TREE COVER 
ON BANKS 


(SECT. 2.2 .8) 


OEGREE 
OF SINUOSITY 


(SECT. 2.2.9) 


DEGREe OF 
BRAIDING 


(SECT. 2.2. 10) 


DEGREE OF 
ANABRANCHING 
(SECT. 2.2.11 ) 


VARIABILITY 
OF WIOTH AND 
DEVELOPMENT 


OF BARS 
(SECT. 2.2.12) 


Sm.U Wide 
( < 100 Ct_ or 30 m fllidc) 


Medium ) 
(100-500 ft. Or)..lSO m) ( >SOO (I. or 150m) 


Ephcmcnll (lnlcrmiucnl) Pere:nnial bu, n~hy (Perennial) 


Sill ( S.Dd") Gr:avel Cobble or boulder 


~ 
(


r ........ ~ 
Low rclie(vaJJey . Modcn:lc ~Ijc( 


< 100 (e or 30 m dC~' ( 100.1000 (e or 3().JOO 1D) 
Hjgh relief 


(>looo(L or 300 m ) 
No valley; ,1lIM.1 fila 


~ ( '::S:';i-X·;.::\:7~r¥~:I\) ~:·:/·m 
Little or noae: Nanow Wide 


( <2X cban.oc:i width) (2.10 cbaa.aC:1 width) ( :> lOX thunel, "';dth) 


Unle or None 


«SO percent o( bank1ine 


( ::::::::::-) 
Not braidcd 


( <j pettcot) 


Not Incised 


(NO~~ 
( <$ pc .... n,) oj 


Narrow potn! bars 


Mainly on Conc:avc Well Devclopc::d 00 Both B.anks 


Probably Inru.ed 


$0-90 percent 


Mc:.andcrin, 
(1.25-2.0) 


~ 
LocaUy braided 
(5-lS pcl't'cnc) 


LoaUyacabraoched 
($.15 pc"",,) 


Wider at beads 


N'OG-<1U"vial 


>90 percent 


Hi&hJy meandenn, 
( >2) 


~ 
GcucnlIy bn:idcd 


( > lS pc,"nt) 


~ 
Geaerallya.o.abn.ncbcd 


( >15 pc=n,) 


~ 
ltJadom v.riation 


~ 
Irregular point and lateral 


bars 


Geomorphic factors that affect stream stability. 







BRIDGE AND CHANNEL ASSESSMENT REPORT 


Bridge #: 00163A 


Feature Carried: Interstate 95 
/' 


Feature 'Crossed: West River 


Town: New Haven 


On System 


Prepared by U.S. Geological Survey for cr D.O.T. 


August, 1995 







BRIDGE AND CHANNEL ASSESS.MENT INDEX 


BRIDGE#: OfCo3A STREAM: IJert Rj vee 
TOWN: Nw tlolf{Y\ ROADWAY:.~I~-~q~5 ____________ _ 


INDEXED By:_l>LQ....:!...T.J..J.b~ ___ _ DATE: 0,/,-:;/0,,) 
r I 


I. Observed Scour Index: __ ,""')O'-'--__ _ , 


II. Potential Scour Index:_--=S::::.....=..O ___ _ 


TOTAL INDEX: __ 'b=-D::-..-__ (Sum of!. and II., max = 100, min = 0) 







BRIDGE AND CHANNEL ASSESSMENT INDEX 


I. OBSERVED SCOUR INDEX 


INDEXED BY: OJ 12 


Variables, diagnostic characteristics, and assigned values for the calculation of observed scour index: 
(Index equals sum of assigned values) 


INDEX VALUE 


Road Approach Impact (worst case) 


Q 
2 
1 
o 


Scour Within One Bridge Length (worst case) 


(jJ 
4 
o 


Pier Exposure (worst case) 


4 
3 
2 
1 
o 


Abuttnent Exposure (worst case) 


4 
3 
2 
1 
o 


Rip-Rap Condition (worst case) 


cp 
I 
o 


/ 


FIELD OBSERVATION 


none 
slight 
moderate 
severe 


None 
Point bar or cut bank 


Scour hole 


no pier or scour 
no exposure 
footing exposed 
piling exposed 
undermining 
settlement 
failed 


no scour 
no exposure 
footing exposed 
piling exposed 
undermining 
settlement 
failed 


good 
weathered 
no rip-rap 
slumped 


N ';,() OBSERVED SCOUR I DEX: _-..L,'--__ (sum of above values, max = 30, min =0) 







BRIDGE AND CHANNEL ASSESSMENT INDEX 


BRIDGE #: () (l~ -: jJ 


II. POTENTIAL SCOUR INDEX 


INDEXED BY: ~iS 


Variables. cliagnostic characteristics. and assigned values for the calculation of potential scour index: 
(Index equals sum of assigned values) 


INDEX VALUE FIELD OBSERVATION 


Waterway Adequacy 


3 


2 


I 
o 


lOO-year flood depth < low chord 
and roadway 


I OO-year depth> roadway and 
lOO-year depth < low chord 


lOO-year depth> roadway and/or 
low chord 


2-year depth < deck and roadway 
2-year depth> deck and roadway 


Meander Impact (feet from bridge) 


@ 
I 
o 


>100 or none 
51-100 
26-50 
0-25 


iNDEX VALUE FIELD OBSERVATION 


4J 
o 


6 
5 
4 
3 
2 


® 


Debris Potential 


Trapping Potential 


low 
medium 
higb 


low 
medium 
high 


Bed Material Under the Bridge 
bedrock 
manmade 
boulder · 
cobble 
gravel 
silt/clay 
sand Percent of Channel Constriction 


USBW - CUBW - PWl x 100 
USBW 


~ 
I WO-(Ii6<a ~5!Ykl" =: L.. 0 


Rip Rap Protection 


2 
I 
o 


q; 
I 
o 


0%-5% 
6%-25% 
26%-50% 
51%-75% 
76%-100% 


Bank Erosion for Worst Bank 


none 
light fluvial erosion 
heavy fluvial erosion 
mass wasting 


Foundation Type (worst case) 


30 
30 


culvert 
set in rock 


r%> 
~rO 


EB pile 
friction pile 
pile bent 
spread footing 
unknown 


5 
o 


~ 
o 


Angle of Attack (degrees) 


0-27 
28-62 
63-87 
>88 


/000 3 


(j) 
I 
o 


substructure elements 
completely protected 


substructure elements 
partially protected 


minor areas of riprap protection 
no riprap 


Approach Angle (worst case) 


GJ 
2 
o 


0-42 
43-62 
63-90 


Abutment Toe Location (worst case) 


() 
I 
o 


2 
I 
I 
o 


set back 
at bank 
in channel 


Stage of Channel Evolution 


undisturbed by structure 
stable 
constructed 
aggredation 
vertically unstable 
laterally unstable 
vert. and lac. unstable 


POTENTIAL SCOUR INDEX: .....;::.5i::....::;O ___ ,(sum of above values. max=70. min=O) 







ON/OFF SYSTEMS: _....::0::.;.,1,,):::...-_ CT-07/94 


BRIDGE AND CHANNEL ASSESSMENT FORM 


In the Vehicle (from DOT) 


Bridge#: D/6:3/f Inspectors: .;//2/./ /,<'r:::? Date~ f~;'3b Time: 0'11,5 (ES1) 


Map File #: :3::l.0-6S Project#: 3U/i-OI Source? f)~T8rc'~r' C/aN( t~ 
A J C , 


Roadway: L - ?..s Town: /vecv Ha"eA-' 


Stream: {tied /2',,;;,- MajorRiverBasin:..5>u"</ C-C"~"r~( (C..,,, 
Quad: !'/, ,} I-/qF'e County: IIhw;!",ve.; Lat:41PI70'Long:ZZos,(s 


Drainage Area: Z 9. .q. sq, mi. 2-yr flood depth: 4 , % (ft) lOO-yr flood depth /0,2 (ft) 


Bridge Length: 114-3 (ft) Span Length: /0 '1 (ft) 


ADT 1/1/00 ADTDate: 1791 


Source of Foundation Information:_..:r~, O::.::-v~N:!.Jv,"· L('LT~t,",':;::,,",:,;,":::;!O~f:..---,-"--,·' /:::Jq~,""v ;;;:~_2-;;;L;;£../",:Z.,1-/.""5:.,;~,,,' ________ _ 


" 
IF TIDAL: Time: High Tide 0 :[ ~Z. Low Tide t SOCl (ES1) Direction of Flow: v5 (US,DS) 


Elev: High Tide (", I Low Tide 0,7 (ft abovelbelow mean sea level) 


(for day of inspection) 


From the Bridge Deck 


Structure Type~(I=simple span 2=multiple span 3=simple arch 4=multiple arch 5=steel culvert 6=concrete culvert) 
Measured Bridge Length: //75 (ft) Maximum Span Length: 1 <:) 9' (ft) 


Total Span Length: 1;6 &- (ft) " Wadeable: 1\/ (N,Y) 


# of Overflow Bridges: Left 0 Righf 0 
Surface Cover: USL: 7 USR: 7 DSL: '7, , DSR: --;;; I Overall: "7 


(l~50%Paved, 2=10-50% Paved, 3=Row Crop, 4=Pasture, 5=Brush, 6=Forest, 7=Wetland) 


Road Grade 
LEFrROAD 


APPROACH 


RIGIITROAD 


APPROACH 
-lower 
o even 


+ higher 


MEANDER IMPACTS 
a, Assume bankfull conditions, 
b. Describe upstream to downstream. 


Impact point ~ ~ (LB,RB) 


Impact points j( $ (US,AB,DS) 
Distance leI) /) • 
Meander I Comments: 


h,fs VI(114~S N' tArc",t 
/ 


Threat? 


US () 


DS Q 


US V 
DS 0 


0:00 
l=meander 


impact 
2=road wash 
3=other 


Extent 
tJ 
o 


o 
o 


O=none 


l=slight 
2=moderate 
3=severe 


Impact point (LB,RE) 
Impact points (US,AB,DS) 
Distanceo_-='--__ 


Meander 2 Comments: 


Corrunents 
ct.Jrh'7 ~;.IcI.. c q";'ej, bqs;"".,~.l.S I'r(~ (...rf 


f, ,-; ~ ,7 £. "le,,,,k. hj J. a/'d - e. Wq-k.,. 


8r,1J~ ':"6 12. }J I1tPoo ' os 


-!I.e irJe.. u.-" s cJ°:; 0 ",f q+ 
-fJ.e. 17;",,,, or !k Cj"</Nc/ M~"sqr~<=h 


Impact point (LB,RB) 
Impact points (US,AB,DS) 
Distance, __ -_·-__ _ 


Meander 3 Comments: 







2 


7 


PLAN VIEW SKETCH OF SITE 
(Nano SCALE) 


• 


"' 


Bridge #:,_-\'a"-,I,-,,G="'-.;3~u..._ 


z 


I ---------, 


.I 


Jmpx[ Point 







3 Bridge #: 0/63/l 


UPSTREAM CHANNEL 


a. All measurements in feet unless otherwise noted 
b. (If tidal, bank height based on high tide. If non!idal, use 2-year flood.) 


Bank Height 
LB~RB~' 


Bank Angle 
LB S" RB S· 
(vert=90o) 


% VegCover 
LBLRB_{_' 
1=0-25% 
2=26-50% 
3=51-75% 
4=76-100% 


US bankfull width: I <,COD US channel width: ..3 0 0 


Bed material: I , = (l=sand, 2=siltlclay, 3=gravel, 
US Comments: } J .o,e tiS :'Q",b c.ue-"IqN S /'<: 


/ 


4=cobble, 


br'{j( 


Bank Material 
LB /, ;z. RB It z. 
I=sand 
2=siltlclay 
3=gravel 
4=cobble 
5=boulder 
6=bedrock 
7=manmade 


Bank Erosion 
LB~RB.sL 
O=none 
I=mass wasting 
2=light fluvial 


erosion 
3=heavy fluvial 


erosion 


5=boulder, 
US thalweg depth: ; <ft-. Q 


6=bedrock, 7=manmade) 


arr'<'JX. {'i!CC 


:!' {.f." i.e« PIl"'fr ... I'I~., , ~-


IS 4f/J1.cA ttl -I. -f1J'1 t:J (. )"e., ",,77"'" 1"'" (' .3 Point Bars And Cut Banks Brl,e 8/~3 f; 
a.Assume bank full conditions. "«, ~ <1' ~b, ... e'JuJ f ; (e~ +- +Ae 
b. Describe upstream to downstream. '.j • 


/~ [.f.- c)'I-' -1;,; ~'>'<11;'" c:...~q A/.-./€.. { 


Point bar location in channel (O%=LB 100%=RB) % to ____ % 
Midbar width: Distance to midbar: from US bridge face 
Comments: 


Cut bank 10cation: ___ (LB, RB) Distance to midbank: ____ from US bridge face 
Comments: 


Scour present US: IIJ (N, Y) 
Distance to mid-scour: __ _ 
Comments: 


Confluences 


Enters: 1-f) (LB, RB) 
Type~( I =flowing 2=intennit) 
Distance to confluence: 5(>0 I 


Comments: 


2. ~ tg" I.c,,, '" A. c...,c. 


b~~11 , Je' S1((4+- ~ 


t~ 'ti~er 


Scour location in channel (O%=LB loo%=RB): ____ % to ____ % 
Scour width: Scour length: - Scour depth __ _ 


Enters: KB (LB, RB) 
Type .. ~_-<l=flowing 2=intermit) 
Distance to confluence: 1!~'r ' 
Comments: 


30" Itbs p/~~/I'c f,j.e 
( t( /. u -i ".dr , .fI" ,(., ( 
·r -1/, rill AI P 


Enters: a(LB, RB) 
Type~( I =flowing 2=intennit) 
Distance to confluence :~ .. 
Comments: 


If" ~t./' ''''... ~"""C::' 
J..~11111 5" rtl't'4'" 
f. t4< ,.. vel" 


Upstream Channel Profile:_",I __ (l=pool, 2=riffle) 







Bridge II: () 16:; /) 


Piers And Columns 
:t , Picr ' Sill!(lc sintcllll'c IIl'strc:t mto downstream 
b, nellt ' Multiple pile strucll1I'e upstream 10 downstream 
c, Pile, Single column structure making up part of a bent 
d, Reference pier number 10 plan view sketch 


- - - '-
I'in" lH' I:!n 1.1t 


I " ! 
1 'x' 


1 / --
·1 )--- _. - "7 , 
(, 


7 


f-o 
_. - -


rq -


In 
C-


II 


12 - - - -
1.\ - -... 


- - - - -
" _ . - - - , -
If, 


17 


18 


I.()calion 
-- --' 
Mt'l . Met.! MeR "" 


----
- - I---


X 
X 


--~ -
L 


X 


1-


-- - - -- --
- - - - - - --


---


Fono!!'n 


._-
Ri"II 


--


--
--


RH' '1,1'" 


4-., 
1-
4-


if 
Lt . 
q-


2-r--
L 
-4 


,X 4 


--
-- ---


1 " olll,"own 
hApreod 
J~rile bellt 
-I - fIIe- . I,I!.: 


Under The Bridgg 


ritr 


TrI>e 


7 
'7 


'2-


2-


-Z 


2.. 


z.. 


7-


2-


z.. 


z 


---


l =solid 
pier 
2" ffllm 
,1-(.': 1'1 


M:"I\clhol 


? 
Z 


'z. 
Z. 


'1, z 
'1 :: 
d '.~ 


"7 '2 


'l, '" 
~2-


',:: 


._- -


I=wood 
2=conc. 
):mclnl 
" "~llJne 


Nn~e 


Sh;!~ Inclined Fc",k, 


'2 1./ . /l./ 
2- / l/ A .. 
~. / [.J !.I 
2' /{/ /1./ 


.3 1::-' " .{J 


-0- fe' ) IU 


_. ' /0 ,; ,.[, 


;, .' .. , :~ / !/ 


.3 1:_ .3 , L, 


:3 !v' ~ , V 


2- /\I IV 


--- ---
-- ---, 


1=1011110.1 N 
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Widlh l~n&lh 
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-- ---
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{, 
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2 .. lnl 
l",Slln 
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S ~Othcr 
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O=none 
I=no ellr. 
l ",fOOlin& 
) "'rl/lnl 
"' .. undermln. 
' '''sellkrnnl 
6· ralled 







,UNDER THE BRIDGE 


Cross Section: (Upstream face of bridge) 
a. Left bank to right bank looking downstream 
b. Features - LB, LABUT, LEW, pier, ptbar, etc. 


Comments : I __ I ! .> :2. s:; j1 , ~ J ---, 


-N I d ., :-' 1 .. ' C." ,' :"v/} \. .. _ 


f 


Station 
RP to Low 


Chord 


I () 7. 0 


2 :3G" r 
3 S/ 


, , 


4 '3Lf.5 I 
5 179. r, 


, I 


6 1'32,> 


7 Z 71.5 J 
--


8 2 7'7 . " 


9 367.0 I 


10 3 70~~ I 
II 1'6{,.6 i 
12 -1'72...0 I 
13 <f30 


, i , , 
14 f i 1-?5 
IS 50'1 ' I 
16 


, i 5z,o 
17 


, ! E2S , 
18 550 I 
19 


, : 570 


20 '5 7b 
, I 


21 .5,/ {J 
, I , 


22 605 ' i 
23 62.0 


, 
I 


24 (, :<; V 
25 i ~I f, 


/ . /, ,:'\ 


Unit Measurments = fee t 
USGS. CTDOT.formai 


, 


TAPEDOWN 


RP to Water 
Surface 


-
~ 


-
---
---
-
~ 


- , , 


-
-


/!" 'I 1. , J 


lo,,~ . .flfJ:; 


33. I 


34-· 3 


3 4< 3 ' 


3 rr, ;:, ' 


3 'f, t- ' 


BRIDGE #: 0/6 3 "L/ 


ANGLE OF ATTACK: -J;? . 
Bridge Deck Sloping: Yes.>< No 
RP (reference point) description: 


--!of of co.verde /7,,, t7t<1o/i o - ~ 
"'~ ,~ C\'r~ " !.o-:::-,( ~(. (' 


, .-
I 


MEASURING ROD 


RP to Bed to Water 
Streambed! Surface Bed to LC Feature 


ground (depth) 


/1 S; / I~/_'T .-- :;.: ~r---' 


I ~, '/' I / j , , 
~ ;~,~., . s /;'r~ 


2./ ·.z ' / I .IeI' / 


Z(, ~ 
, I I ref' / 


- / I '2 '2 . 0 leD z. 


Z. 2. . 6 
, 


/ I rep Z. 


2 '3, 3 / II /ep 3 
f I 2-3.3 r.e .. 3, 


2..6. 7 ' 
I I l ep f / 


26·7 / I ref' <f-


.3/.8 
, I let'S 


32,.0 . teef' 5 


3 2. 2:, I Iff' 


.33.4- ' ; I /F(' 


3 3. I ' I I I "-'-'V 


33·7' I w"kr ! 
, I 


31'.6 ! 


3<f. 7 f -JJ 


3 4. 7 ' f Ie f' 6 
34. 8 ' f re p G 


33,3 ! (,-. /a 'Ie r 
, 


I I 35. s 


3 (;. I ' / I 
"31. , ,,) 


37. ( ' Ii; 


.... ' , . I .~ ( > : .' : • 







. UNDER THE BRIDGE 


Cross Seelion: (Upstream face of bridge) 
a. Left bank to right bank looking downstream 
b. Features· LB, LABUT, LEW, pier, ptbar, etc. 


Comments: J of 2 . ""2 
:; iJi c. . 01 -


TAPEDOWN 


RP to Low 
Station 


Chord 


1 66 <;- , 
, 


7,0 


2 1 7"1-
3 6 '2 0 


4 6'15 
5 710 


, 


6 
, I 


1ZS I 


7 
I 


I 74-0 
8 7C:-: 


./ - , 
9 7 70 


10 7@~ 


11 7"! ~ 


12 'i>oS I 
13 '3 ZO 


, 


14 <ts.35 


15 ?'SO 
, I 


16 S70 
, I 


I 
17 <676 ' 
18 B"Io 


, 


19 "10 S-
, 


20 C; 20 
, 


21 
, 


I ?3 S- , 


22 qso I 
23 '7f ' C ! 
24 77"1- . , 
25 '9 C; C' , 


Unit Measurments = feet 
USGS. CTDOT.forma[ 


RP to Water 
Surface 


3 1-: '1 
, 


3.s-. () 
, 


3·;0 .0 


3 5. 2 


. , 


3 5. 7 
, 


.35.8 


3b, J 
, 


36 . 2. ' 


3{ .2 ' 


/ e , .. J;J. 


("., fide 


1o," ride 
, 


0; J" , 
I, .. ...:.', .:e 


BRIDGE #: {) 16~ A 


ANGLE OF ATTACK: __ L.;.."?'_/ __ _ 


Bridge Deck Sloping: Yes X No 
RP (reference point) description: 


-!z,/ ot <'C>NCrete J, earl";o I( 


MEASURING ROO 


RP to Bed to Water 
Streambed! Surface Bed to LC Feature 


ground (depth) 


3 t o ' I IAJ'C -Ie, 
3 7, ~· 


, I /,,~. 7 


<f/' / ' I fep / 


4-2 . 0 
, / I I 


'Vo..'/er 


43 . '2, ' I 
4 7 -. _ . t: I 
# . 4-' / 
4 "'1. 7 ' / 
4 1 : g ' I ,'/ 


4f-. 2- Ie./, ~ 


<fl. 8- / rer 8 


3g , 7 ' / I w,\..J.e..r 


-:>7 ? . 
~ . 


37 (,' 


37.2 ' / lr 


3/,0 
, I (e;o 'r 


3-£ . ( , r~f' ., 


3£. "I / w,,-fe,-


3b . e ), 


36 .2-
, 


I re ...., 


s f.6 T lo r tJ I, ·J~ 


35. 8 I low ;I-,;/e 


35. 2...· I /';', v ,t,d ... 
I i (,,.c I.) 3 -:' ( 


~ ..,..? - I r-r-;:> / 0 







· UNDER THE BRIDGE 


Cross Section: (Upstream face of bridge) 
a. Left bank to Mght bank looking downstream 
b. Features - LB, LABUT, LEW, pier, ptbar, etc. 


Comments: A 
c ., ,' ~- -;:> f ' ? .....J c.. .....- 7 '-"" () . -.-:,. 


TAPEDOWN 


RP to Low 
Station 


Chord 


1 V7s-
, 


7,0 
, 


2 
, 


Id / 0 


3 /025 


4 1055 


5 N 77' 


6 1010 .5 


7 
, ,y /1 '1S 


8 (16 B . 7.0 
, 


9 


10 


11 


12 


13 


14 


IS 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


Unit Measunnents = f eet 
USGS. CTDOTjonnai 


RP to Water 
Surface 


-
-
-
-
--
-


-
, 


, 


BRIDGE #: !I / 6.3 /I 


ANGLE OF ATTACK: 10 c 
BMdge Deck Sloping: Yes X No 
RP (reference point) description: 


-/-';1 0 F c ~ ~cr<.?>K- h fAd W Gt (I 


MEASURING ROD 


RP to Bed to Water 
Streambed! Surface Bed to LC Feature 


ground (depth) 


33. g' / w"f;"~js 
, 


/ 33 ~ S-


32.6 . / 
2-6. '7 ' / \j 
21 , .3 


, 
/ I e/, / / 


2 2, 2 
, / r€ ,o 1/ 


{7 .1-
, 


/ &~~ s /,,;!Jq 


/ 2. C' 7 r q fvf , r~ .. r"l;-' 


/ 
/ 


/ 


/ 
/ 
/ 


/ 
/ 


/ 
/ 
/ 


I 


! 


i 







6 


Approach Abut. 
Angle Location 
(deg.) 


+- .510' LABUT: 0 
RABUT: 


( +=~ShRB 
+- z<fo' 


-=in channel 
-=Push LB D= at bank 


w41<r /AI,"J/ += set back 


'l/().f f fq , ~ 


(,fhV ~~"+5 


Rip Rap 
Present Condition 


USLB ! 
USRB ~ 
USLWW 
USRWW b 
LAbut I I 
RAbut I l 
DSLWW 
DSRWW ~ 
DSLB 6 


DSRB t 
Bed 6 


1= dso=S" 1=800d 
(modified) 2=weathered 


2 = ds0=9" 3=slumped 
(intenned.) 


3 = dSo=IS" 
(standard) 


4 = concrete 
5=olher 


6 = absent 


UNDER THE BRIDGE (cont) 


Type of 
Abut. 


Abut 
Mat'l 


"f 
1= "f stil ~~~: J 4=Stone 


I f ' I 


S'vc at'1s 


US 
Scour G:Jide 
Condo Banks 


C c. 
0 () 


D=None D=No 
I=No expo I=Yes 
2=Footing 
3=Piles exposed 
4=Undermining 
5=SettJement 
6=Failed 


Bridge #: {) I bJ (l 


US Wing Wing Wall 
WallJ I Apron Found'n 
Apron Condition Type 


{) 0 "1 
7 !.. q-


D=Absent I=Good l=unknown 
I=Present 2=Fair 2=spread 


3=Poor 3=pile bent 
4=Failed 4=fric'n pile 


S=EB pile 
6:=set in rock 
7=culvert ttJ itA 3& 


: ",1/1 sl,tt 
Bed MateriaI:_-,-/'~2.=--_ 


/ 


1 =sand 2=silt/c1ay 3=gravel 
4=cobble 5=boulder 6=bedrock 7=manmade 


Debris 


'A I · r7 
~ ccumu atl0n:_~_O=no l=yes 


Horizontal:~% to _ -_% 
O%=LB IOO%=RB 


Vertical: ___ % to ___ % 


O%=bed 100%=low chord 


Debris Potential:~ D=low 
Trapping Potential-L- l=medium 


2=high 


Channel Width: i'a> 
Bankfull Channel Width: f-ZS 


Type of Material-=
I=brush 2=whole trees 


3=tIash 4=olher 


Pressure flow depth: 3j7. :3 (at DS face of bridge) 
Depth at Thalweg: / .5, 0 ' 


Comments: 
;flO 5(d-J r I NU+ eVeN 0< -I- -life f'<?-"S 


Scour Holes 


Presence Stream Pas Channel Pas. Width Length Depth 
c: ---=-% 
(J - % --


O=Absent +=US face LB=O% 
I=Present O=UB RB=lOO% 


-=OS face 







7 Bridge #: 0 I 63 A 


DOWNSTREAM CHANNEL 


a. All measurements in feet unless otherwise noted 
b. (If tid~l . bank height based on high tide. If nontidal. use 2-year flood.) 


Bank Height 
LB£RB~ 


Bank Angle % VegCover 
LB_'_RB~ 
1=0-25% 
2=26-50% 
3=51-75% 
4=76-100% 


Bank Material 
LB "1,1.: RB 7, :"2. 


Bank Erosion 
LB~RB~ LB 75' RB 75 " 


(vert=900) I=sand 
2=siltlclay 
3=gravel 
4=cobble 
5=boulder 
o=bedrock 
7=manmade 


O=none 


DS bankfull width: &rc 
Bed material: (. -z. (I=sand. 
DS Comments: hI . 


/ r ffl r,,',H( r &I,.. 


Br. dJ< J'I2. 


Point Bars And Cut Banks 


I =mass wasting 
2=light fluvial 


erosion 
3=heavy fluvial 


erOSlon 


DS channel width: 6< ~ DS thalweg depth: /'9'. 0 


2=siltlclay. 3=gravel. 4=cobble. 5=boulder. 6=bedrock. 7=manmade) 


t,.,.;/:f / WI.:.-I/C'I"",.)_


/ • ., ..... ~s 
c:/./ o, ;t1 "i:. c,j ,,!i-.s LJIi ( :.""" ..J ; 


J ' , r 
R8 


a. Assume bank full conditions. 1<5 CG" fiet'l" _ / 7 O~ -I.;>.f ~, {,,,~ 
b. Describe upstream to downstream. 05" "e H.a H' - -- ' c/'- I / I',s "'V' "-"" ';"frv . "',rho,- _ ," ... ".... ..... ..v_..:;: ~t:T.",b.it! 


P.5L 8 bfl~NJ 3'~..? ,( '-'Q....+{"".,,,JJ, OSKS 'S: ,':"d<JSN-/l1..( LI 


Point bar location in channel (O%=LB lOO%=RB) - % to - % 
Midbar width: Distance to midbar: from DS bridge face 
Comments: 


Cut bank 10cation:, ___ (LB. RB) Distance to midbank: ____ from DS bridge face 
Comments: --
Scour present DS : IV (N. Y) 
Distance to mid-scour:, __ _ 
Comments: 


.--' 


Confluences 


Enters: RB(LB. RB) 
Type.L(l =flowing 2=intermit) 
Distance to confluence: poo -
Comments: 


21" ,fe!' ,;., -/tl 
br/, ( ... f.. ... t"'~"'t 


• t -.,,"'< W ... {(r /(vd 


Scour location in channel (O%=LB lOO%=RB): ____ % to ____ % 
Scour width: Scour length: Scour depth, __ _ 


Enters:-=(LB. RB) 
Type - (1 =flowing 2=intermit) 
Distance to confluence:-=
Comments: 


Enters:~(LB. RB) 
Type~(l=flowing 2=intermit) 
Distance to confluence:-=
Comments: 


Downstream Channel Profile: __ I _(1 =pool. 2=riffle) 







Bridge #: 0/63-4 


STAGE OF REACH EVOLUTION 


Stage: 3 (l=undisturbed, Z=eonstructed, 3=stable, 4=aggredation, 5=vertically unstable, 6= laterally 
unstable, 7=verticallyand laterally unstable) 


Evolution Conunems: 


/",) of ~"s ;J/ 


-r /. 0 6,, ;[ 
/lIQ f I r..a...s . /V .. - 5 (/.-~., ~ r c?o r-k ~t 


, v 


-r; dn l ('i,./~~~ .... ,~ I~' / . /(, " J' 
, " f ~ "V e. -l ro. ' .'·o.-v , 


13 c ':;<' 0 /6 33 .J. 
IS " f'1t , a f +I,'" £r : j?e. ,,+ fl.", /cr b, J "'oJ) -rlo r .; s 


v 


+it J Sf 3 
. 


f le n 
PHOTOGRAPHS 


Required: 


Photograph of bridge number: Roll # 52 {, 


From bridge looking upstream: Roll}#- "5 Z G 


From bridge looking downstream: Roll # S 2..6 


From US looking DS at bridge: Roll # 


Frame # 


Frame # 


Frame # 


Frame # 


2..1 


2.3 , 21-


Z S 


I'US 


From DS looking US at bridge: Roll # 526 Frame # )~l'2lf7 . 2f.) 


Additional: 


Standing I.1P Looking C[ f ~V'/;'<r I/,,;r Roll # 


Standing li B Looking q+ Inb" 7 Roll # 


Standing Looking Roll # 


Standing Looking Roll # 


Standing Looking Roll # 


Standing Looking Roll # 


Comments: 


ENDING TIME: __ wi 1,-,4:...:::5,--__ (EST) 


fLBAT/II? SOO flUS 


I'LMT/AI? 3 0 0 flDS 


526 Frame # 13 


S Z t Frame # 2..2. 


Frame # 


Frame # 


Frame # 


Frame # 







tli 
w 
u. 
~ 


~ 
W 
o 
W 
U 
Z 
w 
a: 
w 
u. 
w 
a: 


UPSTREAM FACE OF BRIDGE 
INTERSTATE 95. TOWN OF NEW HAVEN 


WEST RIVER 


(J) III (I) m (D 00 ro ro 0) ill II 0 


'I I' I Fl · , ~ ,~ ~ ~ nJl n ~ ~ ; 11 31... 1 : : 
45 


6 II········, 1' " .... : ....... .... ; .•.. T W " .. . J .•... '-: T , .... : ....... ····r ·· 


"'J .... ). ........ .. ~ ... .. " ..... 
t il .. ~ 


15 


.. ,' . . .. ...... j . ... " 11 -;-· , 


·--·) ·· ········1· ·· f ll i 


"' " " II .... ;. :, •• '; tk1 .. ,!,. 


;'. , •••• ~,I "i li t::, ' : 11 "" """ 


'i' . .. . i! . . .. ! ' , , 
18 ···f ···i···· _. '1"'" 


i 


1 
"1 ·· · .. ·····1·· .. 11····)· ·· .. + ····l·· ·········r 


21 


24 


27 


30 •. 


33 


36· ···· · 


·' 1 LEFT ABUTMENT FACE ~ 0 Ii · m.' 


~ow ~HORD RE~ DEP~ ~ 0 f m 


j 


NOTE: LEFT SIDE OF BRIDGE DEFINED 
LOOKING DOWNSTREAM 


MEASURED 8-23-1995 


PLaITED BY JMG 9·4-95 


't ·· "T"'" 


.,., .. ·······f·· 


i + II . . j ..•. , 
i 


·· ·f·· .+ ... 


.. ':'. "! ........ -.~ ... ..... j ····· .. ):\~v 


iNATE~ Sl 


i!v · 


'9·~.Jl:J--~-~--


FACE! 


·1········· ···1· '!'-----:-


~ 


.4: 11.,· ...... , .. . 
: : 


t··· ...... ~ . 1 .. 


,Its 
... + ... , ....... ... +. 


' · 1 ·; ··· ··· : · \ 
25/6 


.: .•.•... ... . j- .... ...... + .. + ... 


+ .. 


39 I , . !'! .. !. !. , . ... ! . . ! . . ! . ... ,.,., . . !. . .1 
a 1 00 200 300 400 500 600 700 800 900 1.UOO 1.100 1.200 


DISTANCE. IN FEET 


DIST DEPTH 
==:0:::: _=::IC= 


0.0 4.5 
36.0 11.7 
81.0 14.2 
84.5 14.3 


179.0 15.0 
182.5 15.0 
274.5 16.3 
278.0 16.3 
367.0 19.7 
370.5 19.7 
466.0 24.8 
472.0 25.0 
480.0 25.3 
495.0 26.4 
509.0 26.1 
520.0 26.7 
535.0 27.6 
550.0 27.7 
570.0 27.7 
576.0 27.8 
590.0 2B.3 
605.0 28.5 
620.0 29.1 
635.0 29.4 
650.0 30.0 
665.0 31 .0 
674.0 32.5 
680.0 34.1 
695.0 35.0 
710.0 36.8 
725.0 36.8 
740.0 37.4 
755.0 37.7 
770.0 37.8 
784.0 37.2 
790.0 36.8 
B05.0 31.7 
820.0 30.9 
835.0 30.6 
850.0 30.2 
B70.0 30.0 
876.0 29.9 
890.0 29.9 
905.0 29.8 
920.0 29.2 
935.0 29.0 
~50.0 28.8 
960.0 28.2 
974.0 28.0 
980.0 27.9 
995.0 26.8 


1010.0 26.5 
1025.0 25.6 
1055.0 19.9 
1077.0 14.3 
1080.5 15.3 
1145.0 12.4 
116B.0 5.0 







Roll Number _----"-5=2-"'~'____ __ 


Frame Number _ .... 2'"'--"'3 __ _ 


Description ______ _ 


-;2(0 
Roll Number _-'-"'2-=--___ _ 


Frame Number --=2.=-5~ __ _ 


Description ______ _ 


/Jcc.f< 


Roll Number _..:::5..=2=--0"--__ _ 


Frame Number _...:.'_Ll ___ _ 


Description ______ _ 


J 


h--O/Yl "i()O / 







7T' flliP 5/J 


Roll Number 52c:' 


Frame Number _Zf:o....L.LI __ _ 


Description ______ _ 


Roll Number ______ _ 


Frame Number _____ _ 


Description ______ _ 


/ 


/Jec.f< 


Roll Number __ lL5..=2o.:"'=--__ _ 


Frame Number __ ':...:5=--__ _ 


~" 
~; , 


"'~;Ii",-') '. Description ______ _ 


J 


FroM JOO / 







· .(. '.:'~' .' 
'. : 


.. ~ ... 


-. 


Roll Number _--'5::...:2:::....o::G'--__ 


Frame Number _-'--lfJ ___ _ 


Description _______ _ 


Roll Number _~D.~2':::...!f0~ __ 


Frame Number __ 1:..JL6 ___ _ 


Description _______ _ 


DOw>,\,,,)-((f'CO-Y Vl Boticu 
L:. ) 
n)re 


Roll Number _iLD:!'=.2'-0=---__ _ 


Frame Number _.!./...J9 ____ _ 







· . . ... 
'-_ . 
. :.! 


.~-. , 


tI &/t. ~ /j 


Roll Number Ci2 0 


Frame Number --,-2~O",,-__ _ 


Description _____ _ 


Roll Number --1..,'2u-2~~~ __ _ 


Frame Number _...!.1..l.2 ___ _ 


Roll Number _!L52~0~ __ _ 


Frame Number ~2,-,,2~ __ _ 


Description J-/I)..Y1u\ ' 'l C; ub 
/rl(;KiIl'O 1;,1 IA fJr/r 


j . 







APPENDIX B 


ConnDOT Inspection Reports 


/ 







CONNDOT - BRIDGE INSPECTION REPORT BRI-IS PG 1 PRINTED 02 / 27/95 
IN-DEPTH Snooper Required (Y/ N) Y Snooper Used (Y/ N) Y TIME 14:12:47 
REQUIRED 60' SNOOPER IS REQUIRED TO COMPLETE THEINSPECTION. %er...t 3 0.{ 11-3 


~~:~~~~~:~~~~~~=#==~i~~~:~i~:~~~~~::=:::==;~~~~:!~~~~~/~~i~(~~~g~~:=======~~= 
~-spected by: W. HSUING, R. HURIA ~ 


A. PATEL 
On 12 / 09/94 From 09:00AM To 15:30PM ====== 
On 12 / 12 / 94 From 09:00AM To 15:30PM ====== 
---- ADDITIONAL COMMENTS ----


FINISH- > See page 8 of completed report. 
================================================================================ 


5S. DECK Rating Overall Rating --> 5 
1.0VERLAY 5 BITUMINOUS OVERLAY WITH MEMBRANE -


EXHIBITS TRANSVERSE AND LONGITUDINAL 
CRACKING AT RANDOM LOCATIONS. OVERLAY 
HAS BEEN PATCHED AT RANDOM LOCATIONS 
THROUGHOUT THE DECK. ALSO, THE OVERLAY 
IS RAVELING/BREAKING UP ALONG THE . 
ARMORED EXPANSION JOINT, I'Lx4"W, OVER 
PIER 5 IN SPAN 5. THERE IS LIGHT BUILD 
UP OF SAND AND DEBRIS ALONG THE SAFETY 
WALK. SEE SHEETS 13 TO 21 AND PHOTOS 
29-31 & 36. 


2.DECK- STR. CONDITION 5 REINFORCED CONCRETE DECK - EACH SPAN 
HAS SPALLS WITH AND WITHOUT EXPOSED 
REBAR AT RANDOM LOCATIONS. SPALLS 
APPEAR TO BE CONCENTRATED ALONG THE TOP 
FLANGES BETWEEN G1 AND G2 AS WELL AS 
GIl AND G12. ALSO, THERE IS A 
CONCENTRATION OF SPALLS ALONG THE 
MEDIAN ,JOINT BETWEEN G6 AND G7. SIZE OF 
THE &pALLS RANGES FROM l'x6"x2" DEEP TO 
10' xl. 5' x2" DEEP WITH EXPOSED REBAR IN 
SPAN 12 NEAR GIRDER GIl. THERE ARE 
AREAS OF MAP CRACKS WITH EFFLORESCENCE 
RANGING IN AREA FROM 2 S.F. TO 40 S.F. 
IN SPAN 12 BETWEEN GIS AND G19 NEAR 
PIER 11. TOTAL DECK DETERIORATION 2.7 
PERCENT IN SPAN S, 1.3 PERCENT IN SPAN 
7 AND LESS THAN 1 PERCENT IN REMAINING 
SPANS. SEE SHEET 23 TO 41 AND PHOTOS 11 
& lS. 


3.CURBS N MONOLITHIC WITH SAFETYWALK. SEE ITEM 
58.5. 


4.MEDIAN 6 JERSEY BARRIER - SMALL AREAS OF IMPACT 
AND COLLISION DAMAGE, SMALL SURFACE 
SPALLS, LIGHT SCALING AND VERTICAL 
HAIRLINE CRACKS AT RANDOM LOCATIONS. 
ONE VERTICAL CRACK GREATER THAN 1/4" 
WAS NOTED AT PIER 3. SEE SHEETS 13 TO 
21. 


).SIDEWALKS 5 SAFETYWALK - MEDIUM TO HEAVY SCALING IN 
ALL SPANS, AND SPALLS RANGING IN 'SIZE 
FROM 6" DIAMETER x 1/4" DEEP UP TO 
6'LxS"Wx3" DEEP WITH EXPOSED REBAR. 
VERTICAL HAIRLINE CRACKS WITH AND 
WITHOUT EFFLORESCENCE AT RANDOM 
LOCATIONS. SEE SHEETS 13 TO 21 AND 
PHOTOS 29 & 3l. 


'ARAPET 6 MONOLITHIC WITH SAFETYWALK - MEDIUM TO 
HEAVY SCALING, VERTICAL HAIRLINE CRACKS 
WITH AND WITHOUT EFFLORESCENCE AND 
SMALL SURFACE SPALLS AT RANDOM 


3 
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58. DECK cont. .. 


7.RAILING 4 


3.PAINT N 
~.DRAINS 5 


lO.LIGHTING STANDARD 7 


ll.UTILITIES TYPE/SIZE 8 


l2.CONSTRUCTION JOINTS N 
l3.EXPANSION JOINT 4 


LOCATIONS. SEE SHEETS 13 TO 21, PHOTOS 
29-31 & 33. 
TWO PIPE RAIL TYPE - PARTIALLY RUSTED 
THROUGH AT CONNECTIONS WITH POSTS AT 
RANDOM LOCATIONS. PROTECTIVE COATING IS 
PEELING WITH LIGHT RUST AT RANDOM 
LOCATIONS. TOP PIPE OF RAILING IN SPAN 
6 HAS A 4" LONG AND 1/4" WIDE CRACK 
ALONG THE CONNECTION TO THE RAIL POST 
ON THE SOUTH PARAPET IS' EAST OF PIER 
5. TWO ANCHOR BOLTS HAVE SHEARED OFF AT 
ONE POST IN SOUTH PARAPET OF SPAN 2 
EAST OF PIER 1. IMPACT DAMAGE AREAS 
REPORTED IN LAST REPORT DATED 12/4/92 
WERE NOT FOUND. SEE SHEET 13 TO 21 AND 
PHOTOS 29, 30 & 33. 


SCUPPERS AND PVC DRAINS. SCUPPERS ARE 
FULLY BLOCKED. NO DEFICIENCIES WERE 
NOTED WITH THE PVC DRAINS. THERE ARE 
SECTIONS OF TROUGH/CHUTE THAT HAVE COME 
LOOSE AND ARE NOW HANGING·OVER THE 
PIERS AT RANDOM LOCATIONS. A SECTION OF 
THE TROUGH/CHUTE IS MISSING OVER PIER 1 
BETWEEN GI & G2, G7 & G8, AND G8 & G9. 
TROUGH IS LOOSE OR DISCONNECTED BETWEEN 
G5 & Z6 AND GIl & G12 OVER PIER 3, AS 
WELU AS, BETWEEN G1 & G2 AND G7 & G8 
OVER PIER 2. DECK JOINTS ARE 
COMPRESSION SEAL TYPE - CHUTE/TROUGHS 
MEANT FOR OLD FINGER JOINTS. SEE SHEET 
24 TO 41 OF FRAMING PLAN, AND PHOTOS 
17 & 27. 
BROKEN OR MISSING JUNCTION BOX COVERS 
AND MISSING HAND HOLE COVERS HAVE BEEN 
REPLACED. HOWEVER, THE JUNTION BOX 
COVERS ARE MISSING SOME SCREWS, BETWEEN 
4 TO 8 SCREWS PER COVER PLATE, AT 
RANDOM LOCATIONS. RATING INCREASE FROM 
6 TO 7. SEE SHEETS 13 TO 21. 
ELECTRICAL AND CABLE TV - ATTACHED TO 
BOTTOM FLANGES OF SPAN 11 WEST OF PIER 
11. NO DEFICIENCIES NOTED. 


ARMORED JOINTS - SECTIONS OF ARMOR AT 
JOINTS HAVE BROKEN AWAY UP TO 4'LONG. 
A 4' ARMOR PLATE SECTION IS MISSING AT 
EXPANSION JOINT OVER PIER 5 AND PIER 6. 
CRACKS IN BITUMINOUS EXIST ALONG SAW 
AND SEAL JOINTS AT ABUTMENTS, 1/8" -
1/4" AT WEST ABUTMENT AND 3" AT EAST 
ABUTMENT. SEE SHEETS 13 TO 21 AND 
PHOTOS 29 & 36. 


;-============================================================================== 
i. SUPERSTRUCTURE 


.. BEARING DEVICES 
Rating Overall Rating --> 4 


4 HEAVY RUST ON ALL BEARINGS FROM SPAN 2 
TO 6. EXPANSION BEARINGS EXHIBIT 
LAMINATED RUST UNDER ROCKERS IN SPANS 2 
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59. SUPERSTRUCTURE CONT ..• 


2.STRINGERS N 
3.GIRDERS 4 


!.FLOOR BEAMS N 
i.TRUSSES - GENERAL N 


PORTALS N 
BRACING N 


i.PAINT 5 


l(~ ., 
' .RUST W 
,. MACHINERY MOV. SPAN N 
, . RIVETS AND BOLTS 5 


. O.WELDS - CRACKS 5 


~.TIMBER DECAY N 
2.CONCRETE CRACKING N 
3.COLLISION DAMAGE 7 


TO 6. MASONRY PLATES HAVE PITTING AND 
THERE IS IMPACTED RUST UNDER ROCKERS AT 
PIERS 1,7,8,9,10 AND 11 WHERE THE 
BEARINGS HAVE BEEN CLEANED AND PAINTED 
WITH PROTECTIVE COATING. MOST BEARINGS 
SHOW EVIDENCE OF MOVEMENT AT 25 TO 40 
DEGREES F. OUT OF 168 BEARINGS, 13 
BEARINGS WERE IN NEUTRAL POSITION, 77 
WERE IN EXPANSION, 13 WERE FROZEN, AND 
THE REMAINING WERE IN CONTRACTION MODE. 
FOR DETAILS SEE SHEETS 23-41, 42-57 AND 
PHOTOS 21-26 & 28. 


WELDED PLATE GIRDERS - HEAVY RUST TO 
MEDIUM LAMINATED RUST ON TOP AND BOTTOM 
FLANGES AND WEBS WITH SECTION LOSSES 
FROM NEGLIGIBLE TO ,3/8" AT SUPPORTS AND 
UNDER WEEPS. THE FACIA AND MEDIAN 
GIRDERS HAVE UP TO ~5 PERCENT SECTION 
LOSS IN. THE MIDDLE 2/3 OF ALL SPANS. 
GIRDER G7 HAS ONLY 9/16" REMAINING AT 
THE EDGE OF BOTTOM FLANGE FOR l'x6" 
AREA IN SPAN 5. THIS AREA IS LOCATED 8' 
WEST OF 1st DIAPHRAGM AND PIER 5. THE 
WEB AT END OF GIRDER G14 HAS A 1 SQUARE 
INCH HOLE IN SPAN 11 OVER PIER II, SEE 
SHEET/ 39A. ALSO, WEB AT THE END OF 
GIRDER G13 HAS A 2"x1" HOLE IN SPAN 12 
OVER PIER 11, SEE SHEET 41. FOR FURTHER 
DETAILS SEE SHEETS 23 TO 41, PHOTOS 
7-16 AND 19 & 20 . 


LIGHT SPOTTY RUST WITH PEELING 
PROTECTIVE COATING THROUGHOUT THE 
SUPERSTRUCTURE. ALSO, SPOTTY RUST IN 
RECENTLY RECOATED AREAS. 5 FEET OF THE 
BEAM ENDS HAVE BEEN SPOT COATED AT 
PIERS 8,9,10,11 AND THE ABUTMENTS. THE 
RECOATING HAS NOT BEEN COMPLETED ON 
PIER 7, SOME GIRDERS HAVE BEEN CLEANED 
ONLY AND OTHERS HAVE A PRIMER COATING . 
SEE PHOTOS 6-8 AND 17. 
SEE ITEMS 59-I, 59-3 AND 59-6. 


SEE ITEMS 59-1 . 


HEAVY RUST TO MEDIUM LAMINATED RUST AT 
OR NEAR TRANSITION WELDS WITH SECTION 
LOSS AT RANDOM LOCATIONS. CRACKED WELDS 
EXIST TO CROSS BRACING CONNECTIONS. SEE 
SHEETS 24A & 24B AND SHEETS 25-41. 


GIRDER G4 IN SPAN 2 HAS A GOUGE, 2'Lx3" 
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59. SUPERSTRUCTURE CONT ... 


WIDE LESS THAN OR EQUAL TO 1/ 16" DEEP, 
IN THE BOTTOM FLANGE. POSSIBLY DUE TO 
IMPACT AT TIME OF CONSTRUCTION. SEE 
SHEET 27 AND PHOTO 15. 


14.ALIGNMENT OF MEMBRS 8 
15.DEFLECTN UNDR LOAD N 
16.VIBRATION UNDR LOAD N 


(N) NORMAL 
(N) NORMAL 


(E) EXCESSIVE 
(E) EXCESSIVE 


================================================================================ 
60. SUBSTRUCTURE 


1.ABUTMENTS STEM 


BACKWALL 


FOOTING 


Rating Overall Rating --> 6 
7 LIGHT SCALING AND VERTICAL HAIRLINE 


CRACKS AT RANDOM LOCATIONS AT BOTH 
ABUTMENTS . l'x1' MAP CRACKS IN BACKWALL 
BEHIND G10 AND A SPALL l'x1'x1" DEEP 
BEHIND G12 AT THE WEST ABUTMENT. THERE 
ARE VERTICAL HAIRLINE CRACKS WITHOUT 
EFFLORESCENCE IN BOTH THE EAST AND WEST 
ABUTMENT STEMS AT RANDOM LOCATIONS. 
SUBSTRUCTURE REPAIRS TO THE ABUTMENTS 
HAVE BEEN COMPLETED SINCE THE LAST 
INSPECTION REPORT, REMAINING 
DEFICIENCIES AR MINOR, RATING INCREASED 
FROM 5 TO 7. SEE SHEETS 58 TO 60 . 


7 THERE IS MINOR WATER LEAKAGE ALONG THE 
TOP OF THE BACKWALL AT BOTH ABUTMENTS. 
SEE SHEETS 58 TO 60 AND ITEM 60.1. 


N NOT VISIBLE. 
/ 


SETTLEMENT 8 
WINGWALLS 7 


'.PIERS OR BENTS -CAPS 6 


PILE BENT 
COLUMN 


FOOTING 


N 
6 


7 


SETTLEMENT 8 


POPOUTS AT RANDOM LOCATIONS IN THE 
SOUTH WINGWALL AT THE EAST ABUTMENT AND 
2 DIAGONAL CRACKS IN THE SOUTH WINGWALL 
AT THE WEST ABUTMENT. SEE SHEETS 58 TO 
60 . 
COLUMN BENTS TYPE PIERS - VERTICAL 
HAIRLINE CRACKS WITH AND WITHOUT 
EFFLORESCENCE UP TO 4' LONG AND CRACKS 
UP TO 3/ 16" WIDE IN PIER CAPS AT RANDOM 
LOCATIONS . . ALSO, THERE ARE SPALLS UP TO 
l'x1'xl" DEEP AND LIGHT TO MEDIUM 
SCALING WITH WATER STAINS AT RANDOM 
LOCATIONS. RECENTLY PLACED PATCHES WERE 
SOUNDED AND FOUND TO BE SOLID . RATING 
INCREASED FROM 5 TO 6 BECAUSE OF RECENT 
REPAIRS. SEE SHEETS 61 TO 105. 


HAIRLINE CRACKS WITH AND WITHOUT . 
EFFLORESCENCE UP TO 4' LONG AND CRACKS 
UP TO 3/16" WIDE AT RANDOM LOCATIONS. 
SPALLS l'x1'x1" DEEP AT RANDOM 
LOCATIONS. REPAIR WORK UNDERWAY IN 1992 
HAS BEEN COMPLETED ON PIERS 1,7,8,9,10 
AND 11. REPAIRED AREAS WERE SOLID WHEN 
SOUNDED, RATING INCREASE FROM 5 TO 6 . 
SEE SHEETS 61-105. 
EXPOSED FOOTING OF PIER 1 HAS BEEN 
COVERED BY RIP-RAP. SEE SHEET 62 AND 
PHOTO 32. 







"ROSION - SCOUR 7 


i.CONCRETE CRACK-SPALL 6 


5.STEEL CORROSION 
5.PAINT 
7.TIMBER DECAY 
3.COLLISION DAMAGE 
'-DEBRIS 


N 
N 
N 
N 
6 


EROSION - LIGHT EROSION UNDER SPAN 2 
EAST OF PIER 1. RIP-RAP HAS BEEN PLACED 
AT THE AREAS OF EROSION. SEE PHOTO 32. 
SEE ITEMS 60-1 AND 60-2. RATING 
INCREASED DUE TO PARTIAL REHAB OF 
SUBSTRUCTURE ITEMS DONE IN 1992. 


LIGHT TO HEAVY ACCUMULATION OF SAND & 
DEBRIS ON BRIDGE SEATS AT RANDOM 
LOCATIONS. SEE SHEETS 61 TO 105 AND 
PHOTO 26. 


================================================================================ 
61. CHAN/&PROTECTION Rating Overall Rating --> 7 


l.CHANNEL SCOUR 7 DIVER INSPECTION REPORT DATED 12/4/92 


!.EMBANKMENT EROSION 8 
3.DEBRIS 8 
I.VEGETATION 8 
).CHANNEL CHANGE 8 
i.FENDER SYSTEM N 
I.SPUR DIKES & JETTIES N 
l.RIP RAP N 


INDICATES +/- 2' OF SCOUR AT PIER 7. 


:=============================================================================== 
~2. CULV & RET WALLS Rating / Overall Rating --> N 


:============================0================================================= 
u3. ESTIMATED REMAINING LIFE 12 YEARS 


:=============================================================================== 
64. PERMIT CAPACITY (OFFICE ITEM) 


================================================================================ 
65. APPROACH CONDITION Rating Overall Rating --> 7 


.. APPROACH SLAB N NOT VISIBLE. 


! • RELIEF JOINTS N 
I.APPROACH GUIDE RAIL 6 IMPACT DAMAGE TO MBR-RI TYPE ON THE 


NORTHWEST .- AND THREE POSTS ARE 
DISCONNECTED 60' WEST OF THE BRIDGE. 
THERE IS SIMILAR IMPACT DAMAGE TO THE 
MBR ON THE SOUTHWEST SIDE 20' FROM THE 
BRIDGE. SEE PHOTOS 34 & 35. 


PAVEMENT 7 OVERLAY HAS FEW LONGITUDINAL CRACKS AT 
THE EAST AND WEST APPROACHES IN BOTH 
DIRECTIONS OF TRAFFIC. 


EMBANKMENT 8 
, . TRAFFIC SAFETY FEATR 1111 
:=============================================================================== 
66.RATED LOADING 
.POSTED LOADING 


SINGLE UNIT (TONS) N BRIDGE IS NOT POSTED, HOWEVER, GIRDERS 
GIl IN SPAN 4 & 6 AND MEDIAN GIRDERS 
IN SPANS 2-8 HAVE AN INVENTORY RATING 
OF LESS THAN HS20. LOAD RATINGS ARE IN 
THE BRIDGE FILE. BEAMS WITH LESS THAN 
HS20 INVENTORY RATING SHOULD BE 
INSPECTED ON A 6 MONTH BASIS PAYING 
PARTICULAR ATTENTION TO FATIGUE DETAILS 
SUCH AS PARTIAL LENGTH COVER PLATE. 







SEMI TRAILER (TONS) N 
2.ADVANCE WARNING YIN N 
3.LEGIBILITY N 
4.VISIBILITY/LOCATION N 


PAGE 7B OF THIS REPORT LOCATES THESE 
STRINGERS. 


~~============================================================================== 


JPECTOR'S APP. OF GEN. 
VERT CLEAR. IF <14'6" 
POSTED CLEARANCE 


CONDo OF THE STRUCTURE Overall Rating --> 5 


HEAVY AND MIXED. 


~DVANCE WARNING (YIN) 
SPEED LIMIT (IF ANY) 55 
:HARACTER OF TRAFFIC 
'l.DDITIONAL NOTES BRIDGE INSPECTED WITH 40'AND 60' 


SNOOPER AND 30' VANLIFT. 
================================================================================ 


INVENTORY OF SHEETS IN COMPLETE REPORT 
INV.03 - PHOTOS 24 - FLD NOTES 99 - JNT MSRMNT 01 - CLEAR DIAG. 02 - ATTACH 16 
---- ADDITIONAL COMMENTS ----
FIELD NOTES-) 110 sheets of field notes included inreport. Including shee 
ATTACHMENTS-> BRI-19,BRI-25,ADD. FLD. NOTES(BACKUP),PHOTO NEGS. & MAINT. 


================================================================================ 


g7 
HGNATURES .. J 


WSPECTOR a=:z, ~ 
[NSPECTOR t::fU. $ 2/ 


DATE 


DATE 


12/1//1 
J~/'1 /9l[ , 
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Lcne-Robinson Associotes.lncorporated • 29 Boston Post Road. East Lyme. Connecticut 06J3J 
(203) 4&\-<050 • 24 haUlS • FAX (203) 4&\·65 10 


CONNECTICUT DEPARTMENT OF TRANSPORTATION 


BUREAU OF HIGHWAYS 


BRIDGE SAFETY AND EVALUATION 


UNDERWATER INSPECTION REPORT 


PROJECT NUMBER 170-1342 


BRIhGE NQ... oo163A 


Route 95 over West River 


New Haven. CT 


Date of Inspection: March 21. 1995 


Lane-Robinson Associates. Inc. 


Morine Consulting. Unde-rwater Structural Inspection. Marine Construc tion 


Lr.'A an equal cC~ ... rtur:if\' employor 







LANE-ROBINSON ASSOCIATES. INC. 
29 BOSTON POST ROAD 
EAST LYME. CT 06333 


203-444-6050 


UNDERWATER BRIDGE INSPECT!ON 


GENERAL INFORMATION 


BRIDGE No. 00163A 


LRA JOB NUMBER: ___ ... 17!...O",-""1..,3",4,,,2,,-__ DATE: March 21. 1995 


Page 1 


STATE :_--,C"""onn...,,,,e,,,c,,,ti,,,c,,,u ... t~_CITY: New Haven CLIENT: __ -"CT~.-,D"""OT",,-____ _ 


ROUTE:-,9,-,5L-.~LOG MILE: 45.7 FEATURE CROssED:_W=e.,s"'t..,Ri"""v"'e"'r _____ _ 


INSPECTOR:....;S"""chil"""'· "'-1 _____ ~ASSISTANTS: Carlson. Venoutsos. 


YEAR BUILT:~1..,9",,5,-,7 ___ TOTAL LENGTH: 1143' NO. SPANS, __ --"'12"-___ _ 


BRIDGE TYPE: _______ ..,P:.!I""a""te....,.G"'ir!,!d"'e"'r _______________ _ 


TOTAL NUMBER OF PIERS: 11 • IN THE WATER: 4 (piers 3 to 61 


TYPE 0 F PIERS:_ ....... R ... e .. i ... n£"'o"'r ... c .. e'""d'--"'C"'o"'n"'c .. r""'e"'te"-"wi~th"'_"S"'t'"o""n"'e~F ...... a"'c"'in"'g"-_________ _ 


ABUTMENTS: __ --'N"""o."-t-"in'-'--'w=a""te"'r~ ____________________ _ 


BOTTOM COMPOSITION: Soft silt. shells with l' to 5' penetration. 


PREVIOUS U/W INSPECTION: 10/12/92 CURRENT STRENGTH: 1/8 knot (tidall. 


MARINE GROWTH: ....... H~ei<la~,vv'-"-____ U /W VISIBILITY: ___ -"2'-' ________ _ 


MAX. WATER DEPTH: 9.8' ACCESS TO BRIDGE: ___ L""ar""-llg.."e-"B""o"'a""t ____ _ 


TYPE OF WATER:",S",al"'-'.t __ _ 


REMARKS: 
- Plans for structure are included in report. 


,/ ".' I . ,/ 


D.O.T. Review By: !L,~{!I' (;--.-:- Date: 7//7/1-.5 
I ' 
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Bridge No. 00163A Page 2 


SCOUR REVIEW SUMMARY 


a) Plans: Indicate structure is founded on cast-in-place concrete piles. 


b) For river bottom elevations, see plan sheet 6 and attached sounding profiles. 


c) Undermining: Not present during this inspection. 


d) Streambed susceptibility to change: Stream bed is susceptible to change due 
to tidal action. Bottom consists of soft silt and shells. 


e) Rip-Rap: Not present 


Scour susceptibility rating, 
Based on diver's observations. 


/ 


OVERALL BRIDGE AND CHANNEL RECOMMENDATIONS 


1. No repairs required at this time. 


2. 


3. 


4. 


5. 
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SUBSTRUCTURE 
(ITEM 60) 


PIER #~ 


Piles 


Columns 


Footing 


Scour 


Settlement 


lkm 


PIER #_4 __ 


Piles 


Columns 


Footing 


Scour 


Settlement 


lkm 


PIER #JL. 


Piles 


Columns 


Footing 


Scour 


Settlement 
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Ratin'7 Remarks 


7 


-L 


mL 


c;'f ,rf'l 
~7 


GOAl grout loss. 


;' 


-L 


---lL 


Rating Remarks 


-2- . / 


NV 


cff£~ ~{IY 
)-7 


C-5% grout Joss. 


-L 


---lL 


Ratin'7 Bcmarks 


-L 


NV 


~(Ji~ 
~~7 


G' 10011 grout Joss. 
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-L 


---lL 
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Rating Remarks 


SUBSTRUCTURE --'.7 __ 


(ITEM 60) 


PIER *..!L.. -L 


Piles NY... 


Columns 


~7 
COIp grout loss. 


/ Footing 


Scour 


Settlement 


Rating Remarks 


PIER * __ / 


Piles 


Columns 


Footing 


Scour 


Settlement 


Rating Remarks 


PIER *_ 
Piles 


Columns 


Footing 


Scour 


Settlement 







CHANNEL AND CHANNEL PROTECTION 


BRIDGE NO. 00163A Page 5 


CHANNEL &: CHANNEL 
PROTECTION (Item 61) 7 


llim Rating Remarks 


Channel Scour _7_ 


Embankment Erosion -.JL 


DebriS -.JL 


Vegetation -.JL 


Channel Change --L 


Fender System Nil... 


Spur Dikes & Jetties Nil... 


Rip-Rap NLa.... 
/ 


LEGEND FOR UNDER WATER INSPECTION 


HA = Hollow Areo. SP= Spoils 
HLMpC= Hairline Map Cracking 
MpC= Map Cracking 


HC= Honey Combing 
U/W= Underwater 


. HLC = Hairline Crack 
CRK= Crack 
EFFLO= Efflourescence 
WL= Water Une 
SC~ Scale 
PEN= Penetration 
N.v.= Not visible 
HW.= Heavy (1/2" - 1") 
MOD= Moderate (1/4"-1/2") 
LT= Light «1/4") 
SEV= Severe (> 1 ") 
H= High 
W-Wide 
D= Depth ( as in depth of void) 
L.S. Sp. = Large Surface Spall (>6-diam.> 1" deep). 
S.S. Sp. = Small Surface Spall «6-dlom.<1- deep). 
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Mr. William R. stark 
Trans. principal Engineer 
Bureau of Engineering 
and Highway Operations 


The Hydraulics 
information submitted for 
following comments: 


project No. 170-1475 
state Bridge Program 
Bridge Nos. 00959, 01657, 
04129, 00163, and 00348 


october 23, 1997 


Dennis W. Levesque 
Trans. supervising Engineer 
Hydraulics and Drainage 
Bureau of Engineering 
and Highway Operations 


and Drainage section has reviewed the 
the above referenced bridges and has the 


Br. No. 00959 - Route 37 over Sawmill Brook. Sherman 


The revised hydraulic model run and scour computations submitted 
are acceptable. The designer should continue to finalize the 
hydraulic analysis report and scour report to incorporate the 
latest hydraulic model run and scour computations. A copy of the 
revised final hydraulic and scour reports should be submitted for 
our files. 


Br. No. 01657 - Route 710 over Fulling Mill Brook. Naugatuck 
Br. No. 04129 - Military Highway over Long Cove. Ledyard 
Br. No. 00163 - 1-95 over the West River & Kimberly Ave .. New Haven 
Br. No. 00348 - Route lover Menunketesuck River. Westbrook 


As discussed with Bart sweeney on October 15, 1997, additional 
information was requested for these bridges. We will continue our 
review upon receipt of the requested information. 


Alvaro Garcia, Jr./sd 
cc: Joseph J. Obara 


Dennis W. Levesque-Thomas W. Herb-Chong Lung Chow 
170-1475.D 
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Analyzed/Assessed: Assessed 
Maximum Estimated Scour: 
Scour Analysis Design Storm: 
Bridge Scour Classification: Low Risk 
NBIS Item 113: (From Dive Report) 


Current Rating: 8 
Recommended Rating: 6 


Conclusions and Recommendations 


Year: 1995 


Bridge No. 00163 has shown no history of scour. All piers exposed to water are founded on 
deep underwater concrete footings and piles. 


Because of the history of this bridge, is it recommended that this bridge be monitored and 
inspected routinely and after major floods. 
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STATE OF CONNECTICUT 
DEPARTMENT OF TRANSPORTATION 


memorandum 
COM·09A REV. 2/91 Printed on Recyded or Rec:c:Mnd Paper 


to 


subjectState Bridge Program 
Project Nos. 170-1227/1475 
Bridge Nos. 00959, 01657, 
04129,00163 and 00348 


date October 9, 1997 


from 
Mr.Dennis W. Levesque 
Transportation Supervising Engineer 
Bureau of Engineering and 


0' c 1"01'0 
Transpo cipal Engineer 


Highway Operations 
Bureau of Engineering and 
Highway Operations 


We have reviewed your memorandum of August 29, 1997 (copy attached), and our 
notes from the meeting held on August 14, 1997, and have the following responses: 


Bridge No. 00959 - Route 37 over Sawmill Brook in Sherman 


We have performed the hydraulic and scour analysis for the bridge using the latest 
version of the river analysis program, HEC-RAS, Ver. 2.0, written by the U.S. Army 
Corps of Engineers. Per our discussion at the meeting, by using intermediate cross 
sections, interpolated every foot, we see that the hydraulic jump represented inside 
the bridge by HEC-2 will more likely occur just upstream of the bridge, the flow 
constrictor, and pass through the bridge as a Class 1, low flow. The associated Scour 
Analysis generated by the HEC-RAS program predicted that the deepest scour would 
occur with the Q500 flow and be approximately 5 feet at both left and right 
abutroents. 


Bridge No. 01657 - Route 710 over Fulling Mill Brook in Naugatuck 
Bridge No. 04129 - Military Highway over Long Cove in Ledyard 
Bridge No. 00163 - 1-95 over the West River & Kimberly Avenue in New Haven 
Bridge No. 00348 - Route lover Menunketesuck River in Westbrook 


We have revised the Executive Summary NBIS ratings as requested in our meeting. 


Attachment 


Richard T. Geikie/ahk 


cc: Gordon D. Barton 
Stephen M. Barton - William R. Stark - List 9 & 10 
Joseph C. Cancelliere - Bart Sweeney 
Thomas M. Ryan 
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EXECUTIVE SUMMARY 


Parsons, Brinckerhoff, Quade & Douglas Inc. has prepared the final design of Bridge 
No. 0163, I-95 over the West River for the Connecticut State Department of 
Transportation.  ConnDOT is upgrading the bridge as part of improvements to 
Interstate-95 in the New Haven area.  The proposed design calls for replacement of the 
existing bridge with five piers of similar configuration to carry a widened bridge deck. 


A hydraulic and scour analysis report on the preliminary design alternatives for the I-95 
bridge over West River was submitted to ConnDOT in the summer of 2001.  The 
purpose of this report is to present the hydraulic and scour analysis for the final design 
of the I-95 bridge over West River, as well as for the worst-case temporary conditions 
during construction.  The analysis consists of a hydrologic analysis, hydraulic modeling 
using two-dimensional finite element modeling, and a scour analysis.   


A summary of the existing and proposed bridge characteristics is presented below. 


LOCATION: 
Structure No.: 0163  Project No.: 95-522 
Town:  New Haven / West Haven  
Highway: I-95 
Watercourse: West River 
 
EXISTING  STRUCTURE: 
Superstructure Type: Multi-Steel Girder. 
Substructure Type: Piers 2-7, Plinth and Pier Bent; Piers 8-10, Pier Bent. 
Foundation Type: Piers 2-7, Cast-in-Place Concrete Pile Supported Footer; Piers 8-10, 
Steel H-Pile Supported Footer.  
 
PROPOSED STRUCTURE: 
Superstructure Type: Multi-Steel Girder. 
Substructure Type: Piers 1, 4 and 5, Pier Bent; Piers 2 and 3, Plinth and Pier Bent. 
Foundation Type: Pile Supported Footer. 
NBIS Item 113 – Scour Critical Bridges: 5 
NBIS Item 71 – Waterway Adequacy: 9 
NBIS Item 61 – Channel and Channel Protection: 7-8  
Scour Risk Designation: Low Risk 
 
Estimates of scour depth for the proposed bridge are summarized in the following table, 
along with estimates for the existing bridge during worst-case construction conditions. 
 


SUMMARY OF SCOUR DEPTH ESTIMATES 


AT THE PROPOSED I-95 CROSSING OVER WEST RIVER 
Condition Pier 1 Pier 2 Pier 3 Pier 4 Pier 5 


100-year Tidal Storm Surge 0.9m 6.1m 2.6m 1.7m 0.2m 
500-year Tidal Storm Surge 1.4m 7.1m 3.0m 2.4m 0.9m 
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25-Year Construction Conditions 0.8m 7.3m 4.6m 1.4m 0.1m 


AT THE EXISTING I-95 CROSSING OVER WEST RIVER 
25-Year Construction Stage Pier 3 Pier 4 Pier 5 Pier 6 Pier 7 


Stage 2 6.6m 8.0m 9.3m 5.4m 5.2m 
 
Based on the hydraulic and scour analyses the proposed structure has been designed 
to be structurally stable for the analyzed storm events.  The highest scour potential 
occurs at the existing piers due to the obstruction caused by the cofferdams and 
temporary sheet piling enclosures that will be placed during construction.  Up to 9.3 
meters of scour are estimated at Existing Pier 5.  Since traffic will be maintained on the 
existing bridge during construction, careful analysis and monitoring of the existing piers 
is recommended.
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INTRODUCTION 


Final design of Bridge No. 0163, I-95 over West River between New Haven and West 
Haven, Connecticut, is being prepared by Parsons Brinckerhoff Quade and Douglas, 
Inc. (PBQD) for the Connecticut Department of Transportation (ConnDOT).  Hydraulic 
and scour analyses are prepared as part of the final design.   


The location of the bridge is shown in Figure 1.  The existing bridge is a 12 span 
structure with a length of 348m and a width of 28m.  ConnDOT is upgrading the bridge 
as part of improvements to Interstate-95 in the New Haven area.  The proposed design 
calls for replacement of the existing bridge with five piers of similar configuration to 
carry a widened bridge deck.   


A hydraulic and scour analysis report on the preliminary design alternatives for the I-95 
bridge over West River was submitted to ConnDOT in the summer of 2001.  The 
purpose of this report is to present the hydraulic and scour analysis for the final design 
of the I-95 bridge over West River, as well as for the worst-case temporary conditions 
during construction.  The analysis consists of a hydrologic analysis, hydraulic modeling 
using two-dimensional finite element modeling, and a scour analysis.  The hydrologic 
and hydraulic analysis procedures are the same as used for the preliminary analysis.  
The scour analysis procedure has been updated to reflect revisions to the methodology 
for estimating scour at complex piers that were made since the time of the preliminary 
analysis.  The revisions to the scour analysis procedure have been made based on the 
fourth and latest edition of the Federal Highway Administration’s Hydraulic Engineering 
Circular No. 18, Evaluating Scour at Bridges (HEC-18) published in May of 2001. 


The existing I-95 structure spanning the West River has no documented history of scour 
related problems.  The underwater inspection report for Bridge No. 0163 by Lan-
Robinson Associates, Inc. dated March 1995 documents the channel bed in the vicinity 
of the I-95 bridge as consisting of silt and shells with no evidence of undermining or 
scour at the bridge piers.  Based on the diver’s observations the bridge was given a 
scour susceptibility rating of eight.  In July of 1996 Close, Jensen and Miller submitted 
to ConnDOT a Scour Assessment Report for Bridge No. 0163.  In the scour assessment 
report Close, Jensen and Miller, P.C. noted that the I-95 crossing of the West River has 
shown no history of scour and gave the bridge a NBIS Item 113 rating of eight. 


Estimates of scour depth for the proposed bridge are summarized in the following table, 
along with estimates for the existing bridge during worst-case construction conditions. 


SUMMARY OF SCOUR DEPTH ESTIMATES 


AT THE PROPOSED I-95 CROSSING OVER WEST RIVER 
Condition Pier 1 Pier 2 Pier 3 Pier 4 Pier 5 


100-year Tidal Storm Surge 0.9m 6.1m 2.6m 1.7m 0.2m 


500-year Tidal Storm Surge 1.4m 7.1m 3.0m 2.4m 0.9m 


25-Year Construction Conditions 0.8m 7.3m 4.6m 1.4m 0.1m 
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AT THE EXISTING I-95 CROSSING OVER WEST RIVER 
25-Year Construction Stage Pier 3 Pier 4 Pier 5 Pier 6 Pier 7 


Stage 2 6.6m 8.0m 9.3m 5.4m 5.2m 
 


The highest scour potential occurs at the existing piers due to the obstruction caused 
by the cofferdams and temporary sheet piling enclosures that will be placed during 
construction.  Up to 9.3 meters of scour are estimated at Existing Pier 5.  Since traffic 
will be maintained on the existing bridge during construction, careful analysis and 
monitoring of the existing piers is recommended. 
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Figure 1: Vicinity Map 
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HYDROLOGIC ANALYSIS 


OBJECTIVE 


The purpose of the hydrologic analysis is to provide estimates of riverine discharges 
and tidal stages for the scour design and scour check events.  The scour design event 
is the 100-year frequency event and the scour check event is the 500-year frequency 
event. 


SITE DESCRIPTION 


The West River flows for approximately 26.5km (16.5miles) from the northern edge of 
Bethany, Connecticut, along the western side of the Naugatuck State Forest to New 
Haven Harbor, passing through the towns of Woodbridge, West Haven, and New 
Haven.  Tributaries to the West River also flow through Hamden.  The lower 4.6km (2.9 
miles) of the West River form the boundary between New Haven and West Haven.  The 
I-95 crossing of the West River is located approximately 305m (1000 feet) upstream of 
the river’s confluence with New Haven Harbor.  New Haven Harbor is a large open bay 
on Long Island Sound.  The primary inflow to the harbor is the Quinnipiac River. 


Mapping and site data used in assessing the hydrology of the West River was obtained 
from the website of the University of Connecticut Map and Geographic Information 
Center (MAGIC) in the form of geospatial vector data.  This data includes geo-
referenced topographic mapping, land use, soil type, surficial material classification, 
hydrography, drainage basin delineation, and FEMA floodplain delineation on a town-
by-town basis.  The data is in Connecticut State Plane coordinates, NAD 27.  All data 
except for the FEMA floodplain data is also available on a quad-by-quad basis.   


The USGS quadrangles surrounding West River include New Haven, Ansonia, 
Naugatuck, and Mount Carmel.  The majority of the area draining to the West River lies 
within the New Haven and Mount Carmel quads.  The drainage area is approximately 
9117 ha, (35.2 square miles), comprised of 29 subbasins of the West River, Sargent 
River, and Wintergreen Brook subregions of the South Central Western Complex, which 
lies in the South Central Coast Drainage Basin.  Drainage basin areas are taken from 
the delineation performed by the Connecticut Department of the Environment on the 7.5 
minute USGS quad maps.  This data is included in the Drainage Basins Data Layer 
available from MAGIC (See Figure 2). 


Deciduous forest and pasture cover most of the upper reaches of the basin, and more 
than half of the middle section.  The lower reaches are more densely populated, with 
approximately 2130ha (8.2 square miles) of medium-density residential, commercial, 
and impervious areas.  There are numerous ponds, lakes, and marshes throughout the 
drainage basin, including Konolds Pond, Lake Wintergreen, Lake Dawson, Glenn Lake, 
Lake Chamberlain, Lake Bethany, and Lake Watrous.  These areas, constituting 
approximately 6% of the surface area of the basin, provide significant storage for 
riverine flooding.  Storage in the basin is further increased by control structures 
including the Lily Pond Dam, the West River Dam, and tide gates at Congress Avenue.   
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Figure 2: Drainage Area and Subarea Delineation 


PREVIOUS FLOODPLAIN STUDIES 


The Federal Emergency Management Agency (FEMA) prepared Flood Insurance 
Studies for the cities of New Haven and West Haven in 1980.  The Flood Insurance 
Studies were supplemented with wave height analyses in 1982.  The FEMA studies 
classify the West River as being subjected to tidal influence from New Haven Harbor 
upstream to Edgewood Avenue, 5km (3 miles) upstream of the I-95 crossing.  
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The flows used in the FEMA study for the downstream limits of the riverine portion of the 
West River are listed in Table 1.  Note that FEMA’s peak flood elevations for the tidal 
portion of the West River, including the I-95 crossing, are based on tidal storm surges. 


TABLE 1: PEAK DISCHARGES  
FOR WEST RIVER  


FEMA FLOODPLAIN ANALYSIS 


 
Frequency 


Flow 


(cfs) m3/sec 


10-year 2750 78 


50-year 4000 113 


100-year 4800 136 


500-year 6300 178 


 


HYDROLOGY FOR SCOUR ANALYSIS 


The hydraulic analysis of the I-95 crossing requires the determination of peak flows or 
tidal stages at the structure.  Because the drainage area conveyed by the I-95 crossing 
of the West River is greater than 1 square mile, the design frequency is the 100-year 
frequency.  The 500-year frequency is also evaluated.  This is in accordance with the 
procedures outlined in Appendix 6.A of the ConnDOT Drainage Manual. 


Due to the proximity of the crossing to New Haven Harbor, and the storage 
characteristics upstream of the crossing, riverine floods are dampened in magnitude at 
the structure, but the structure is directly exposed to tidal storm surges.  As the West 
River approaches New Haven Harbor it passes through a series of large pools with 
restrictive bridges and tide gates that dissipate the magnitude of upland flooding.  
Using HEC-18 guidelines, the crossing is classified as a tidally controlled crossing.  
Specific characteristics that support classification as a tidally controlled crossing 
include: 


 The FEMA FIS for the City of New Haven locates the upstream limit of tidal influence 
due to the 100-year storm surge at Edgewood Avenue, which is roughly 5km (3 
miles) upstream of the I-95 crossing.  The FIS reports that the majority of flooding in 
New Haven is caused by coastal storms.   


 The West River Dam and Tide Gates at Congress Avenue, just downstream of the 
Columbus Avenue / Orange Avenue bridge crossing, are located approximately 
2.4km (1.5 miles) upstream of the I-95 crossing (See Figure 1).   


 The Amtrak Rail Bridge and the Spring Street Bridge restrict flow, effectively creating 
two large detention areas between the tide gates and I-95 that further dampen 
riverine flood peaks. 
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 During a flood event, flood peaks would be dampened by upstream storage and by 
the tide gates, and would not influence the impact of the tidal storm surge on the 
structure.  Moreover, storage and routing through the drainage basin creates a 
considerable lag in the flood hydrograph such that the peak riverine flows would not 
coincide with the tidal surge in the vicinity of the crossing.   


 The I-95 crossing is located directly upstream of the Kimberly Bridge, without any 
intervening storage, and the Kimberly Bridge is directly exposed to storm surges on 
New Haven Harbor. 


Because the crossing is tidally controlled, or at least tidally influenced, a storm surge 
hydrograph (stage graph) is used for hydraulic modeling.  The 100-year and 500-year 
tidal storm surge hydrographs for New Haven Harbor have been developed based on 
information from the New Haven Harbor tidal benchmark and methods outlined in the 
Pooled Fund Study SPR-3(22) on tidal hydraulics (Ayres Associates, 1997).  Data from 
the Corps of Engineers ADCIRC-2DDI storm surge prediction model is used to develop 
stage graphs.  The ADCIRC station nearest to the crossing is station 368.  However, 
because storm surges for the Connecticut coastline were not computed as part of the 
ADCIRC project, maximum storm tide elevations are taken directly from the FEMA 
reports.  The 50-year, 100-year, and 500-year peak storm surge elevations for New 
Haven Harbor, referenced to the National Geodetic Vertical Datum of 1929 (NGVD 29), 
are 3.05m (10ft), 3.23m (10.6ft), and 3.75m (12.3ft).  (Referenced to NAVD 88, the peak 
storm surge elevations are 2.73m, 2.94m, and 3.46m for the 50-year, 100-year, and 500-
year return periods, respectively.)  The FEMA studies for both New Haven and West 
Haven estimate a 100-year stillwater elevation of 10.7 feet NGVD for the West River.  
FEMA’s estimates are based on data provided in NOAA technical report NWS-38 
(National Weather Service, 1987).   


Analysis of the NOAA tide gage in New Haven Harbor shows that the mean tidal 
amplitude is 2.07m (6.78ft), with a mean lower low water elevation 0.83m (2.72ft) below 
the NGVD 29.  Combining the storm surge with the normal tides produces the 100-year 
and 500-year stage-graphs shown in Figures 3 and 4, respectively.   


Storm surges for fourteen historical storm events from the Corps of Engineers Surge 
Database for ADCIRC station 368 are included in the Pooled Fund Study report.  The 
highest observed water level at the New Haven Harbor tidal gage was 1.63m (5.36ft) 
above NGVD 29 on September 27, 1988.  The lowest observed water level was 1.10m 
(3.62ft) below NGVD 29 on September 26, 1988.  The New Haven FIS also documents 
significant events occurring in 1815, 1938, 1944, 1955, and 1960. 
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Figure 3: 100-Year Return Period Storm Surge 


Figure 4: 500-Year Return Period Storm Surge  
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Both riverine and tidal controlling storm events were considered as hydrologic 
boundary condition inputs into the FESWMS hydraulic model.  Table 2 summarizes the 
boundary conditions for each storm type and storm event analyzed. 


Table 2. Summary of FESWMS Model Boundary Conditions. 


Flood Scenario 
Riverine Boundary 
Condition (Steady 


Flow) 


Tidal Boundary Condition (Unsteady 
Flow) 


100-year 
Riverine Flood 


100-year Riverine 
Discharge (136 cms) 


Normal Tidal Cycle from Mean Higher 
High Water (1.24 m) to Mean Lower 


Low Water (-0.83 m above NGVD 1929) 


100-year Tidal 
Flood 


10-year Riverine 
Discharge (78 cms) 


100-year Tidal Storm Surge Stage 
Graph 


500-year 
Riverine Flood 


500-year Riverine 
Discharge (178 cms) 


Normal Tidal Cycle from Mean Higher 
High Water (1.24 m) to Mean Lower 


Low Water (-0.83 m above NGVD 1929) 


500-year Tidal 
Flood 


10-year Riverine 
Discharge (78 cms) 


500-year Tidal Storm Surge Stage 
Graph 


 


Additionally, each storm tide phasing was considered in the hydraulic model, e.g. storm 
surge peak coinciding with mid-rising, high, mid-falling or low tides.  Analysis of the 
hydraulic model simulations for each of the four storm tide phasings showed that the 
combination of the storm surge peak coinciding with high tide produced the largest 
velocities in the West River at the I-95 Bridge.
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TEMPORARY CONDITIONS 


Hydraulic and scour analyses for final design incorporate the evaluation of temporary 
conditions at the Existing Piers and the Replacement Piers for the worst case “during 
construction” scenario.  The 25-Year FEMA Flood Insurance Study event and the 25-
year tidal storm surge were used to evaluate “during construction” conditions at the I-95 
crossing.   


DESIGN CRITERIA FOR TEMPORARY CONDITIONS 


The procedure for establishing the design flood criteria for the temporary cofferdam 
systems needed during the construction of the replacement I-95 Bridge over West River 
is outlined in Section 6.15 and Appendix 6.F (Hydrology for Temporary Facilities) of the 
2000 ConnDOT Drainage Manual.  The design frequency is determined based on 
impact factors, which, at this location, are associated primarily with the Average Daily 
Traffic.  


An Urban ADT exceeding 3000 has a rating of 3, and the rating for Potential Loss of Life 
is equal to 15 times the ADT rating.  Taking into account the other selection factors of 
Drainage Area, Height Above Streambed, Detour Length, Traffic Interruption, and 
Property Damages, the Total Impact Rating is greater than 50.  The design flood for 
temporary structures is then determined from the charts in Figure 5 (taken from 
Appendix 6.F) to be the 25-year event, based on the length of construction. 


Figure 5: ConnDOT charts for determining design frequency for temporary 
structures 


The FEMA flood elevations, referenced to NAVD 1988, are  


 10-year 2.27m 
 50-year 2.73m 
 100-year 2.94m 
 500-year 3.46m 
 


The 25-year flood elevation is 2.54m NAVD 1988. 
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HIGH TIDE LINE 


The High Tide Line (HTL) elevation was established in order to ensure that potential 
underwater obstructions from the substructure of the replacement bridge remain visible 
above the water line.  The HTL for the replacement I-95 Bridge over West River was 
determined using data published by the National Oceanic and Atmospheric 
Administration (NOAA) for Tidal Bench Marks 8465748 (New Haven, New Haven 
Harbor) and 8467150 (Bridgeport Harbor).  Four months of data were used to 
determine the tidal datums at the New Haven Harbor gage, which was in place from 
May 5, 1988 through October 15, 1988.  The Bridgeport gage has been in place since 
June of 1932, and is used as a reference for predicting tides at the New Haven gage.  
Table 3 shows the tidal datums published for these gages, in meters referenced to 
NAVD 88.  Table 4 shows the correction factors for converting predicted tides from the 
Bridgeport gage to the New Haven gage. 


TABLE 3:  TIDAL DATUMS 
(Meters NAVD88) 


Datum New Haven Bridgeport 


Mean Higher High Water 0.92 1.01 


Mean High Water 0.82 0.91 


Mean Tide Level -0.12 -0.12 


Mean Low Water -1.07 -1.15 


Mean Lower Low Water -1.15 -1.23 


 


TABLE 4:  TIDAL CORRECTION FACTORS 


Station 
Time Difference Height 


Difference Reference 
Station 


High Low High Low 
New Haven Harbor 


Entrance 
-0:09 -0:14 *0.92 *0.92 Bridgeport 


New Haven (City Dock) +0:01 -0:01 *0.89 *0.88 Bridgeport 


 


To convert from MLLW at Bridgeport to NAVD88 at New Haven, the value is first 
multiplied by 0.89 and then 1.15m are subtracted. 


Observed  6-minute  tide  levels  dating  back  to  January  1,  1996  are  available  online  at  
http://co-ops.nos.noaa.gov/data_res.html for the Bridgeport gage; monthly extremes 
are also available, dating back to 1965.  Tide predictions for the Bridgeport gage, dating 
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back to January 1, 1800, can be obtained at http://co-ops.nos.noaa.gov/tp4days.html.  
Observed daily high tides for January 1996 through December 2001 were compared 
with predicted daily high tides over the same period.  The data is summarized in Table 
5. 


TABLE 5:  ANNUAL HIGH TIDES AT BRIDGEPORT  
(Meters above MLLW) 


Year 
Annual 


Predicted 
Maximum 


Annual 
Observed 
Maximum 


# Days 
Above 


Predicted 
Max 


Day 
Observed 


Time 
Observed 


1996 2.6 3.260 61 10/19/1996 21:48 


1997 2.638 3.139 43 8/21/1997 18:06 


1998 2.649 3.024 41 2/24/1998 14:12 


1999 2.659 2.969 15 1/3/1999 16:48 


2000 2.597 2.905 46 11/10/2000 14:42 


2001 2.598 3.000 36 3/7/2001 14:00 


 


The average predicted annual maximum high tide for the Bridgeport gage is 2.62m 
MLLW (1.18m NAVD88 at New Haven).  However, observed values over the 6-year 
period exceeded the predicted annual maximum high tide on 230 days, or 10% of the 
time.  The average observed annual maximum tide is 3.05m MLLW (1.56m NAVD88 at 
New Haven), which was exceeded only 4 days in the 6-year period. 


Comparisons of the daily predicted and observed data suggest that the observed data 
should be used in determining the High Tide Line.  Historical weather records for New 
Haven for the days of observed annual maximum high tides 
(http://www.wunderground.com/US/CT/New_Haven.html), from 1996 to 2001, indicate 
rain, with winds ranging from 10.2mph to 17.7mph.  Taking the average of the annual 
maximum tides minimizes the impact of any outliers caused by storm surges or intense 
storms. 


Based on the analysis of the 6 years of daily data, observed monthly extremes over the 
period 1983 to 2001 were used to determine the average annual observed maximum 
tide elevation at the Bridgeport gage.  Over the 19-year period, the average annual 
maximum was 3.07m MLLW (1.56m NAVD88 at New Haven).  1.56m NAVD88 is 
recommended as the High Tide Line at the I-95 bridge over West River. 
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CONSTRUCTION STAGING 


Construction of the I-95 Bridge Replacement will take place in several stages.  
Temporary trestles, sheet piling enclosures, and cofferdams will be used in Stages 1 
through 3.  The initial stage involves the use of cofferdams and trestles for the 
construction of the southern third of Replacement Piers 1 through 4.  Sheet piling 
enclosures and temporary trestles for the demolition of the piers along the existing exit 
ramp to the east of the bridge are also in place during Stage 1.   


During Stage 2, the trestles and cofferdams are extended for the construction of the 
middle third of Replacement Piers 1 through 4, and sheet piling enclosures are in place 
for the demolition of the southern half of Existing Piers 2 through 7.  In Stage 3, the 
trestles and cofferdams are again extended for the completion of Replacement Piers 1 
through 4.  Sheet piling enclosures are also in place for the demolition of the northern 
half of Existing Piers 2 through 7.  Construction Stages 1 through 3 are shown in 
Figures 6, 7, 8, and 9. 


Figure 6: Construction Stage 1A.  Existing piers are shown in green, cofferdams 
are shown in orange, trestles are shown in blue, and replacement Pier 5 is shown 


in red 
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Figure 7: Construction Stage 1C 


 


Figure 8: Construction Stage 2 
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Figure 9: Construction Stage 3 
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HYDRAULIC ANALYSIS 


MODEL SELECTION 


Hydraulic modeling of the I-95 crossing requires a dynamic hydraulic model to simulate 
the tidal storm surge.  Version 3.0 of the FHWA two-dimensional hydraulic model 
FESWMS-2DH (Froehlich, 2001) is used to model the tidal storm surge.  FESWMS-2DH 
employs the finite element network method.  The study area or “solution domain” is 
represented in FESWMS-2DH by the finite element network.  The network is comprised 
of a series of interconnected elements.  Elements may be triangular or quadrangular in 
shape. Elements are used to describe the study area, and are assigned hydraulic 
parameters such as Manning’s roughness coefficient using property codes.  Corner and 
mid-side nodes define the locations and elevations of elements.  Each node has x-, y-, 
and z- coordinates.  FESWMS-2DH solves the momentum and energy equations and 
computes the direction and depth of flow at each node point in the finite element 
network.   


NETWORK LAYOUT 


Solution Domain 


The solution domain for the finite element network is depicted in Figures 10a and 10b.  
The network starts in New Haven Harbor a short distance outside the Kimberly Avenue 
Bridge and the  mouth  of  the  West  River.   It  was  not  necessary  to  model  more  of  the  
harbor as the flow between the West River and New Haven Harbor is restricted by the 
narrow opening of the Kimberly Avenue Bridge.  The model extends through the West 
River upstream of the I-95 crossing to the tide gates at Orange Avenue/Congress 
Avenue.   


Element Properties 


Element property types are used to represent differing areas of hydraulic properties or 
to distinguish differing land features.  The element property types used to model the I-
95 crossing include: 


 WEST_RIVER: This element type is used to represent the open water section of the 
West River extending from the Kimberly Avenue Bridge up to the tide gate.  Field 
observations characterize the flow through the riverine section as hydraulically 
efficient. 


 HARBOR_CHANNEL: This element type is used to represent the dredged, deep 
channel that connects the West River with the main navigation channel in New 
Haven Harbor.    


 HARBOR_FLAT: This element type is used to represent the broad, shallow areas in 
New Haven Harbor adjacent to the mouth of the West River. 
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Figure 10(a): West River FESWMS-2DH Model Element Property Groups 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 10(b): West River FESWMS-2DH Model Bathymetry 
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 TIDAL_MARSH: This element type represents the frequently-flooded tidal marshes 
on the margins of the West River upstream of the Kimberly Avenue Bridge.  
Generally, the maximum elevation of elements classified as tidal marsh is 2.8m.  
Mean high water is 1.14m and the 100-year flood elevation is 3.25m. 


 AMTRAK, SPRING_ST, KIMBERLY, I-95: These four element types are used to 
represent the four bridges in the solution domain. AMTRAK and SPRING_ST are 
coded to allow pressure flow.  No pressure flow occurs at the Kimberly Avenue 
Bridge or the I-95 Bridge. 


Hydraulic material properties, such as eddy viscosity and Manning’s n values, are input 
into the FESWMS model according to element material types.  The eddy viscosity 
values chosen for the West River model was a constant 5 m2/sec throughout the entire 
model.  This eddy viscosity value was chosen based on the guidance in the FESWMS 
User Manual (Froehlich, 2001).  FESWMS requires a low flow deph and a high flow 
depth Manning’s n value.  The depth intervals and n values are both user inputs.  The 
Manning roughness coefficients chosen for the West River FESWMS model are 
documented in Table 6. 


 
Table 6. Manning’s Roughness Coefficients. 


Material Type Low Stage n 
Low Stage 
Depth (m) 


High Stage 
n 


High Stage 
Depth (m) 


WEST_RIVER 0.0285 1.0 0.0235 4.0 


HARBOR_CHANNEL 0.016 1.0 0.016 4.0 


HARBOR_FLAT 0.016 1.0 0.016 4.0 


TIDAL_MARSH 0.100 1.0 0.065 2.0 


AMTRAK, SPRING_ST, 
KIMBERLY, I-95 0.020 1.0 0.018 4.0 


 


The Manning’s roughness coefficients for the West River FESWMS model were selected 
following the guidance set forth in the “Guide for Selecting Manning’s Roughness 
Coefficients for Natural Channels and Flood Plains” (Arcement, 1984).  These n values 
were selected based on bed and bank material types, and vegetation, as the 2-D 
computations in FESWMS handle other channel properties commonly considered in n 
value selection. 
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Network Development 


The network was developed using the NGVD 1929 vertical datum and the UTM Zone 18 
coordinate system.  Bridge plans were obtained for Kimberly Avenue, the existing I-95 
Bridge, and the Amtrak Bridge.   Plans for the tidal gates at Congress Avenue were 
supplied by the City of New Haven.  Field measurements were made to obtain the 
dimensions of the Spring St. Bridge.   


Detailed survey data was obtained for the West River from the Kimberly Avenue Bridge 
upstream to the Amtrak Rail Bridge. Bathymetric data for the area of New Haven Harbor 
was obtained from the NOAA navigation chart for new Haven Harbor. Limited 
topographic data was available for the area of overbanks and channels upstream of the 
Amtrak Bridge.  Limits of channels and tidal marshes are clearly delineated on aerial 
photos, but elevations on USGS topography and other mapping possessed limited 
resolution.  Bathymetric and ground topographic data for areas with poor resolution 
was developed by extrapolation from bridge plans and detailed surveys based on 
locations of vegetation, land use, and channel boundaries. 


The network was developed using SMS Version 7.0.  An initial network was developed 
and tested using the 500-year storm surge simulation.  Successive runs identified areas 
requiring network adjustments or refinement.  Adjustments were made to produce a 
smooth simulation.  


Bridges 


There are four bridge crossings through the solution domain that have significant 
impacts to flow. 


Kimberly Avenue 


The Kimberly Avenue Bridge has three piers in the water and contracts the flow through 
vertical abutments.  The piers are small compared to the opening so they are 
represented by pier cards.  Pier cards code the pier shape, size, and location. 
FESWMS-2DH uses the pier cards to compute the drag associated with the pier.  There 
is no potential for pressure flow, so no treatment is required for the bridge deck. 


I-95 


The proposed I-95 crossing has five piers.  The piers are small compared to the 
hydraulic opening, so they are represented by pier cards.  There is no potential for 
pressure flow, so no treatment is required for the bridge deck.  The abutment bases are 
at about 7m elevation and are set back from the edge of the floodplain.  The 500-year 
storm surge elevation is less than 4m elevation, so the abutments will not come into 
contact with the storm surge.  Abutments are not included in the model.  The existing 
conditions finite element network is updated to represent the proposed bridge 
configuration by substituting alternate sets of pier cards that represent the proposed 
conditions. 
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Amtrak 


The Amtrak crossing has a restrictive opening similar to a bottomless box culvert.  The 
embankment is above elevation 4.0m, so there is no overtopping.  Elements 
representing the bridge deck are coded with a ceiling elevation and the element 
property type representing the bridge is coded to allow pressure flow.  When flow 
elevations exceed the ceiling elevation, FESWMS-2DH automatically switches to 
pressure flow computations if the element property type is coded to allow pressure flow. 


Spring St. 


The Spring St. crossing has a restrictive opening similar to a bottomless box culvert. 
The bridge is perched over the West River.  There is a low spot on the West Haven 
approach where flow can travel across the roadway.  The Spring St. Bridge was treated 
as a bridge rather than a culvert.  Elements representing the bridge were coded with a 
ceiling elevation and the element property type representing the bridge is coded to 
allow pressure flow.  When flow elevations exceed the ceiling elevation, FESWMS-2DH 
automatically switches to pressure flow computations if the element property type is 
coded to allow pressure flow.   


Modeling of Construction Conditions 


Hydraulic conditions at the crossing were evaluated for the scenario where the 
maximum amount of river obstruction will be created by the Existing and Replacement 
Piers, and the temporary trestles and cofferdams.  Stage 2 and Stage 3 construction will 
present the greatest obstruction to flow in West River.  Stage 2 and Stage 3 
Construction are shown in Figures 11 and 12, respectively.  The FESWMS model was 
modified to reflect the temporary conditions during Stage 2 and Stage 3 construction of 
the replacement bridge.  The following modifications were made: 


Stage 2 – Existing piers still in use for southbound traffic 


 East and West trestles in place south of I-95 (not shown) 
 Cofferdams in place around southern 2/3 of Proposed Piers 1 through 4 
 Existing Piers 1,8,9,10,11, and 22 in place 
 Sheet Piling Enclosures in place around southern half of Existing Piers 2-7 
 Northern half of Existing Piers 2-7 in place 
 Southern 2/3 of Proposed Pier 5 in place 
 Existing Piers 12-21 removed 


 


 


 


 







Over a Century of   
Engineering Excellence 21 


 


 


 


 


 


Figure 11: Model of Stage 2 Construction Conditions 


Stage 3 – All traffic on southern 2/3 of Proposed piers 


 East and West trestles in place on north and south sides of I-95 (not shown) 
 Cofferdams in place around Proposed Piers 1 through 4 
 Southern half of Existing Piers 1-11 removed 
 Northern half of Existing Piers 1, 8, 9, 10, 11 in place 
 Existing Pier 22 in place 
 Proposed pier 5 in place 
 Sheet piling enclosures in place around northern half of Existing Piers 2-7 


Figure 12: Model of Stage 3 Construction Conditions 


MODEL CALIBRATION  


There is no flow data available to calibrate the model.  Boundary conditions are based 
on tidal stage recorded in New Haven Harbor.  Model adjustments were made to 
produce reasonable simulation results.  The specified maximum stages are produced at 
the I-95 Bridge. 


MODEL SIMULATIONS 


FESWMS-2DH was run to simulate the four scenarios: (1) the scour design event; (2) 
the scour check event; (3) the 25-year return period discharge with Stage 2I 
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construction; and (4) the 25-year return period discharge with Stage 3 construction.  
The model output specifies the depth, direction, and flow velocity throughout the finite 
element network.  The results are used to estimate scour at the bridge piers in the scour 
analysis. 


Tidal Simulations 


Tidal storm surge simulations were modeled using FESWMS-2DH for the 25-year, 100-
year and 500-year storm surges.  Following ConnDOT procedure, the upstream inflow 
from the West River was set to the 10-year return period discharge.   


Riverine Simulations 


At the direction of ConnDOT, simulations were performed for the 100-year and 500-year 
riverine discharges.  FEMA 100-year and 500-year discharges were assigned to the 
upstream West River boundary.  The simulations were run through two 12.6-hour tidal 
cycles.  For construction conditions, the 25-year riverine discharge was applied to the 
upstream model boundary. 


Simulation Results 


After each simulation has been run, FESWMS creates a *.flo file containing all of the 
computed hydraulic information for each point in the model grid.  The hydraulic 
parameters that are included in this file are: depth averaged velocities in the x and y 
direction, water-surface elevation, and time derivatives of each value.  The data from the 
flo file is extracted at specific network locations for use in the local scour analysis using 
a proprietary PBQ&D program.  In the extraction process the x and y velocity values are 
combined to produce a net velocity and flow angle at each location.  Another PBQ&D 
program is used to compute flow rates through a specified cross-section to produce the 
necessary inputs for contraction scour analyses. 


The resultant maximum water surface elevations at the I-95 crossing at presented in 
Table 7.  These water surface elevations are as predicted by the FESWMS hydraulic 
model that has been developed and calibrated for scour analysis.  The water surface 
elevations are expected to be lower than the water surface elevations predicted by the 
one-dimensional HEC-RAS model developed for flood plain certification purposes. 







Over a Century of   
Engineering Excellence 23 


 


Table 7. Maximum Water Surface Elevations at the I-95 Crossing. 


Model Condition Event 
Maximum Water Surface Elevation 


 (meters above NGVD 1929) 
Tidal Flood Riverine Flood 


Existing Conditions 100-year 3.221 1.295 


Existing Conditions 500-year 3.737 1.319 


Proposed Conditions 100-year 3.221 1.295 


Proposed Conditions 500-year 3.732 1.322 


Stage II Construction 25-year 2.847 1.274 


Stage III Construction 25-year 2.847 1.274 
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SCOUR ANALYSIS 


INTRODUCTION 


Scour evaluations are performed in accordance with FHWA guidelines for scour 
presented in the fourth edition of Hydraulic Engineering Circular 18: Evaluating Scour at 
Bridges (HEC-18).  Under HEC-18 guidelines, total scour at a bridge is composed of 
three components: (1) long term aggradation or degradation; (2) contraction scour; and 
(3) local scour.  Each of the scour components is assumed to occur separately.  The 
total scour is computed by adding the separate scour components together. 


LONG-TERM SCOUR 


Long-term scour addresses how long-term trends in aggradation or degradation will 
impact the crossing.  The West River appears to be stable and adjusted to urbanization.  
Examination of the borings taken when the I-95 crossing was originally constructed 
shows that deep sediments are composed of sand, while surficial sediments are 
primarily silts and mud.  This is evidence that the channel is depositional.  New 
sediment entering the river is limited to suspended sediment passing over the tidal 
gates at Congress Avenue or brought in by tidal action.  It is concluded that the West 
River tidal zone is probably aggrading, but at a slow rate.  Therefore, long-term scour 
trends are assumed to be negligible. 


CONTRACTION SCOUR 


Contraction scour occurs when the flow area of a stream at flood stage is reduced by 
the presence of bridge piers and abutments within the channel transporting flows.  The 
reduction in flow area causes a local increase in flow velocities and sediment transport 
capacity.  Contraction scour analyses are based upon the principle of conservation of 
sediment.  The analyses assume that scour will occur at the bridge until the cross 
sectional area increases sufficiently to reduce the flow velocity below the level at which 
sediment may be transported.  


The potential for contraction scour at the I-95 crossing is minor. The abutments of the 
existing I-95 bridge are set back from West River and do not cause a flow contraction at 
flood elevations.  There is no pressure scour because the bottom of the bridge deck is 
well above the 500-year flood elevation.  Similarly, the abutments for the proposed 
bridge are all out of the 500-year flood plain except for the east abutment (New Haven).  
There is a slight flow contraction created by the piers that block a small portion of flow 
area.  


The first step in the analysis is to assess the flow’s ability to transport sediment in the 
reach above the bridge.  The critical velocity, the velocity required to mobilize sediment 
from the bottom, is computed by HEC-18 Equation (13): 


 vc = 6.19 y1/6 D1/3        (1) 
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where: vc  = the critical velocity above which bed material of size D and smaller will 
be transported 


 y = the flow depth 


 D = the grain diameter of bed sediment. 


Determination of critical velocity requires estimates of bottom sediment diameter, flow 
velocity, and flow depth.  If the flow velocity is above the critical velocity then live-bed 
scour occurs.  If the flow is below critical velocity then clear-water scour occurs. 


The median particle diameter (D50) is usually used to represent the average properties 
of the bottom sediment.    Several soil borings were taken in the vicinity of the I-95 
crossing over the West River.  Analysis of these soil borings shows that the channel bed 
material throughout the anticipated depth of scour consists primarily of organic silts with 
traces of fine sand.  Gradation analysis of this material produces D50 values in the silt 
range with a representative value of 0.016 mm chosen.  Additionally, the gradation 
analysis showed D84 values also in the silt range with a representative value of 0.08 mm 
and D95 values in the fine sand range with a representative value of 0.13 mm chosen.  
These results confirm the observation that the channel material primarily consists of silt 
with traces of fine sand.  Calculations show that silt is easily scourable by even a small 
velocity.  Thus the I-95 crossing of the West River is subject to live bed scour. 


The live-bed contraction equation assumes that contraction scour occurs until the 
hydraulic conditions at the bridge reach equilibrium with the hydraulic conditions 
upstream from the bridge.  For example, a reduction in flow area at the bridge from the 
upstream channel causes increased flow velocities at the bridge; scour occurs and 
increases the bridge cross section until flow velocities and sediment transports at the 
bridge match the upstream channel.  The live-bed contraction scour equation is: 
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where: y1 = average depth in upstream main channel; 


 y2 = average depth in contracted section after scour occurs; 


 y0 = existing depth in contracted section before scour occurs; 


 Q1 = flow in upstream main channel transporting sediment; 


 Q2 = flow in contracted section; 


 W1 = top width of upstream main channel transporting sediment; 


 W2 = top width of the contracted section less pier widths;  


 k1 = 0.69 (suspended sediment transport - coefficient based on mode of bed 
material transport (See HEC-18); and 


 yc = scour depth = yc - y0. 


The upstream section is taken as the section directly upstream of the bridge.  The 
discharge upstream and at the I-95 crossing are assumed to be equal. 
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Calculations are shown in Appendix A.  Computations are made for riverine and tidal 
storm surge events.  Tidal contraction scour is greater than the riverine contraction 
scour because the extent of riverine flooding is limited to areas adjacent to the main 
channel.  Results of contraction scour are shown in Table 8.  The bridge replacement 
will have little impact on contraction scour, which will decrease slightly for the 100-year 
tidal event, but will increase for the 500-year tidal event because Pier 5 is not aligned 
with the direction of flow. 


TABLE 8: CONTRACTION SCOUR RESULTS 


Model 
Conditions 


Tidal Storm Surge 
Contraction Scour Depth  


(m) 


Riverine Flood 
Contraction Scour Depth  


(m) 
25-
year 


100-
year 


500-
year 


25-
year 


100-
year 


500-
year 


Existing 
Bridge -- 0.48 0.54 -- 0.19 0.19 


Replacement 
Bridge -- 0.28 0.60 -- 0.07 0.07 


Stage 2 
Construction 0.8 -- -- 1.0 -- -- 


Stage 3 
Construction 2.0 -- -- 0.8 -- -- 


 


LOCAL SCOUR 


Abutment Scour 


The abutments of the existing I-95 bridge are set back from West River and are above 
the elevation of the 500-year storm surge.  The west abutment for the proposed bridge 
is above the elevation of the 500-year flood, but the east abutment (New Haven) of the 
proposed bridge is in the floodplain.  However, the base of the concrete slope 
protection for the east abutment is below the 100-year and 500-year storm surge 
elevations.  Flow velocities at peak storm surge elevations are close to zero, especially 
at the margins of the floodplain where the abutment is located.  Significant flow 
velocities do not occur until tidal stages drop below 2m.  Because the depth of flow is 
shallow and the slope will have erosion protection, abutment scour is assumed to be 
zero. 


Pier Scour 


The basic pier scour equation in HEC-18 is called the CSU equation.  The CSU equation 
accounts for the orientation of the pier with respect to flow, flow velocities and depth, 
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pier dimension and shape, and bed conditions.  The CSU equation was developed 
using simple pier shapes such as columns or uniform rectangular shapes.  As 
experience with HEC-18 and the scour evaluation program developed, additional 
research has been performed to adapt the basic CSU equation to treat complex pier 
shapes.  The fourth edition of HEC-18 presents the most recent adaptation of the CSU 
equation for evaluating scour at complex piers.  In our first round of analyses, the 
Complex Pier method was used to evaluate the scour generated by piers composed of 
a pier bent or pier wall placed atop a pier plinth.  Analysis of the riverine floods showed 
that the pier plinths were not overtopped.  Analysis of tidal storm surges showed that 
the plinths were overtopped, but that peak scour potential did not occur until tidal 
stages dropped below the top of the pier plinths.  Thus, the standard CSU equation was 
applicable for all local pier scour estimates. 


Existing I-95 Bridge 


Piers at the existing I-95 Bridge are classified as both complex and simple.  There are 
nine piers exposed to the 100-year and 500-year floods.  Piers 2-7 consist of a pile 
supported footer,  plinth,  and pier  bent.   Piers  8  –10 consist  of  a  pier  bent  atop a  pile  
supported footer.  Footings for all piers are buried and below the depth of contraction 
scour.  Initially, scour for Piers 2-7 was calculated using the Complex Pier method with 
the plinths treated as the footing components.  Review of scour results showed that at 
the time of maximum scour, water levels had dropped below the top of the plinths so 
that only the plinths were exposed to flow.  As a result, scour was recomputed using the 
standard CSU equation.  Scour for Piers 8-11 is evaluated using the standard CSU 
equation.  Only the pier columns are subject to scour, so the empty spaces between 
columns are ignored. 


Replacement I-95 Bridge 


The proposed I-95 Bridge consists of five replacement piers of similar configuration to 
those of the existing bridge.  The piers will possess buried footings.  In the preliminary 
scour analysis, scour at the five piers was determined using the standard CSU 
equation.  For final design, however, the complex pier method was implemented to fully 
account for any impacts to scour in the event that the footings become exposed.  Piers 
1, 4, and 5 consist of pier bents on pile supported footers.  The majority of the time, only 
the pier bents will  are exposed to flow.  The pier bents of Piers 2 and 3 sit  on plinths 
atop pile supported footers.  For these piers, the plinths are exposed to most of the 
flow.  During the 100-year and 500-year tidal storm surge events, scour depths go 
below the top of the footers at Piers 2 and 3.  


Temporary Construction Conditions 


During construction, sheet piling enclosures and cofferdams will be placed in stages 
around the existing and replacement piers.  When construction is complete, the sheet 
piling around the replacement piers will be cut to the elevations of the tops of the 
footings.  Scour was evaluated at the Existing Piers and the Replacement Piers for two 
“during construction” scenarios.  The 25-year combined riverine and tidal discharge 
events were used to evaluate the scour during construction.   
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The cofferdams placed during construction will extend to the elevation of the 25-year 
tidal event, and will obstruct the flow completely.  The sheet piling enclosure placed for 
demolition will extend to 300 mm above the high tide elevation of 1.56m.  During Stage 
2 construction, traffic will be maintained on the northern portion of the existing piers 
while sheet piling enclosures are in place around the southern portion of the existing 
piers.  This creates a greater scour potential at the existing piers than under pre-
construction conditions. 


Pier Scour Results 


Pier scour was computed for the 100-year and 500-year tidal and riverine events, and 
for the 25-year riverine and tidal events for temporary conditions.  Scour computations 
are included in Appendix B.  Computations were prepared using a spreadsheet.  The 
spreadsheet was validated using the example computations provided in HEC-18.  
Hydraulic variables are taken from the FESMWS-2DH output.  A macro was run to 
evaluate the scour for each time step of the model simulations.  Hydraulic variables 
shown in the computations reflect the set of hydraulic variables from the time step that 
produced the maximum scour at each pier.  


Review of scour analysis results shows that the maximum scour under tidal conditions 
occurs about two to three hours after the peak storm surge.  Reviewing the hydraulic 
results shows that as the peak stage is reached during the storm surge, water velocities 
slow and become still before flow reverses and start flowing out.  The stage in New 
Haven Harbor falls very quickly after the peak surge.  Water levels remain high in the 
West River after the peak stage in New Haven Harbor because the Kimberly Avenue 
Bridge restricts the amount of flow leaving the West River.  Flow starts to accelerate as 
the difference in stages between New Haven Harbor and the West River increases.  
Maximum flow velocities are produced about two hours after flow reversal.  The 
maximum depth of pier scour occurs at about the same time that maximum flow 
velocities occur.  Scour potential is high during a tidal storm surge because the flow is 
emptying off the floodplains and the direction of flow is not aligned with the bridge 
piers.    


At some piers, scour potential is highest under riverine flooding conditions.  This is the 
case for Existing Piers 4 and 5 for Stage 2 construction, and for Replacement Piers 2 
and 3 for Stage 2 and Stage 3 construction. 


TOTAL SCOUR 


Total scour is the sum of long-term scour, contraction scour, pressure scour, and local 
scour.  The total scour is subtracted from the ground elevation to determine the 
elevation of maximum scour.  Ground elevations are the average ground elevation from 
the survey conducted in the spring of 2001.  The depth of scour does not reach to 
bedrock at any of the piers or abutments.  Summary pier scour results are reported in 
Tables 9 and 10. 


The results listed in Tables 9 and 10 indicate that scour will reach elevations below the 
base elevation of footing and expose limited amounts of the piles at Replacement Pier 2 
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for the 100-year and 500-year tidal storm surge events.  The piles at Replacement Pier 3 
are also at risk for exposure during Construction Stage 3.  This estimate does not take 
into account the effects of the cofferdams that will remain in place after construction.  
The piles of Replacement Piers 1 to 4 will be surrounded by sheet piling, and will not 
technically be exposed when scour depths go below the elevation of the base of the 
footings.  The actual scour may therefore be less than estimated by HEC-18 
procedures, but the reduction is not quantifiable with the available evaluation methods.     


Scour potential at the existing piers during construction is significant, with up to 9.3 
meters of scour estimated at Existing Pier 5 during Stage 2.  This estimate does not take 
into account the effect of the cofferdam originally used in construction.  The existing 
piers need to be monitored carefully during construction, particularly during and after 
any storm events.  The implementation of a scour monitoring plan should be 
considered. 
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TABLE 9: TOTAL SCOUR RESULTS FOR EXISTING CONDITIONS 


Pier 
Ground 


Elevation 


Contraction 
Scour 


Pier 
Scour 


Total 
 Scour 


Elevation 
of Scour 


Worst 
Case 


Bottom 
of 


Footer 


Piles 
Exposed 


Tidal Riverine Tidal Riverine Tidal** Riverine 


 m m m m m m m m m (Y/N) 


100-Year Return Period 


2 1.34 0.00 0.00 2.07 0.00 2.07 0.00 -0.73 -2.92 N 


3 0.27 0.48 0.00 3.09 2.18 3.57 2.18 -3.30 -2.92 Y 


4 -2.10 0.48 0.19 1.83 2.09 2.31 2.28 -4.41 -5.2 N 


5 -1.45 0.48 0.19 3.43 4.06 3.91 4.25 -5.70 -5.2 Y 


6 0.07 0.48 0.00 1.87 1.55 2.36 1.55 -2.29 -2.92 N 


7 1.18 0.48 0.00 2.61 1.30 3.09 1.30 -1.91 -2.92 N 


8 1.99 0.48 0.00 1.74 0.00 2.22 0.00 -0.23 0.13 Y 


9 2.84 0.48 0.00 1.45 0.00 1.93 0.00 0.91 0.97 N 


10 3.06 0.00 0.00 0.71 0.00 0.71 0.00 2.35 1.05 N 


500-Year Return Period 


2 1.34 0.00 0.00 2.32 0.00 2.32 0.00 -0.98 -2.92 N 


3 0.27 0.54 0.19 3.33 2.32 3.87 2.51 -3.60 -2.92 Y 


4 -2.10 0.54 0.19 1.89 2.26 2.43 2.45 -4.55 -5.2 N 


5 -1.45 0.54 0.19 3.42 4.41 3.96 4.60 -6.05 -5.2 Y 


6 0.07 0.54 0.00 2.22 1.59 2.76 1.59 -2.69 -2.92 N 


7 1.18 0.54 0.00 3.00 1.42 3.54 1.42 -2.36 -2.92 N 


8 1.99 0.54 0.00 2.07 0.00 2.61 0.00 -0.62 0.13 Y 


9 2.84 0.54 0.00 1.91 0.00 2.45 0.00 0.39 0.97 N 


10 3.06 0.54 0.00 1.19 0.00 1.73 0.00 1.33 1.05 Y 
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TABLE 9: TOTAL SCOUR RESULTS FOR EXISTING CONDITIONS, 
CONTINUED 


Pier 
Ground 


Elevation 


Contraction 
Scour 


Pier 
Scour 


Total 
 Scour 


Elevation 
of Scour 


Worst 
Case 


Bottom 
of 


Footer 


Piles 
Exposed 


Tidal Riverine Tidal Riverine Tidal** Riverine 


 m m m m m m m m m (Y/N) 


25-Year Return Period – Stage 2 Construction 


2 1.34 0.00 0.00 3.79 0.00 3.79 0.00 -2.45 -2.92 N 


3 0.27 0.79 0.00 5.84 4.93 6.63 4.93 -6.36 -2.92 Y 


4 -2.10 0.79 1.00 6.87 7.00 7.66 8.00 -10.10 -5.2 Y 


5 -1.45 0.79 1.00 7.87 8.31 8.66 9.31 -10.76 -5.2 Y 


6 0.07 0.79 1.00 4.62 3.78 5.41 4.77 -5.34 -2.92 Y 


7 1.18 0.79 1.00 4.40 1.95 5.19 2.94 -4.01 -2.92 Y 


8 1.99 0.00 1.00 1.46 0.00 1.46 1.00 0.53 0.13 N 


9 2.84 0.00 1.00 0.49 0.00 0.49 1.00 1.84 0.97 N 


10 3.06 0.00 1.00 0.00 0.00 0.00 1.00 2.06 1.05 N 


25-Year Return Period – Stage 3 Construction 


2 1.34 0.00 0.00 3.47 0.00 3.47 0.00 -2.13 -2.92 N 


3 0.27 1.99 0.00 5.08 3.79 7.07 3.79 -6.80 -2.92 Y 


4 -2.10 1.99 0.77 6.79 6.75 8.78 7.52 -10.88 -5.2 Y 


5 -1.45 1.99 0.77 7.46 7.62 9.45 8.39 -10.90 -5.2 Y 


6 0.07 1.99 0.77 4.31 2.87 6.30 3.64 -6.23 -2.92 Y 


7 1.18 1.99 0.77 4.07 1.80 6.05 2.57 -4.87 -2.92 Y 


8 1.99 0.00 0.77 1.06 0.00 1.06 0.77 0.93 0.13 N 


9 2.84 0.00 0.77 0.34 0.00 0.34 0.77 2.07 0.97 N 


10 3.06 0.00 0.77 0.00 0.00 0.00 0.77 2.29 1.05 N 
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TABLE 10: TOTAL SCOUR RESULTS FOR PROPOSED CONDITIONS 


Pier 
Ground 


Elevation 


Contraction 
Scour 


Pier 
Scour 


Total 
 Scour 


Elevation 
of Scour 


Worst 
Case 


Bottom 
of 


Footer 


Piles 
Exposed 


Tidal Riverine Tidal Riverine Tidal** Riverine 


 m m m m m m m m m (Y/N) 


100-Year Return Period 


1 2.69 0.28 0.00 0.57 0.00 0.85 0.00 1.84 -1.1 N 


2 -0.12 0.28 0.07 5.86 3.46 6.14 3.53 -6.26 -4.1 Y 


3 -0.55 0.28 0.07 2.33 1.29 2.61 1.36 -3.16 -4.1 N 


4 1.79 0.28 0.00 1.44 0.00 1.72 0.00 0.07 -1.1 N 


5 2.77 0.00 0.00 0.20 0.00 0.20 0.00 2.57 0.4 N 


500-Year Return Period 


1 2.69 0.60 0.00 0.81 0.00 1.42 0.00 1.27 -1.1 N 


2 -0.12 0.60 0.07 6.52 4.19 7.12 4.27 -7.24 -4.1 Y 


3 -0.55 0.60 0.07 2.44 1.42 3.05 1.49 -3.60 -4.1 N 


4 1.79 0.60 0.00 1.82 0.00 2.42 0.00 -0.63 -1.1 N 


5 2.77 0.60 0.00 0.31 0.00 0.91 0.00 1.86 0.4 N 


25-Year Return Period – Stage 2 Construction 


1 2.69 0.00 0.00 0.70 0.00 0.70 0.00 1.99 -1.1 N 


2 -0.12 0.79 1.00 2.12 3.05 2.91 4.04 -4.16 -4.1 N 


3 -0.55 0.79 1.00 1.90 2.53 2.69 3.53 -4.08 -4.1 N 


4 1.79 0.00 0.00 1.42 0.00 1.42 0.00 0.37 -1.1 N 


5 2.77 0.00 0.00 0.09 0.00 0.09 0.00 1.77 0.4 N 


25-Year Return Period – Stage 3 Construction 


1 2.69 0.00 0.00 0.80 0.00 0.80 0.00 1.89 -1.1 N 


2 -0.12 1.99 0.77 2.61 6.51 4.60 7.28 -7.40 -4.1 Y 


3 -0.55 1.99 0.77 2.56 3.85 4.55 4.62 -5.17 -4.1 Y 


4 1.79 0.00 0.00 1.45 0.00 1.45 0.00 0.34 -1.1 N 


5 2.77 0.00 0.00 0.06 0.00 0.06 0.00 2.00 0.4 N 


**Note: Peak tidal scour conditions all occur during the ebb surge or ebb tide with 
currents flowing downstream. 
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  Page 1 of 16


  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


100-year Tidal Storm Surge, Existing Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 299
W2 = CONTRACTED SECTION WIDTH m 3 227
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 2.29
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 42.00
k1 0.69
(W1 / W2)


K1 1.21
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.21


Ys = SCOUR DEPTH =  y2  - y1 m 8 0.48


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


100-year Tidal Storm Surge, Proposed Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 299
W2 = CONTRACTED SECTION WIDTH m 3 254
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 2.29
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 42.00
k1 0.69
(W1 / W2)


K1 1.12
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.12


Ys = SCOUR DEPTH =  y2  - y1 m 8 0.28


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


500-year Tidal Storm Surge, Existing Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 315
W2 = CONTRACTED SECTION WIDTH m 3 243
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 2.75
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.06
V* / w 46.08
k1 0.69
(W1 / W2)


K1 1.20
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.20


Ys = SCOUR DEPTH =  y2  - y1 m 8 0.54


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


500-year Tidal Storm Surge, Proposed Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 315
W2 = CONTRACTED SECTION WIDTH m 3 237
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 2.75
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.06
V* / w 46.08
k1 0.69
(W1 / W2)


K1 1.22
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.22


Ys = SCOUR DEPTH =  y2  - y1 m 8 0.60


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


25-year Tidal Storm Surge, Stage II Construction
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 218
W2 = CONTRACTED SECTION WIDTH m 3 110
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 1.30
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.04
V* / w 31.68
k1 0.69
(W1 / W2)


K1 1.61
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.61


Ys = SCOUR DEPTH =  y2  - y1 m 8 0.79


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


21-Aug-03
K. Brennan
22-Aug-03


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


25-year Tidal Storm Surge, Stage III Construction
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 1
Q2 = FLOW IN CONTRACTED SECTION m3/s 1 1
W1 = MAIN CHANNEL WIDTH m 2 191
W2 = CONTRACTED SECTION WIDTH m 3 80
y1 = AVERAGE MAIN CHANNEL DEPTH m 4 2.43
S1 = ENERGY GRADELINE SLOPE m/m 5 0.0001
D50 - BED MATERIAL mm 6 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 7 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.06
V* / w 43.31
k1 0.69
(W1 / W2)


K1 1.82
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.82


Ys = SCOUR DEPTH =  y2  - y1 m 8 1.99


NOTES:
1.  TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION
2.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
3.  WIDTH AT CONTRACTED CHANNEL
4.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
5.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
6.  OBTAIN FROM BORING OR GIVEN DATA.
7.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
8.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


21-Aug-03
K. Brennan
22-Aug-03


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


100-year Riverine Flood, Existing Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 136
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 136
W1 = MAIN CHANNEL WIDTH m 3 154
W2 = CONTRACTED SECTION WIDTH m 4 132
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 1.70
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 36.23
k1 0.69
(W1 / W2)


K1 1.11
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.11


Ys = SCOUR DEPTH =  y2  - y1 m 9 0.19


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


100-year Riverine Flood, Proposed Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 136
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 136
W1 = MAIN CHANNEL WIDTH m 3 154
W2 = CONTRACTED SECTION WIDTH m 4 145
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 1.70
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 36.23
k1 0.69
(W1 / W2)


K1 1.04
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.04


Ys = SCOUR DEPTH =  y2  - y1 m 9 0.07


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


25-Jun-01


18735SPD


J. Sampson


25-Jun-01
C. Shea


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


500-year Riverine Flood, Existing Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 178
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 178
W1 = MAIN CHANNEL WIDTH m 3 154
W2 = CONTRACTED SECTION WIDTH m 4 132
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 1.70
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 36.23
k1 0.69
(W1 / W2)


K1 1.11
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.11


Ys = SCOUR DEPTH =  y2  - y1 m 9 0.19


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


25-Jun-01
C. Shea
25-Jun-01


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


500-year Riverine Flood, Proposed Conditions
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 178
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 178
W1 = MAIN CHANNEL WIDTH m 3 154
W2 = CONTRACTED SECTION WIDTH m 4 145
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 1.70
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 36.23
k1 0.69
(W1 / W2)


K1 1.04
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.04


Ys = SCOUR DEPTH =  y2  - y1 m 9 0.07


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


25-Jun-01


18735SPD


J. Sampson


25-Jun-01
C. Shea


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


25-year Riverine Flood, Stage II Construction
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 97
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 97
W1 = MAIN CHANNEL WIDTH m 3 69
W2 = CONTRACTED SECTION WIDTH m 4 45
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 2.90
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.06
V* / w 47.32
k1 0.69
(W1 / W2)


K1 1.34
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.34


Ys = SCOUR DEPTH =  y2  - y1 m 9 1.00


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


22-Aug-03


18735SPD


J. Sampson


21-Aug-03
K. Brennan


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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  Made by


  Date
Subject I-95 over West River   Checked by


Contraction Scour Computations   Date  
FILENAME = ContractionScour.xls


25-year Riverine Flood, Stage III Construction
CONTRACTION SCOUR COMPUTATIONS
LIVE-BED


UNITS NOTE 100 YEAR
Q1 = FLOW IN MAIN CHANNEL m3/s 1 97
Q2 = FLOW IN CONTRACTED SECTION m3/s 2 97
W1 = MAIN CHANNEL WIDTH m 3 69
W2 = CONTRACTED SECTION WIDTH m 4 45
y1 = AVERAGE MAIN CHANNEL DEPTH m 5 2.24
S1 = ENERGY GRADELINE SLOPE m/m 6 0.0001
D50 - BED MATERIAL mm 7 0.016
w - FALL VELOCITY D50 BED MATERIAL m/s 8 0.001
(Q2 / Q1)


6/7 1.00
V* = SHEAR VELOCITY = [9.81(y1)(S1)]


0.5 m/s 0.05
V* / w 41.59
k1 0.69
(W1 / W2)


K1 1.34
y2/y1 = (Q2 / Q1)


(6/7)(W1 / W2)
K1 1.34


Ys = SCOUR DEPTH =  y2  - y1 m 9 0.77


NOTES:
1.  FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT
2.  FLOW IN CONTRACTED CHANNEL (AT BRIDGE)
3.  WIDTH OF CHANNEL TRANSPORTING SEDIMENT
4.  WIDTH AT CONTRACTED CHANNEL
5.  DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT
6.  SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION
7.  OBTAIN FROM BORING OR GIVEN DATA.
8.  USING THE D50 VALUE AND FIGURE 3 IN THE HEC-18 MANUAL.
9.  ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO y1.


18735SPD


J. Sampson


21-Aug-03


22-Aug-03
K. Brennan


PARSONS BRINCKERHOFF
COMPUTATION SHEET
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APPENDIX C: 


PIER SCOUR COMPUTATIONS 
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åL6 Ver toil s fuRú ?tß, ztol scouFT RÉpsßr, L() Fil cH t s sLr 6 flr Ly
êor'lçåtvA1luÉ ft¿{" 'rt1e uúegT zotL É,cov'r' f<åpôÊT.


T+re leoraÉ0 6qnlarruae ls ANALyzáÐ tN 6t-srRüÞL us r\t6 Ftutre
áU¿tngill ÐgTnops. T+te 7il-es þ\ßÊ y\oÞtLét) wf *tLãprarn*f*s.
Tng sttffr,¡¿gs ÐF TFtÉ .sps¡¡¡&s ls fter*1eo ,^¡,fo 't âÍæÐq" rftd6g$f,t\,


Trtc FoRces l! TrÌé srf{Lrf}L A8ê T}tc1'¡ {Jsåp TD crf€dH ffiÉ
TlLt rcR.Leg FãR å4or*{"+rftrc*{.", f .srRcjerupa¿ CÅp,åt*-rid"9.
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TABLE 7: TOTAL SCOUR RESULTS FOR PROPOSED CONDITIONS


Pier
Ground


Elevation


Con
S


lraction
cour


Pier
Scour


Total
Scour


Elevation
of Scour


Worst
Case


Bottom
of


Footer


Piles
ExposedTidal Riverine Tidal Riverine Tidal Riverine


m m m m m m m m m (Y/tl¡


10O-Year Return Period


1 2.69 0.28 0.00 0.65 0.00 0.93 0.00 .t.76 1.',| N


2 -0.12 0.28 0.07 6.20 3.78 6.48 3.85 -ê,.60 -4.'l Y


3 -0.55 0.28 0.07 2.60 1.44 2.88 1.51 '4.r'.3 -4.1 N


4 '1.79 0.28 0.00 1.69 0.00 r.96 0.00 F0.17 -1.1 N


5 2.77 0.00 0.00 0.24 0.00 0.24 0.00 453 o.4 N


500-Year Return Period


1 2.69 0.60 0.00 0.93 0.00 1.54 0.00 1.15 -1.1 N


2 -0.12 0.60 0.07 8.14 4.45 8.75 4.52 -8.87 -4.1 Y


3 -0.55 0.60 0.07 2.72 1.59 3.33 1.66 -3.88 -4.1 N


4 1.79 0.60 0.00 2.13 0.00 2.74 0.00 -0.95 -1.1 N


5 2.77 0.60 0.00 0.37 0.00 0.97 0.00 1.80 0.4 N


25-Year Return Period - Stage 2 Construction


1 2.69 0.00 0.00 0.70 0.00 0.70 0.00 1.99 -1.1 N


2 -0.12 0.79 1.00 2.12 3.05 2.91 4.04 -4.16 -4.1 N


3 -0.55 0.79 1.00 1.90 2.53 2.69 3.53 -4.08 -4.1 N


4 1.79 0.00 1.00 1.42 0.00 1.42 1.00 0.37 1.1 N


5 2.77 0.00 1.00 0.09 0.00 0.09 1.00 1.77 0.4 N


25-Year Return Period - Stage 3 Construction


1 2.69 0.00 0.00 0.80 0.00 0.80 0.00 1.89 -1.1 N


2 -0.12 1.99 0.77 2.61 6.51 4.60 7.28 -7.40 -4.1 Y


3 -0.55 1.99 0.77 2.56 3.85 4.55 4.62 -5.17 4.1 Y


4 1.79 0.00 0.77 1.45 0.00 1.45 0.77 0.34 -1.1 N


5 2.77 0.00 0.77 0.06 0.00 0.06 0.77 2.OO 0.4 N
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**Note: Peak tidal scour conditions all occur during the ebb surge or ebb tide with
currents flowing downstream.
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TABLE 10: TOTAL SCOUR RESULTS FOR PROPOSED CONDITIONS


Pier
Ground


Elevation


Contraction
Scour


Pier
Scour


Tt


Sr


)tal
:our


,,Elevetian
of Scour
ìVorst.
.Case'


Bottom
of


Footer


Piles
ExposedTidal Riverine Tidal Riverine Tidal** Riverine


m m m m m m m m m (Y/N)


1OO-Year Return Period


1 2.69 0.28 0.00 0.57 0.00 0.85 0.00 J.a. -1.1 N


2 -0.12 0.28 0.07 5.86 3.46 6.',14 3.53 -6.28 4.1 Y


3 -0.55 0.28 o.o7 2.33 1.29 2.61 1.36 -3_16, 4.1 N


4 1.79 0.28 0.00 1.44 0.00 1.72 0.00 0.07 -1.1 N


5 2.77 0.00 0.00 0.20 0.00 0.20 0.00 2.57 0.4 N


500-Year Return Period


1 2.69 0.60 0.00 0.81 0.00 1.42 0.00 1.27 -1.1 N


2 -0.12 0.60 0.07 6.52 4.19 7.12 4.27 -7.24 4.1 Y


3 -0.55 0.60 0.07 2.44 1.42 3.05 1.49 -3.60 4.1 N


4 1.79 0.60 0.00 1.82 0.00 2.42 0.00 -0.63 -1.1 N


5 2.77 0.60 0.00 0.31 0.00 0.91 0.00 r.86 0.4 N


25-Year Return Period - Stage 2 Construction


1 2.69 0.00 0.00 0.70 0.00 0.70 0.00 1.99 -1.1 N


2 -0.12 0.79 1.00 2.12 3.05 2.91 4.04 4.16 4.1 N


3 -0.55 0.79 1.00 1.90 2.53 2.69 3.53 4.08 4.1 N


4 1.79 0.00 0.00 1.42 0.00 1.42 0.00 0.37 -'t.1 N


5 2.77 0.00 0.00 0.09 0.00 0.09 0.00 1.77 0.4 N


25-Year Return Period - Stage 3 Construction


1 2.69 0.00 0.00 0.80 0.00 0.80 0.00 1.89 1.1 N


2 -0.12 1.99 0.77 2.61 6.51 4.60 7.28 -7.40 4.1 Y


3 -0.55 1.99 0.77 2.56 3.85 4.55 4.62 -5.17 4.1 Y


4 1.79 0.00 0.00 1.45 0.00 1.45 0.00 0.34 -1.1 N


5 2.77 0.00 0.00 0.06 0.00 0.06 0.00 2.00 0.4 N


71







PAßSO'US
BRINCKERHOFF Computation Sheet


Ír¿ Ërrup¡; 'Art*t"'¡frS ñr. Çcouç rS*S
Tr"r¿ zol?* &or¡R ßtfPôer ?pôÞr,'f&Þ 9cdÐ?


AùàT ?-kçopf .


{**ae ÊtÈçr**f rS ïl*:g Rd o .


P9-s-9.. .... gl


ry!-e þv Õ--Ss


¿ate Ð\ hþ
,;e;;i;i; [,"_ypj:9! l9 5 o-*Ë,å N6¡r Ø,1:!t(


3ççf¿ø ç496- f,âuru?Arlg_Fi Ët't ftl-q
checked by - lf '-;";; 7;13


RuN T¿a Lso4 3êauR R€õKî'
ÞePf*r$ ltt6!r€{.. T+txr* r*esf d-g


72







PAßSO'US
BRINCKERHOFF Computation Sheet


rq!-"-þv.o*€-5.


qgp 7: 13


ItsuTR * Scou? ls CqQA<æ


çtO Ye -Suve ¡Ç CneCç¿&*


F-¡,sï*r*.tq, T | , r¿l t, P5 Afi€''" t
r'lû Leråfiâ{". F#frrås iBltf .f leæ+)


Srrr¡-ü $9 , Se*-v,cê ArTf, ?,
¿'tfr€ 7


#xt *L. 
{


)
.Sr¿ l,tstttgl r,rF? aød
KtperEa¿¿g B.?,E


înOr,¿ 5.q"L, þrthr*:tllfi


F{€q'ii?rt€b Ta B{ {:+t€{.4àt) 'þ"$ T$€eê Æ*


ftn


fdfr


l\ì ûT


73







PAßSO'US
BRINCKERIIOFF Computation Sheet


!:-1ã óìl rc uJAr Qttt&
9cfuß cui&: lg vg &et¿.


Ptag t,{5 Çeør*6s Fô( A lf'oYR ç(,oVK- Aßé srmrr,&ß To r\ r+0 , s¿¿OR. C¿r.tor,Tl¿rÑ.


+.eüLe ilo Râprrlfrr{Írs 15 R6qúrRfp.


tesq,rs roÊ re Yg ç, þr yPr, rJo 8e**"rn,¡U K@ìn foß


P?-s-?....... ..... gl


made by 0SÍ


Tt&? ?. JlÀ6 SAr{
ssoJ r


74







W- Arfr,rtTo ,?Ãlo


Sncrron 3: Loeos nnn Loro Fecrons 3-9


Strength III-Load combination relating to the bridge
exposed to wind velocity exceeding 55 mph.


Strength IV-Load combination relating to very high
dead load to live load force effect ratios.


Strength V-Load combination relating to normal
vehicular use of the bridge with wind of 55 mph
velocity.


Extreme Event I-Load combination including
earthquake. The load factor for live load y¿8, shall be
determined on a project-specific basis.


Extreme Event II-Load combination relating to ice
load, collision by vessels and vehicles, check floods,
and certain hydraulic events with a reduced live load
other than that which is part of the vehicular collision
load, CT. The cases of check floods shall not be
combined with CV. CT. or IC.


Vehicles become unstable at higher wind velocities.
Therefore, high winds prevent the presence ofsignificant
live load on the bridge.


The standard calibration process for the strength limit
state consists of trying out various combinations of load
and resistance factors on a number of bridges and their
components. Combinations that yield a safety index close
to the target value of B : 3.5 are retained for potential
application. From these are selected constant load factors 1
and corresponding resistance factors $ for each type of
structural component reflecting its use.


This calibration process had been canied out for a


large number of bridges with spans not exceeding 200 ft
These calculations were for completed bridges. For the
primary components of large bridges, the ratio of dead and
live load force effects is rather high, and could result in a
set of resistance factors different from those found
acceptable for small- and medium-span bridges. It is
believed to be more practical to investigate one additional
load case than to require the use of two sets of resistance
factors with the load factors provided in Strength Load
Combination I, depending on other permanent loads
present. Spot checks had been made on a few bridges with
up to 600-ft spans, and it appears that Strength Load
Combination IV will govern where the dead load to live
load force effect ratio exceeds about 7.0. This load
combination can control during investigation of
construction stages.


Past editions of the Standard Specifications used


T¿o = 0.0. This issue is not resolved. The possibility of
partial live load, i.e., y¿q< 1.0, with earthquakes should be
considered. Application of Turkstra's rule for combining
uncorrelated loads indicates that ysp = 0.50 is reasonable
for a wide range of values of average daily truck traffic
(ADTT)


The following applies to both Extreme Event I and II:


. The recurrence interval of exheme events is thought
to exceed the design life.


o Although these limit states include water loads, l{/1,
the effects dueto WAare considerably less signifìcant
than the effects on the structure stability due to scour.
Therefore, unless specifìc site conditions dictate
otherwise, local pier scour and contraction scour
depths should not be combined with EQ, IC, CV, or
Cl1 However, the effects due to degradation of the
channel should be considered. Alternatively, one-half
of the total scour may be considered in combination
with EQ IC, CV,or CT.


3:#J.3:,iT,ìåiLÊ:ì::f::ii["f5#¿|'*'and 
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AASHTO LRFD BRIDGE DESIGN SPECIFICÄTIONS


3.7.5-Change in Foundations Due to Limit State for
Scour


The provisions of Article 2.6.4.4 shall apply.
The consequences ofchanges in fomdation conditions


resulting from the design flood for scour shall be
considered at strength and service limit states. The
consequences ofchanges in foundation conditions due to
scour resulting from the check flood for bridge scour and
from hurricanes shall be considered at the extreme event
limit states.- --þ6ryË. 


scÞ'lI:.@.eareeonó 6¿eùf]l
3.8-WINDLOAD: WL 


^ND 
WS


3.8.l-Horizontal Wind Pressure


3.8.1.1-General


Pressures specified herein shall be assumed to be
caused by a base design wind velocity, 23, of 100 mph.


Wind load shall be assumed to be uniformly
distributed on the area exposed to the wind. The exposed
area shall be the sum ofareas ofall components, including
floor system and railing, as seen in elevation taken
perpendicular to the assumed wind direction. This
direction shall be varied to determine the extreme force
effect in the structure or in its components. Areas that do
not contribute to the extreme force effect under
consideration may be neglected in the analysis.


For bridges or parts ofbridges more than 30.0 ft above
low ground or water level, the design wind velocity, Vp4,


should be adjusted according to:


(3.8.1. r -r )


where:


Voz: design wind velocity at design elevation, Z (mph)


Vso : wind velocity at 30.0 ft above low ground or
above design water level (mph)


Ve : base wind velocity of 100 mph at 30.0 ft height,
yielding design pressures specified in
Articles 3.8.1.2 and 3.8.2


Z height of stmcture at which wind loads are being
calculated as measured from low ground, or from
water level, > 30.0 ft


Vo : friction velocity, a meteorological wind
characteristic taken, as specified in
Table3.8.l.1-1, for various upwind surface


,, characteristics (mph)


c3.7.5


Statistically speaking, scour is the most common
reason for the failure of highway bridges in the United
States.


Provisions conceming the effects of scour are given in
Section 2. Scour per se is not a force effect, but by
changing the conditions of the substructure it may
signifi cantly alter the consequences of force effects acting
on structures.


c3.8.1.1


Base design wind velocity varies signifrcantly due to
local conditions. For small and/or low structures, wind
usually does not govem. For large and/or tall bridges,
however, the local conditions should be investigated.


Pressures on windward and leeward sides are to be


taken simultaneously in the assumed direction of wind.
Typically, a bridge struçture should be examined


separately under wind pressures from two or more
different directions in order to ascertain those windward,
leeward, and side pressures producing the most critical
loads on the structure.


Eq.3.8.1.1-1 is based on boundary layer theory
combined with empirical observations and represents the
most recent approach to defining wind speeds for various
conditions as used in meteorology. In the past, an


exponential equation was sometimes used to relate wind
speed to heights above 30.0 ft. This formulation was based
solely on empirical observations and had no theoretical
basis.


(c3.8.1.1-1)


The purpose ofthe term C and exponent o was to adjust
the equation for various upstream surface conditions,
similar to the use of Table 3.8. L I - I . Further information
can be found in Liu (1991) and Simiu (1973,1976).


The following descriptions for the terms "open
country," "suburban," and o'city" in Table 3.8.1.1-1 are


paraphrased from ASCE-7-93 :


o Open Country-Open terrain with scattered
obstructions having heights generally less than 30.0 ft.
This category includes flat open country and
gtasslands.


voz=25v0(?)^(+)


nr, = rrr(+)
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SEcrroN 3: LoADs AND LOAD FAcroRS 3-13


The load factor for settlement, 1s¿, should be


considered on a project-specific basis. In lieu ofproject-
specific information to the contrary, Ts¿, may be taken as


1.0. Load combinations which include settlement shall also
be applied without settlement.


For segmentally constructed bridges, the following
combination shall be investigated at the service limit state:


DC + DII + EH + EV + ES +WA+CR+ SH +TG+ EL+ PS
(3.4.1-2)


Table 3.4.1-1-Load Combinations and Load Factors


htYÉ


960'l(.


I f' Ye.


Itrole c,{e{Kå? âr Sr¿1., ff/g /
sffü, T) J[r9


5'bÞ Ye- Af ExrsåFn{ f*t*t J;


$lj#'S ô1Ë3ä¿:ì*'::ffil"f*#S*"t ""0 
t€nsportêtion or¡ciars l0 by the American Associarion of s ¡;â":#:åd'Á;;,¡ä;ì"iãôdõãõòã'1:iia;j"',íi;i*;it .*".


No reprodultion or neMorking pem¡tted w¡thout license fM lHs All rightS resefved. Duplication lot for Resale, 04113/2010 06:08:53 MDT w.


ñA


$¡\


üA


ÑA


Load
Combination
Limit State


DC
DD
DTT


EH
EV
,ES


EL
PS
CR


s¡/


LL
IM
CE
BR
PL
LS W'A WS WL FR TU TG SE


Use One of These at a Time


EO IC CT CV


Strength I
(unless noted)


^{p l.'75 l.00 1.00 0.50/1.20 "lrc 'l st


Stfeâeth-{{- oo-
Strensth III 00 1.40 .00 0.50/ 20 'lre Ysn


Strenc¡hJV- ôn


Strensth V 1.35 .00 0.40 1.0 00 0.50/ 20 \re Y.çr


Extreme
Event I


^lp TEQ 1.00 1.00 1.00


Extreme
Event II


'lp 0.50 1.00 1.00 t.00 1.00 1.00


Service I ,00 1.00 00 0.30 1.0 1.00 .00/ 20 Trc Tsr


sen¡iee_I.I*--, 1 
^fl


Service III .00 0.80 .00 1.00 .00/ 20 \re Ysr


Semiee+f¿- *.h00- *+S0 *h00/'l€0-
Faliguel-LL,
IM &. CE onlv


l.s0


Fatigue I II-
LL,IM &, CE
onlv


0.75
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Jambotkar, Omkar


From:
ìent:


To:
Cc:
Subject:


Omkar,


Borjeson, Ralph W.
Friday, November 05, 2010 5:05 PM
Jambotkar, Omkar
Bagdasarian, Dean A
RE: l-95 over West River - Scour Check


They appear correct from the GROUP analysis. Maybe it is related to the very small strains that are developed in the
strong axis direction, the applied moment is only 0.2% of the one applied to the weak direction.


Ralph Borjeson, P.E.


Parsons Brinckerhoff
75 Arlington Street, Boston, MA 02116
phone: 617-461-4338
e m ai I : bo ri eson @pbwo rl d.co m


From: Jambotkar, Omkar
Sent: Friday, November 05, 2010 4:L7 PM


To: Borjeson, Ralph W.
Subject: RE: I-95 over West River - Scour Check


Ralph,
'ould you confirm if the rotational springs for pier L are okay?


The stronger direction has a lower stiffness Kmz vs kmx. My initial thought was they look like flipped.
Thanks,


Regards,


Omkar Jambotkar, P.E.
PB
148 Eastern Blvd, #200,
Glastonbury, CT 06033
(860)-815-0283


From: Borjeson, Ralph W,
Sent: Friday, November 05, 2010 2:32 PM


To: Jambotkar, Omkar
Cc: Bagdasarian, Dean A
Subject: RE: I-95 over West River - Scour Check


Omkar/Dean,


The attached spread sheet provides the springs for the various scour elevations.


Note that the 100 year Scour depth results for Piers 1 and 5 are the same as for the no scour condition, since they were
run originally with the ground surface at the 100 year scour elevation.


Pier 2 has the same result for the 1-00 year and 500 year scour since the scour for both cases is below the cofferdam
cutofl and I have assumed that the soils within the cofferdam do not scour out.
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I am not sure what scour return period is used for a scour check. Earthquake and L00 year scour simultaneously seems


realistic, but not with 500 year. Doesn't AASHTO indicate what load conditions have to be checked?


Ralph Borjeson, P.E.


Parsons Brinckerhoff
75 Arlington Street, Boston, MA 02116
phone: 617-461-4338
em ai I : bo ri eso n(@ obwo rl d.co m


From: Jambotkar, Omkar
Sent: Monday, October 25, 20L0 2:L2 PM


To: Borjeson, Ralph W.
Cc: Bagdasarian, Dean A
Subject: I-95 over West River - Scour Check


Ralph,


Following are the scour depths for west river proposed foundations pier 1 through pier 5. Use the most recent loads to
evaluate each of the piers.


Could you advice which values (return periods) are usually evaluated for a scour check?


Thanks,


Pier No. l-:
Maximum Scour EL. = 1..76M (100 yr)


Maximum Scour EL. = 1.L5M (500 yr)


Pier No. 2:


Maximum Scour EL. = -6.60M (100 yr)


Maximum Scour EL. = -8.87M (500 yr)


Pier No. 3:


Maximum Scour EL. = -3.43M (100 yr)


Maximum Scour EL. = -3.88M (500 yr)


Pier No.4:
Maximum Scour EL. = -0.17M (100 yr)


Maximum Scour EL. = -0.95M (500 yr)


Pier No. 5:


Maximum Scour EL. = 2.53M (100 yr)


Maximum Scour EL. = l-.80M (500 yr)


Regards,


Omkar Jambotkar, P.E.
PB
148 Eastern Blvd, #200,
ìlastonbury, CT 06033
\860)-815-0283
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Over a Century of 
Engineering Excellence 


 


 


 


 


 


100 YEAR SCOUR CHECK 
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PAÊSONS BRINCKERHOFF I.95 OVER WEST RIVER


to R. Borieson entry ¡nto GROUP


from GTSTRUDL & EXCEL Results


DONÊ BY: OSJ


CHKD 8Y: DAB


pil.E cap LoApsuMMARy - lfE} Y Ê-Sf. tÚ E
PILE SPRING ITERATIONS


IÏERATION NO.:


Pile springs frcm RwB results per P¡er


from GROUP Results


Pler 1 # of p¡le springs =


Strength 35+


kz= 5.23E+04 k/ft
kx = 5.23E+04 k/ft


KMz: 4.67E+06 k-ft/rad
kMx = -6.058+05 k-ft/rad


Pierz # of pile springs = 6
Strength 35+


kz= 9.778+Q4 klft


kx= 3.85E+04 k/ft


KMz = 2.85E+07 k-ft/rad


kMx= 4.54E+09 k-ft/rad


Pler 3 f of p¡le springs = 7


Strength 35+


kz= 9.778+04 kftt
kx= 3.85E+04 k/ft


KMz = 2.85E+07 k-ftlrad
kMx= 4.54E+09 k-ft/rad


P¡er4 s of pile springs = 7
Strength 35+


kz= 3.448+04 klfr
kx= 3.448+04 k/ft


KMz = 5.09E+06 k-ftlrad
kMx= -9.92E+06 k-ft/rad


Pier 5 S of pile springs = 7


Strength 35+
kz= 5.57E+04 k/ft
kx= 5.57E+04 kÍt


KMz = 8.978+06 k-ft/rad
kMx= -1.41E+07 k-ft/rad


p€r strudl


sPrlng
(transverse axis) 8773
(long¡tud¡nal axis) 8715
(¡n weak direction) 7.79E+05


(¡n strong direction) -1.018+05


per strudl


sPr¡nt


(transverse axis) L5284


(long¡tud¡nal axis) 6473


(¡n weak d¡rection) 4.75E+06


(in strong direct¡on) 7.578+08


per strudl
spr¡ng


(transverse ax¡s) 13101


(long¡tudinal axis) 5497


(in weak direction) 4.07E+06


(¡n strong direction) 6.49E+08


per strudl


sPr¡ng
(transv€rse ax¡s) 49f7
(long¡tudinal axis) 4974
(in weak direction) 7.28E+os


(¡n strong direct¡on) -1.42E+06


per strudl
sPrlng


(transverse ax¡s) 7955
(longitud¡nal ax¡s) 7954
(in weak direction) 1.28E+06
(¡n strong direct¡on) -2.01E+06


Stren$h 35+


Pu¡¿r = 22351 k¡ps


Pr- = -81 kiPs


Pbs = 826 kips


Mz = -29845 k-ft
Mx= -1339 k-ft


P¡er 3


-:!@5+
Pa¡t= 17656 kips


Pr"n = 66 kips


P¡-c= 1679 kips


Mz= -63254 k-ft
Mr = 2A92 k-ft


Displffints
Jo¡nt# x(in.)(c) x(¡n.)(s)


50204 0.256 0.255


50205 0.256 0.255


average 0.256 0.255 O%


D¡splacements


Joint# x(¡n.) z(in.)


50304 0.239 0.27


50305 0.239 0.27


average 0.239 O,Z7 -73Yo


Plei 2


{venical d¡rect¡oñ)


(strong direct¡on)


(weak direction)


(¡n weak direction)
(¡n strong d¡rection)


(vertical direct¡on)


(strong direct¡on)


(weak d¡rect¡on)


(in weak direct¡on)
(¡n strong direct¡on)


X


z - +-:::F-l-L-----------l-


x
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9T ¡IB!!! !! pg! J:\18735 lùest River\6.0 TECHNICAL DELIVERABLES\06-8i17244t56 February 20, 2OL3 Page 1L\2C


6f 6rRuÐL /,*l*uY9rg - Scou< CtrecK -lüDY^


Comercial Software Rights legend


Any use, duplj.cation o¡ disclosure of this software by or for the U,S
Goverment shalf be restricted to the telns of a license agreement in
accordance with the clause at DEARS 22'7,'7202-3,


This conputer softwârê is an unpublished work containing valuable
trade secrets owned by the Georgia Tech Research Corporation (GTRC).
No àccess, use, transfer, duplication o¡ disclosure thereof may be
madê except under a license ag¡eemert execùted by GTRC or its
âuthorized representatives and no right, title or intetest thereto
is conveyed or grânted herein, notwithslanding receipt or possession
hereof. Decompilation of the object code is strictly prohibited,


Georgia Tech Research Corporation
Georgia lnstitute of Technology
Atlanta, Georgia 30332 U.S,A.


copyrighr (c) 2009 . GTRC
ALt RIGHTS RESERVED.


# Fri Nov 79 74119t37 201,0


IGTICES/C-NP 2.5.0 MD-NT 2.0, January 1995.
Paop¡ieta¡y to Georgia Tech Research Corporation, U,S.A.


Reading password file Ci\Prog¡an Files\GTstludl\30\passwôrd30.pwd
Cl-i-audfile, Comand AoDIT file FIIE1419,aud has been âctivated.
*4* G ? S T R U D L **1


RELEASE DATE VERSTON COMPLEÎION NO.
April 2009 30.0 5097


A*A+ ACTIVE UNITS . LENGTH WEIGHT ÂNGI,E TEMPERATURE TIME**** ASSUMED TO BE INCH POUND RADÎAN FÀHRENHE]T SECOND


l) > s --------
2i > $ This is the Comon Star¡up Macro; put your company-widê startup comands here.
3) > S You can edit this file from Tools -- Macros. Click "Stâltup" ãnd then "Edit".
4Ì > S --------
5} > CINPUT _


6l >_'J:\18735 West River\6.0 TECHNICAL DELIVERABTES\Fina1 Design\Structures\BRoo163\STRUDL\2010\Scour Check\BR163geom P2P3 Scour1o0.lNP!
71 > *TITLE 'BR 163-BR 163 GEOMETRY e DEAD IOAD SECTION - EIXED plER 2 & 3,
B} > STRUDT 'BR 163' 'BR 163 STRUDL MODET'


GTS?RUDL


¡*** ACTIVE UNITS _ LENGTIi WEIGHT ANGTE TEMPERATURE TIME¡*** ASSUMED TO BE INCH POUND RADIÀN EAHRENHEIT SECOND


OWNED BY AND PROPRIETARY TO THE
GEORGTA TECH RESEARCIT CORPORATION


* RELEASE DATE VERSION COMPLETION NO.
* Àpril 2009 30.0 5097


9l
10)
111
12l,
13ì
741
15)
16Ì
17 Ì
18l
19Ì
20l,
21j


231
24\
251
261
2'71
28l
291


S filenane-GEoM. lNP
5
TYPE SPÀCE ERNE
UNITS Ê'EET KÎPS
s
JOINT COORDINATES
S Southbouncl Supers¡ructure Joints
S pasted from Spreadsheet GEOM.XLS Sheet STRuDl-southsupel
10100 0.00 34 . ?3 -38 , 61 5 A1 (southbound)
10101 20.23 34.6B -38.61 $ Span 1 SB
10102 40.46 34.63 -38.61 $ Spaû 1 SB
10103 60,70 34 . 58 -38 . 61 $ Span 1 SB
10104 B0,93 34.53 -38.61 S Span 1 SB
10105 101 . 16 34 . 48 -38. 61 S Spân 1 SB
L0200 I27,39 34.43 -38.61 $ P1 (southbound).
1020L L40.42 34.39 -38.61 $ Span 2 SB
L0202 759.45 34.34 -38.61 $ Span 2 SB
10203 178. 48 34 .29 -38 . 61 5 Span 2 SB
L0204 1-9'1.5I 34.25 -38.61 S Span 2 SB
10205 216.53 34.20 -38.61 S span 2 sB
1,0206 235.56 34.16 -38.61 S span 2 sB
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GT STRUDL 30 Output - J:\18735 West River\6.0 TECHNICAL DELIVERÀBLES\06-Eif7t44:56 Februa 20 201-_3 Page 2L\2C


301
31Ì
321
33Ì
34Ì
35)
36i
3'7 |
3BI
391
401
411
42t
43i
44t
45l,
46l'
4'7 I
4BÌ
49t
s0)
51Ì
52],
53Ì
s4l
5s Ì
s6]
571
58)
591
601
611
621
63]
641
6s)
66t
6'7l,
68Ì
69Ì
70Ì
'11-l
'721


73Ì
14'J
?5Ì
'7 6l
'7'7 I
78)
i9t
801
B1)
82l
83)
84)
851
B6)
B'71
88)
891
90Ì
91Ì
921
93 Ì
94)
951
96)
91t
98l
99Ì


r.00 Ì
101 Ì
7021
103 l
104 )
10s )
1061
107 Ì
108 )
109Ì
110 l
111 ]
1-l2l
113 )
114 l
115 )
116l
117 l
118 I
119 Ì
1201
7271
722t
123l,
724 t
1251
L26l
t21 |
r2al
t29l


70201
1 0208
10209
1 0300
10301
10302
10303
r,0304
10305
10306
10307
1 030B
10309
10400
10401
70402
10403
10404
104 05
i o406


0401


254-59 34.11
213-62 34.06
292.65 34.A2
311. 68 33.97
332.02 33.93
352 -36 33. BB


3'12.10 33. 84
393.04 33. B5
413.38 33.8s
433.'73 33. 86
454-01 33,87
4't4-41 33.B?
494.'15 33. BB


515.09 33. 89
535. 43 33. 90
555 --t1 33 . B 6
576.11 33.'7 6
596.46 33. 65
616.80 33.55
63?.14 33.4s
65'7 .48 33 . 35
61t.A2 33.25
698 . 16 33.15
?18 .50 33.04
'73'7 .69 32 .9s
'7 56.8'7 32 .86
'116.05 32.11
195-23 32.64
814.42 32.59
833. 60 32.49
452.'74 32.40
87L.9'7 32 .3r
891. 15 32 .12
910. 33 3t .91
930.52 31.65
950.70 31. 39
970-BB 31.13
99r .O't 30. 87
10L7.25 30.6\ -40.42
1031.44 30.35 -40.78
1051 . 62 30.13 -41. 14


Span 4 SB
Spaû 4 SB
Spar 4 SB
Span 4 SB
Span 4 SB
Span 4 SB
Spân 4 SB
Span 4 SB
Span 4 SB
P4 (southbound)


Spaû 2 SB
Span 2 SB
Span 2 SB
P2 {southbound}
Spân 3 SB
Span 3 SB
Span J SB
Span 3 SB
Span 3 SB
Span 3 SB
Spar 3 SB
Span 3 SB
Span 3 SB
P3 (southbound)


Supeastructure Joints
Spreadsheet GEOM.XLS Sheet STRUDI-northsupe¡
3'7.99 33.69 $ A1 {northbound)


408
409
500
501
502
s03
504
505
506


Span 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
Spar 5 SB
Span 5 SB
P5 (sou¡hbound)
Span 6 SB


0507
0508
0509
0600
0 601


70602
10603
10604
10605
10606
10700
s


S Span 6 SB
$ Span 6 SB
$ Span 6 sB
Span 6 SB
Span 6 SB
A2 lsôuthboundl


$ Norththbound
I pasted from
10150 0.00
10151 20.23
L0152 40.46
10153 60.70
10154 80. 93
10155 101.16
70250 727.39
L0257 r40,42
1-0252 L59 .45
10253 178. 4B
10254 t9'7.51
10255 216.53
L0256 235.56
t025'7 254.59
70258 213.62
70259 292.65
10350 311.68
1-O35L 332.02
10352 352. 36
10353 3?2.70
10354 393.04
10355 413.38
10356 433. ?3
10357 454.07
10358 4?4.41
10359 494.75
10450 515.09
10451 535,43
r0452 555.71
10453 576.11
t0454 596.46
10455 616.80
70456 631.14
ro45'1 65't .48
ro45a 6'71.82
10459 698.16
10550 718,50
10551 733. B1
10552 1 49.71
10553 '7 64 . 42
10554 1't9.12
10555 795.02
10556 810.33
10557 825.63
10558 840.94
10559 856.24
10650 871.54
10651 891.28
L0652 97r.02
10653 930.?6
106s4 950. 50
10655 910.24
10656 989. 97
10150 1009.11,


3'7.42 33.69
37. 65 33.69
3'1 . 49 33 .69
3't .32 33.69


31 .76 33. 69
36.99 33. 69
36.83 33.69
36. 6B 33 . 69
36.s2 33.69
36.3't 33 . 69
36.21 33 . 69
36.06 33. 69
35 - 90 33.69
35.1 4 33. 69
35.59 33. 69
35. 43 33. 69
35 -26 33.72
35-12 33,75
34 .99 33.78
34 .A'7 33.81
34.'7 4 33. B4
34-67 33.87
34 . 48 33.90
34.36 33.93
34 .23 33.96
34 . 10 33.99
33. 9? 34 .63
33. B4 35.2'1
33.'72 35. 91
33.60 36.54
33 . 48 37. 18
33. 36 3't .82
33.24 38.46
33 - 12 39.10
33. 00 39 .7 4


32 .49 40. 38
32.81- 40.'79
32 -'t3 4L.21-
32.66 41.63
32.58 42.05
32.5L 42.4't
32 .43 42 .A9
32.36 43.31
32.24 43 .t3
32 -21 44 . 15
32.13 44.5'7
32.48 45 .16
32.44 45.-16
31.97 46.35
31 . 91 46.95
31. 85 4t .54
31 - B0 4B .14


31 .75 48. 73


NB
NB
NB
NB
Span 1 NB
P1 (northbound)


S spar
$ spar
S span
$ span


Span 2 NB
Span 2 NB
Span 2 NB
Spân 2 NB
Span 2 NB
Span 2 NB
Span 2 NB
Span 2 NB
Span 2 NB
P2 (northbound)
Span 3 NB
Span 3 NB
Span 3 NB
Span 3 NB
Span 3 NB
Span 3 NB
Spân 3 NB
Span 3 NB
Span 3 NB
P3 (northbound)
Span 4 NB
Spai 4 NB
Span 4 NB
Span 4 NB
Span 4 ñB
Spân 4 NB
Span 4 NB
Span 4 NB
Span 4 NB
P4 (northbound)
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
Span 5 NB
P5 (northbound)
Spaû 6 NB
Span 6 NB
Span 6 NB
Span 6 NB
Span 6 NB
Span 6 NB


S A2 (northbound)
$
$ Southbound Bearing Level Rigid Link Joirts
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130 Ì
131 Ì
7321
133 )
134 l
13s )
136)
137 )
138)
13 9I
1401
141 Ì
7 421
143)
744 |
14sÌ
1-461
1-4'7 i
148 l
r49t
150 ì
151 I
t52l
153 Ì
154 Ì
155 Ì
156Ì
15? ]
1sB l
159 ]
160l
161 Ì
t62l
r63 )
L64l
r"6s l
7661
1-6'7 |
168 l
1-691
170]
171 Ì
1'7 2I
173 )
L'7 4l
175l
11 6l
l'7'7 |
178I
L'7 9l
180 )
181 l
7A2l
183 l
184)
18s)
186)
187 )
].BB}
189Ì
1.90 )
1911
7921
193 Ì
\941
195Ì
196 Ì
L9'7 |
198 l
199 )
2OOI
2O1-l
2021
2031
204 t
2051
2061
20'7 |
208\
209\
2tol
21tl
2t2j
2t3l
21- 4l
2t5t
2\61
27'1 I
2tBl
2r9l
2201
22rl
2221
2231
224\
2251
2261
22'7 |
22Al
2291


2',7.26
28.93
21 .70
2A .73
26.92
2'7.21.
25 -95
26 .75
24.43
25.30


-53. 4B


-13.06
-53.48
-13.06
-53.48
-13.06
-53. 4 B


-13.06
-53.48-53.48 ç
-13.06 S


'1o700 1057.62 23.L9 -4L.L4 SUP


S pasted f.om spreadsheet
70100 0.00 2'7.18 -38


GEOM,XLS Sheet STRUDL-rigidlinks
61 SUPPORT


P1 N Bearing
P1 C Bearing
P2 N Bearing
P2 C Bearing
P3 N Bearing
P3 C Bearing
P4 N Bearing
P4 C Beariûg
P5 N Bearing
P5 C Bearing


PORT
$
$ Northbound Bearing level Rìgid Link Joints
$ pasted from Spreâdsheet GEOM.XLS Sheet STRUDL-Iigidliaks
70150 0.00 31 ,04 33 . 69 SUPPORT
10251 L21,39 24.93 '1.19 $ Pl C Bearing
10252 J,2L.39 30.47 43.55 $ Pl S Bearing
70351 311. 6B 28 . 13 '7 .L9 $ P2 C Bearing
70352 3).7.64 28.91 43.55 S P2 S Beâring
70451 515.09 21 .21 1 ,1-9 $ P3 C Bea¡irq
'70452 5I5.09 2'1,39 44.4A $ P3 S Bearing
?0551 718 .50 26,15 1 ,I9 S P4 C Bearing
70552 718.50 25.93 49,13 I P4 S Beâring
70651 BBB.71 25.3A 1.'75 S P5 C Bearing
10652 461.7'1 25.14 53.94 I P5 S Bearing
?0?50 1009.71 24.8I 4A.13 SUPPORT
s
$ Substructure Joints
$


1420\ 121.39-10202 127-39
?0301 311.68
70302 311. 68
70401 515.09
10402 575.09
?0501 718. s0
70502 718. s0
7060L 91'7.26
'10602 494.42


20412 '7 18.50
20413 ?18.50
20474 178,50
20415 ?18.50
20501 928. 0B
20502 926.69
20503 924.20
20504 92L.9a
20505 91'7.26
20506 912.55
20507 970.34


S Southbound
$ pasted from
20101 121.39
20102 L2t.39
20703 12I.39
24704 727.39
20105 121.39
20L06 1-2L.39
2010'7 I2L.39
20t0a \2L.39
20109 I2t.39
201-70 127.39
201!1- L2r.39
20112 1-2L.39
20713 12t-.39
20774 721.39
20rr5 721.39
20241 311-.68
20202 31-t.68
20203 31,1.64
20204 31r.6A
20205 311. 68
20206 311.64
2020't 3LI.68
20208 3t1.68
20209 3tr.6B
2021-0 37r.64
2021L 31L.64
202t2 31-1.68
20213 311.68
202t4 3r7.68
20215 377 .69
20301 515 .09
20302 5L5.09
20303 s1s.09
20304 515. 09
20305 515.09
20306 515.09
20307 s1s.09
20308 515.09
20309 515.09
20310 515.09
20311 515.09
203t2 5r5,09
20313 s15.09
20314 515. 09
20315 515.09
20401 718.50
20402 118.50
20403 718. 50
20404 718.50
20405 ?18.50
20406 718.s0
20401 ',778.50
20408 r18.50
20409 t18.50
20410 718-s0
20411 ?18.50


Pler Cap Joints
Spreadsheet GEOM,XLS


23 .37 -1 6 .91
23.3L -13.69
23.31- -61 .'78
23 .31 -63.58
23 -37 -53.4B
23.37 -43.3'1
23.31 -39.17
23 .31 -38. 61
23 .31 -33.2'7
23.31 -29.99
24 .94 -26 . 44
24.94 -23.76
24 .9B -l'7 .26
24.98 -13.06
24 -94 -2.95
23.75 -1 6.91
23.r5 -13.69
23.15 -6'1.'19
23.15 -63.58
23.1s -53.48
23 .15 -43.31
23.1-5 -39.18
23.t5 -38.61
23 .1-5 -33.2'7
23. 1s -29 .99
24 .rB -26.45
24.1-B -23.16
24.L8 -1'1 .26
24 -rB -13.06
24.78 -2.95
22 .9'7 -1 6 . 9't


22 . 9't - 6'7 .'7 9
22 .91 -63. 58
22 .9t -s3. 48
22.9'7 -43.3-/
22-9'7 -39.18
22 -91 -38. 61
22.91 -33.21
22.9'7 -29.99
23 .26 -26.45
23.26 -23.16
23.26 -1't .26
23 .26 -13.06
23.26 -2.95
22.00 -'7 6.97
22 .OO -'73 ,69
22.00 -61 .79
22.00 -63. 58
22.00 -53. 4B
22 -OO -43.3'7
22.40 -39.18
22.40 -38. 61
22.00 -33.2'Ì
22.OO -29.99
22 .79 -26.45
22 .L9 -23.16
22.L9 -11.26
22 -19 -13. 06
22 .L9 -2 -9s
20.87 -'16.6-/
20 .87 -'73 .69
20 .a] -68. 34
20.41 -63. s8
20 .8'7 -53 . 4 8
20 .81 -4 3. 37
20 .81 -38. 63


STRUDL-piercapShee t
sPl


{.{\


N
N
N
N
N


N
N
N


N
N


C
C
c
c


cap
cap
cap
câp
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
çPlccap


cap
cap
cap
cap
câp
cap
cap
cap
cap
cap
cap
cap
cap
cap
SP2ccap


cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
$P3ccap


cap
câp
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
$P4CCap


cap
cap
Câp
cap
cap
cap
cap


P2N
P2N
P2N
P2N
P2N
P2N
P2N
P2N
P2N
P2N
P2C
P2C
P2C
P2C


P3N
P3N
P3N
P3 N


P3N
P3N
P3N
P3N
P3N
P3N
P3C
P3C
P3C
P3C


P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4


P5
P5
P5
P5
P5
P5
P5
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23Ol
231j
2321
2331
2341
2351
2361
231 |
2381
2391
240\
24Ll
2421
2431
244 |
245],
2461
24't I
248\
2491
2501
25Ll
2521
2531
2541
255t
2561
25'7 |
258)
2591
260j
26tl
2621
263j
2641
265l,
2661
26'7 |
2681
269\
2't0|
2't LI
2'72 j
2'131
214 t
2'7 5t
2'7 6l
21't I
2'181
27 9l
2 B0l
281l
2821
2831
284l
285l
2B6t
241 I
28B i
2B9l
2901
29\l
292\
293l'
2941
295j
2961
29'71
29Bj
2991
300 l
301 )
3021
303 l
304 )
305 l
306 l
30? Ì
308 Ì
309 l
310 l
311 )
3121
313 ì
314 Ì
31s l
316 )
317 l
318 Ì
319 Ì
320 )
32Ll


3231
32Al
3251
3261
32'î |
32Bl
3291


20508 910.33
20509 907.84
20510 906. 4 6
205rr 904.52
205L2 903.73
20513 900. 63
20514 894.42
20515 893.70
s
S Northbound
S pasted fron
2075I r2L.39
20752 727,39
20153 121.39
201-54 r27.39
201-55 L2L.39
20L56 12L.39
20151 I2L.39
20rsa 721 -39
20159 121.39
20L60 72r.39
20J_6L 1-2L.39
20L62 12L.39
20763 L2L.39
20764 727.39
20257 371.68
20252 3L7.68
20253 3L1-.68
20254 3L1-.64
202s5 311.68
20256 37r.6A
2025't 311-.68
20258 3t1-.68
20259 3t1.68
2026ô 3L7.6A
20261 3r7.68
20262 3L!.68
20263 311.68
20264 31-1- .6A
20351 515.09
20352 515.09
20353 515.09
20354 515.09
20355 515.09
20356 s1s.09
2035? 515. O9
2035B 515.09
20359 515.09
20360 51s.09
20361 515.09
20362 515.09
20363 515.09
20364 515.09
2036s sl5.09
20366 s15.09
2045I '7t8.50
20452 7L8.50
20453 718. s0
24454 1r4.50
20455 718 .50
20456 ?18.50
20451 -t\8,50
20458 718.50
20459 114.50
20460 '71_8.50


20467 11A.50
20462 't18.s0
20463 11-8.50
20464 '718.50
204 65 718. 50
20466 1r4.50
2046'7 1L4.50
20468 718.50
20551 890. 95
20552 888.71
20553 486.22
20554 B84. B3
20555 BB2. B7
20556 881.49
20557 418.99
20558 B'77.26
20559 873. 04
2056D 817-54
20561 868. 90
20562 86'7.1'7
2u563 864.'7-l
20564 861.11
20565 851.4'1
20566 855.36
20561 A52.A6
20568 851-.4-t
s
$ Pier Column
I pasted from
30115 121.39
30114 121.39
30113 121.39
30712 t2r.39
30111 121.39
30725 L2L.39


20.8't -38.61 S P5
20.8'7 -33.27 S P5
20.8't -30. 30 $ P5
27.35 -26.L4 S P5
2r.35 -23.16 S P5
2r.35 -17.81 $ P5
21.35 -13.06 $ P5
21.35 -2.95


Pier Cap Joints


N Cap
N Cap
N Cap
C Cap
C Cap
C Cap
C Cap


s P5 C Cap


Sp¡eâdsheet GEOM.XLS Sheet STRUDI-pie¡cap
24,94 2,95 $ P1 C Cap
24.9A 1.I9 $ P1 C Cap


P1 C


P1 S


Pl S


24.9A 13.10
24 .98 16.38
26.52 19.9'1
26.52 23.25
26.52 29.L5
26.52 33.40
26 -52 33. 69
26.52 43.s5
26.52 s3.70
26.52 51.94
26.52 63. 85
26.52 6'7.L2
24.18 2.95
24.78 1 .t9
24 .LB 13. 10
24.L8 16.38
24.95 L9.9'7
24.95 23.25
24.95 29.75
24 .95 33.40
24 .95 33. 69
24.95 43.55
24 .9s 53 . l0
24.95 51 .94
24 .95 63. 85
24.95 6'7.12
23.26 2.95
23.26 1 .79
23.26 13.10
23.26 16.38
23.44 19.9'7
23.4 4 23 .25


cap
cap
cap
cap
cap
cap
câp
cap
cap
cap
cap
cap


cap
cap
cap
cap
cap
cap
cap
cap
câp
cap
cap
cap


cap
cap
cap
cap
cap
cap
cap
câp
cap
cap
cap
cap
cap
cap


câp
câp


P2C
P2C
P2S
P2S
P2S
P2S


P2S
P2S
P2S
P2S
P2S
cap
cap


c
C


c
C


P1
P1
P1
P1
P1
P1
P1
P1


23.
23.
23.
23-
23.
23.
23.
23.
23.
23.
22.
22.
22.
22.


21 .98
21.98
21-.98
2t.98
27 .98
2r .94
2L.94
2r.98
27.94
21 .94
21.98


29.75
33. 69
33.86
44 .48
4't .18
55.12
65 .27


't2.31,
75.59
2.95


13. 10
16. 38


30.46
3't .69
40.38
44 .90
49 -73
52.t4
59.09
66. 05
70,3t-
't 6 .22
?9.50


20 .28
23 .25
28 .60
32.32
41-.3'7
44.5'7
50 .25
53.94
59. L0
66.94
14.16
19 .29
a4 .64
8?.61


$ P3 S


cap
P4C
P4C
P4
P4
P4


P4
P4
P4
P4
P4
P4
P4
P4
P4
P4


cap
cap
cap
cap
cap
câp
cap
cap
cap
cap
cap
cap
Câp
cap
cap
cap


sP2
sP2


sP3
sP3


sP4C
sP4C


s P5 C
$P5C


c
c
s


s
s
S


s
S


S


2L .98
2t.98 23 .25
21.98 29 .L5


21.35 2.95
21-35 1.15
27 .35 13. 10
27.35 16.0?


cap


21.
2L-
21,
2r,
2L.
21.
27.
2L.


L.
L.
t,
l
i.
l.


cap
P5C
P5 C
P5S
P5 S


P5S
P5S
P5S
P5S
P5S
P5S


P5S
P5S
P5 S


P5 S


P5 S


cap
cap
cap
câp
cap
cap
cap
cèp
cap
cap
cap
cap
cap
cap
câp
cap


Joints
Spreadsheet


20. 35
15.59
10. 83
6 .0't
1.31
20. 35


GEOM.XLS
-61 .'t8
-61 .'78
-6',7.'78


- 6't .'t I
- 61 .18


-39.L'7


Sheet STRUDL-piercol
Pierl-C1-Top
P7-Cr-3/4
P1.-CL-r/2


PI-Ct-t/4
P1-C1-Bol


P1-C2-Top
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330 l
331 l
3321
333 )
334 )
335 )
336Ì
33? l
338 Ì
339 )
340 )
3411
3421
343I
344]
345]
346t
341 |
3481
349t
3s0 I
351Ì
3521
353 l
354 Ì
35s I
356)
357 Ì
3s8 Ì
3s9Ì
3 60I
361 Ì
3621
363 ì
3641
365 l
366)
367 I
368 ì
369 l
370 l
3'7Ll
3'7 21
373l
37 4I
375 )
376 I
3'7'7 |
378 )
31 9l
380 )
381 )
382)
383 )
384 Ì
385 ]
386)
387 ì
388 l
389 l
390 l
391 l
3921
393)
394l
39s l
396 Ì
391 i
398 Ì
399)
400 )
401 l
4021
403)
4041
405 l
406t
40'1'
408 Ì
409Ì
410 Ì
411 Ì
4121
413 Ì
4L4l
41s )
4761
4l'7 |
418 Ì
4191
4201
42rl
4221
423)
4241
4251
426j
421 |
428 I
4291


30162
30


L2L .39
121- .39
121-.39
727.39
727 -39
L2L .39
12r.39
721.39
72t.39
r2r.39
12r.39
L2L.39
121.39
121 .39
r21 .39
r2r.39
121.39
't-2L .39
L21 .39
121.39
72t.39
72I.39
L2r .39
12L.39
311,. 68
311.68
311.68
311.68
311.68
311. 68
311.68
311.68
311.68
311.68
311.68
311.68
311.68
311.68
311.68
311.68
311. 6B
311.68
311.68
311.68
311.68
311.68
311.68
311- 68
311.68
311.68
311.68
311.68
311.68
311.68
515. 09
515.09
s15.09
515.09
515.09
515.09
515. 09
515. 09
515.09
515. 0 9
515.09
s15.09
51s.09
515.09
515. 09
s15.09
515.09
515.09
515.09
515.09
515.09
515-09
515. 0 9
515.09
515.09
s15.09
51s.09
515. 09
515.09
515.09
515.09
515.09
515.09
51s.09
51s . 09
71B.50
718 . 50


301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301


24
23
22
21-


35
34
33
32
31
45
44


15.59 -39.17
10.83 -39. t'7
6.0'/ -39. t't
1 . 31 -39. 17
22.03 -r1 .26
16.85 -L'7.26
11.67 -1"1 ,26
6.49 -L't .26
1.31 -11 .26
22.03 '/ .79
16.85 '7.79
11-67 '7.1-9
6.49 't ,L9
1.31 1 ,I9
23.56 29.75
18.00 29.t5
t2.44 29.15
6.88 29.L5
1.31 29. 15
23.56 5'1 .94
18.00 51 .94
t2.44 51.94
6. BB 5'7 .94
1.31 5'7.94
20.19 -6'7 .'79
76.10 -6'7 .'19
13.21 -6-t .'t9
9.'72 -6'1 -19
6 .23 - 6'7 .19
20.19 -39. 18
\6.10 -39. 18
13 .2r -39. 1B
9 .'72 -39. 18
6.23 -39.18
21.23 -L'7 .26
tl - 48 -t? .26
13.73 -I't.26
9. 98 -11 -26
6.23 -r1.26
21.23 7.19
71.48 1.L9
13.73 't.19
9. 98 't .19
6.23 -1.r9
22.00 29.15
18.06 29 .15
1-4.72 29.L5
10. 18 29 .75
6.23 29. 15
22.O0 5'7.94
18.06 57 .94
14.r2 5'1 .94
10.18 5't,94
6 .23 5'1 .9 4


20 .02 -6't .'7 9
r6.5-t -67,'79
L3.L2 -6"t .'79
9.68 -61 .19
6.23 -61.'19
20.02 -39.18
16-51 -39.18
13 .72 -39. 1 B


9.68 -39.18
6.23 -39. 18
20.31 -L'7 ,26
16.19 -1'7 .26
L3,2'l -I1.26
9.'75 -L't.26
6-23 ^t'7.26
20.37 '7 .L9
L6.'79 1.79
13 .2'7 1 .1.9
9.15 '7.I9
6.23 1 .19
20 .49 29 .t5
16.92 29 .t5
13.36 29 .r5
9.80 29.L5
6.23 29. L5
20.49 47 .'78
16.92 4'1.1A
13. 36 4"t .'78
9.80 4'7,'78
6 .23 41 .'t B


20 .49 66 . 47
16.92 66,4r
13 .36 66.4J.
9. B0 66.41
6.23 66.4r
19.05 -67.',tg
14.6t -67 ,'79
10.18 -6't.19
5.75 -6'1 ."19
1.31 -6'7 .'79
19.05 -39.18
14.61- -39.18
10.18 -39.r.8
s .7s -39. 18
1 . 31 -39. 18
L9.24 -7't.26


P7-C2-3/4
PI-C2-I/2


PL-C2-1/4
P1-C2-Bor


P1-C3-Top
P1-C3-3/4
Pr-c3-L/2


P7-C3-7/4
P1-C3-Bot


S P1-C4-Top
s Pr-e4-3/4
s P7-C4-I/2


P|-C4-t/4
P1-C4-Bot


$P1-C5-Top
sPL-C5-3/4
$PL-C5-1/2


PI_C5-I/4
Pl-c5-Bot


$P1-C6-Top
sP1-C6-3/4
çPr-c6-7/2


PL-C6-L/4
P1-C6-Bot
Pier2-C1-Top
P2-C1--3/4
P2-Ct-7/2


P2-Cr-7/4
P2-C1-Bot


55
54
53
52
51
65


$
$


5
$


30
30


302
302
302
342
302
30225
30224
30223
30222
3022L
30235
30234
30233
30232
3023L
3024 5
30244
30243
30242
30241
30255
30254
302s3
30252
3025L
30265
30264
34263
34262
3026L
30315
30314
30313
3031-2
30311
30325
30324
30323
30322
30321-
30335
30334
3033 3
30332
30331
3034s
30344
3034 3
30342
30341
30 355
3035 4


30353
303 52
303s1
30365
30364
30363
30362
30361
30375
303't 4


30373
34372
30371
30415
30474
30413
30412
3041 1
30425
30424
30423
30422
3042r
304 35


Pier
P3-
P3-


P2-
P2-
P2-


P2
P2


P2-
P2-
P2-


P2
P2


sP2
$P2
çP2


P2
P2


s
$
s
s


C2 - Top
c2 - 3/4
c2 - 1/2
- c2 - 7/4
-C2-Bot
C3 - Top
c3 - 3/4
c3 - 1-/2
- c3 - 1/4
-C3-Bot
-C4-Top
-c4-3/4
-c4-t/2


-c4-7/4
-C4-Bot
P2-C5-Top
P2-C5-3/4
P2-C5-I/2
P2-C5-1/4


C5 - Bot
P2-C6-rop
P2-C6-3/4
P2-C6-L/2
p2-c6-1/4


C6 - Bot
3-c1-Top
cI - 3/4
c7 - 7/2
- cI - 1/4
-C1-Bot
C2 - lop
c2 - 3/4
c2 - 1/2
- c2 - 7/4
-C2-Bot
C3 - Top
c3 - 3/4
c3 - 7/2
- c3 - r/4
-c3-Bot


P2


P2


P3
P3


P3-
P3-
P3-


P3
P3


P3-
P3-
P3-


P3
P3


S P3-C4-Top
ç P3-C4-3/4
ç P3-C4-7/2


P3-C4-1/4
P3-C4-Bot


9P3-C5-Top
$P3-C5-3/4
sP3-C5-7/2


P3-C5-1,/4
P3-C5-Bot


$P3-c6-rop
sP3-C6-3/4
sP3-C6-1/2


P3-c6-1/4
P3-C6-Bot


S P3 - c7- Top
s P3 - C'7 - 3/4
ç P3 - C'7 - 1/2


P3 - C"l - 7/4
P3-C7-Bot
Pier4-C1-Top
P4 - C1 - 3/4
P4 - Cl - 1/2


P4 - CL - 1./4
P4-C1-Bot


18. 50
18. s0
18.50
18. 50
18.50
18.50
18. 50
18. 50
i8. 50


P4 - C2 -
P4 - C2 -
P4-C2-


P4 - C2
P4 - C2


P4-C3-


Top
3/4
7/2
- r/4
- Bot
Top
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430 )
431 l
4321
433 I
434l,
435 l
4361
43'11
438 l
439Ì
440j
44tl
4421
443)
4441
4451
446 I
441 |
448 |
449l,
450 Ì
4 51)
4521
453)
4541
4ssl
456Ì
45'7 |
4s8 Ì
4591
460)
461)
4621
4631
464t
465)
4661
46't I
468I
4691
4701
4'7Ll
472)
413j
4'7 4l
41 5l
4',7 6l
4't1j
4'7Al
4'7 9l
480]
481 ì
4A2l
483Ì
484 Ì
485 l
48 61
4At I
4BB}
489)
490)
49rl
4921
4931
4941
495)
4961
49'7 |
498 )
4991
500 Ì
501 l
5021
s03 Ì
504 )
50s ]
5061
5071
508 ]
509 Ì
510 Ì
511 )
5721
513 Ì
514 Ì
515l
516l
517 l
51B )
519 )
5201
521)
5221
5231
5241


5261
52'7 |
52Al
5291


30434
304 33
30432
304 31
30445
304 44
30443
30442
30441
30455
30454
30453
30452
30451
304 65
30464
30463
30462
304 61
30415
304'7 4
3041 3
3041 2
304'17
3051-5
3051,4
3051 3
30512
30511
30525
30524
30523
30522
30521
30535
30534
30533
30532
30531
30545
30544
30543
30s42
30s41
30555
30554
30ss 3
30552
3055 1


30565
30564
30s63
30562
30561
30575
3051 4


30s73
30512
305? 1


$


P4-


718 .50 14 -'16
718.50 10.28
718. 50 5.'79
718 . 50 1. 31
718 . 50 19 -24
?18.50 14.16
718.50 10.28
?18. 50 5. 79
718. 50 1.31
718. 50 79 -02
718.50 14.59
718.50 10.17
718. 50 5 .'7 4


718.50 1 .31
718. 50 19.02
718.50 14.59
718.50 10.17
718.50 5.'74
118.50 1.31
11B.50 19.02
l1B.50 14.59
718.50 10.17
718 . 50 5,1 4


718.50 1 . 31
924.20 t'7 .92
924.20 15.00
924.20 12 -08
924.20 9.76
924.20 6.23
910.34 t'7.92
910.34 15.00
910.34 12 -08
910.34 9.16
910.34 6.23
900.63 18.40
900. 63 15. 36
900 . 63 72 .32
900. 63 9.2't
900.63 6.23
BBB.71 18.40
BBB.71 15.36
888 .71 1-2.32
888.71 9.21
BBB . ?1 6.23
B?8. 99 14.23
878. 99 L5 .23
878. 99 72 .23
8?8. 99 9 .23
B7B. 99 6.23
86'7 .1'7 L8.23
861 .77 75.23
a61.11 72.23
86'7 .r7 9.23
867.11 6.23
855.36 18.23
855.36 15.23
855. 36 L2.23
855.3 6 9.23
855.36 6.23


-r1.26 ç
-r'7 .26 ç


-L'7.26 $
-L'7 .26 S


't -19
'1 .r9
-1.1-9


't.L9 S-t.19 5
29 -15
29.15
29 .L5


29.15 S


29.15 $
49.13
49.13


49.'73 $
49.'73 S


70.31
70. 31
70. 31


70.31 S


70.31 $
-68.34 $
-68. 34 $
-68.34 $


-68 .34 $
-68 .34 $


-38. 63 $


-38. 63 S


-38.63 S


-38. 63 S


-38. 63 S


-17 .81 S


-1?. B1 5
-17.81 $


-1?.81 $
-11.B1 $


1-15
't .15'/.15 


S'1.'75 S


28 .60
28 .60
28.60


2A.60 $
28 .60 S


53.94
53 .94
53. 94


53. 94 S


53. 94 S


19.29


"7 9 .29
'79.29 S


19.29 s


c3 - 3/4
c3 - t/2
- c3 - 7/4


-C4-Top
-c4-3/4
-c4-t/2


-c4-L/4
-C4-Bot
P4-C5-Top
?4 - C5 - 3/4
P4 - C5 - r/2


c5 - 1/4
C5 - Bot
P4-C6-Top
P4-C6-3/4
P4-C6-t/2


c6 - 1/4
c6 - Bot
P4-C7-Top
P4 - C-î - 3/4
P4 - C'7 - L/2


c'7 - L/4
C7 - Bot
5-Cl-Top
cr - 3/4
c1 - t/2
- cr - L/4
-Cl-Bot


c2 - 3/4
c2 - r/2
- c2 - L/4
-C2-Bot
C3 - Top
c3 - 3/4
c3 - 1./2
- c3 - L/4


-C4-Top
-c4-3/4
-c4-!/2


-c4-t/4
-C4-Bot
P5-C5-Top
P5-C5-3/4
P5-C5-L/2


c5 - 1/4
C5 - Bot
P5-C6-Top
P5-C6-3/4
P5-C6-\/2


c6 - r/4
C6 - Bot
P5-C7-?op
P5 - C'7 - 3/4
P5-C't-7/2


c't - r/4
C7 - Bot


P4 -
P4 -


P4
P4


$P4
$P4
$P4


P4
P4


P4 -
P4 -


P4-
P4 -
Pie r
P5-
P5-


P5
P5


P5-
P5-
P5-


P5
P5


P5-
P5-
P5 -


P5
P5


$P5
$Ps
$P5


P5
P5


$
$
I


P5-
P5-


s
$


$
P5-
P5-


s
s
$


P5-
P5-


S Pier PÌinlh Joints
$ pasted from SpreadsheeL
40201 311.6B -1.15
40202 311..64 -1.15
40203 311.68 -1.15
40204 37r.64 -1.15
40205 311.68 -1.15
40206 311. 6B -1 . 1s
40207 311.68 -1.15
40208 311.68 -1.15
40301 515. 09 *1 . 15
40302 515.09 -1.15
40303 515_fJg -1,15
40304 s15.09 -1.15
40305 515.09 -1 . 15
40306 515.09 -1 . 15
40301 515.09 -1 - ls
40308 s1s.09 -1 .15
40309 515.09 -1.15
$


GEOM.XLS Sheet STRUDL-pierPÌinth
-'76,9'7SPier2PÌinth
-61.19 i P2 Plinth
-39.18 $ P2 Plinth
-L'7.26 S P2 P1i¡th'7.19 $ P2 Ptinth
29.15 S P2 Plinth
5'1.94 S P2 Pllrth
6'7.12 S P2 PÌinth
-16.915Pìer3PÌinth
-61.19 ç P3 Pfinth
-39.18 S P3 Plinth
-1'7.26 S P3 Plinth
1.19 S P3 Plinlh
29.15 $ P3 Plinth
4'l.'18 S P3 Plinth
66.4I S P3 Plinth
75.59 $ P3 Plinth


$ Pier Footing Joinls
$ pasted from Spreadsheet GEOM.XLS Sheet STRUDT-pie.fool
50101 121.39 -1.15 -'75.'79 S Pier 1 Footing
5A102 1,21.39 -1.15 -67.78 $ P1 Footing
50103 121 .39 -1. 15 -39. 17 $ Pl Footing
50104 121.39 -1.15 -1'7.26 5 P1 Footing
50105 121.39 -1.15 -1.79 S P1 Footins
50106 121.39 -1. 15 29 .75 $ P1 Footlng
50L01 127.39 -1.15 5'l,94 S Pl Footing
50108 121,39 -1.15 65.94 S P1 Footing
50201 311.68 -10.99 -7A.25 S Pier 2 Eootins
50202 317.6A -70.99 -61.19 $ P2 Footing
50203 311.68 -10,99 -39.18 S P2 Footinq
50204 311.68 -IA,99 -L'7 .26 S P2 Footing
50205 311. 68 -10. 99 7 . 19 $ P2 Footing
50206 311.68 -10.99 29.15 $ P2 Footing
50207 311.68 -10,99 57.94 $ P2 Footing
50208 311 , 6B -10 . 99 68. 40 S P2 Eooting
50301 515.09 -1O.99 -16.'17 $ Pier 3 Eooting
50302 515.09 -L0.99 -61.19 I P3 Footing
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s 30I
5311
5321
533 )
534 )
535 l
536 Ì
537 )
538 Ì
539 Ì
540)
5411
5421
543)
5441
5451
54 6I
547 |
s4B Ì
549Ì
550 Ì
5s1Ì
5521
553 )
5s4 )
ss5 l
556Ì
557 )
558 l
559 l
s60l
561 )
5621
563 )
564 t
565 )
5661
561 |
568 Ì
s 69l
570l
571 )
5't 2l
573 Ì
5'/ 4l
5?5l
5'7 6l
517 I
578 )
5?9Ì
s8o Ì
581 Ì
582 Ì
583Ì
sB4 l
sBsl
586)
587 ì
588 )
589 )
590Ì
5911
5921
593 l
594 Ì
595 Ì
s96 l
597 I
598 )


599 Ì
600 )
601 )
6021
603 )
6041
605 )
606)
607 )
608 Ì
609 l
610l
611 l
6t2l
613 )
67 4l
615 l
616 )
617 Ì


50303 515.09 -10.99 -39.18 S P3 Footing
50304 515.09 -74.99 -I'7 .26 $ P3 Footing
50305 515. 09 -10, 99 7. 19 S P3 Footing
50306 515.09 -10,99 29.15 $ P3 Footing
50307 515.09 -1O,99 4-1.'7A S P3 Eooting
50308 515.09 -10.99 66,41 $ P3 Footinq
50309 515.09 -10. 99 75.33 $ P3 Footing
50401 718.50 -1,15 -16.98 S Pier 4 Footing
50402 118.50 -1,15 -6'7.'79 ç P4 Íooting


UNITS KIPS FEET RADIANS


50403 ?18.50 -1. l5 -39. tB 5 P4 Fooling
50404 718.50 -1.15 -1"1 .26 5 P4 Footi¡q
50405 ?18.50 -1.15 '1.19 $ P4 Footinq
50406 718,50 -1.15 29,15 S P4 Footinq
50407 ?18.50 -1.15 49,'13 S P4 Footing
50408 718.50 -1.15 70.31 $ P4 Footing
50409 718.50 -1.15 19.51 $ P4 Footing
50501 921.01 3.11 -'14.37 S Pìer 5 Footing
50502 924.20 3.11 -68.34 S P5 Footing
50503 910,34 3.7'1 -38 . 63 S P5 Footing
50504 900. 63 3 .'7'7 -1? ,81 S P5 Footing
50505 888.71 3.'7'7 '7.'75 $ P5 FooLinq
50506 878.99 3.'77 2A.60 $ P5 Footing
50507 867.17 3.17 53.94 $ P5 Footiûg
50508 855.36 3.'l'1 19.29 S P5 Eooting
50509 852.55 3 .1'l 85.31 S P5 Footing
$
S Footinq Rigid Link Joints
$ pasted from Spreadsheet GEOM,XtS Sheet STRUDL-rigid.Iinks
80101 121 . 39 -3. 61 -67 , 78 $ Pie¡ 1 Botton
80102 721.39 -3.61 -39.17 S P1 Bot Footing
80103 121.39 -3.61 -71.26 5 P1 Bot Footing
80104 121 . 39 -3. 61 '1 ,79 5 P1 Bot Footing
80105 121,39 -3.61 29,15 $ P1 Bot Footing
80106 121. 39 -3. 61 5'7 .94 S P1 Bot Eootinç
80201 311.68 -73.45 -61.19 $ Pier 2 Bottom - Pile Support
80202 3LI.68 -13.45 -39.18 $ P2 Bot Eootlng - Pile support
80203 311.68 -1-3,45 -L'7.26 $ P2 Bot Pooting - Pile support
80204 311.68 -13.45 7.19 S P2 Bot Footing - Pife Support
80205 311.68 -13.45 29.15 S P2 Bot Eooting - Pile Suppo¡t
80206 311.68 -13.45 51.94 S P2 Bot Foo¡i¡g - PìÌe Support
80251 311.68 -8,53 -61.'19 ç Pier 2 Top
80252 311.68 -8.53 -39.18 5 P2 ?op Footing
80253 311. 6B -8. 53 -17 ,26 S P2 Top Footing
80254 311.68 -8.53 '7,79 $ P2 Top Footing
80255 311.68 -8.53 29.15 $ P2 Top Eooting
80256 311.68 -8.53 5'1.94 $ P2 Top rooting
80301 515.09 -L3,45 -6'7.'79 S Pier 3 Bottom
80302 515. 09 -13 . 45 -39. 18 $ P3 Bot Footing
80303 515.09 -73.45 -L1.26 S P3 Bot Footing
80304 515,09 -73.45 '1.19 $ P3 Bot Footing
B0305 515.09 -13.45 29.15 S P3 Bot Footing
80306 515.09 -13 .45 47 .'78 $ P3 Bot Eooting
80307 515.09 -L3.45 66.41 S P3 Bot Footing
80351 515,09 -8.53 -61,19 S Pier 3 Top
80352 515.09 -8.53 -39- 18 $ P3 Top Fooling
80353 515.09 -8.53 -I'1,26 I P3 Top Footing
80354 515.09 -8,53 '7,1-9 $ P3 Top Footing
80355 515.09 -8,53 29,15 S P3 Top Footiûg
80356 515. 09 -8. 53 4'l .18 $ P3 Top Footing
80351 515.09 -8.53 66.4)- S P3 Top Footing
80401 ?18.50 -3. 61 -61 .'19 S Pier 4 Bottom
80402 718.50 -3.61 -39.18 $ P4 Bot Footing
80403 718.50 -3. 61 -l'7 .26 S P4 Bot Eooting
80404 718 .50 -3. 61 1 ,79 S P4 Bot Footiûg
80405 718.50 -3,61 29.15 $ P4 Bot Footins
80406 71B .50 -3, 61 49 ,73 $ P4 Bot rooting
80407 718.50 -3.61 10.31 S P4 Bot Footing
40501 924.20 1.31 -68.34 S Pier 5 Bottom - PiÌe Support
80502 910.34 1.31 -38.63 $ P5 Bot Footing - Pile Support
80503 900,63 1.31 -11.81 S P5 Bot Footing - Pile support
80504 888-71 1.31 1.'75 S P5 Bot Footing - Pile Support
80505 878-99 1.31 2A.60 S P5 Bot Eooting - PiIe Support
80506 867.17 1.31 53.94 S P5 Bot Footing - Pile Support
80507 855.36 1.31 '19,29 S P5 Bot Eooting - Pile Support
s
$ Support Join¿s and Boundary Condiliors


> STATUS STJPPORT JOTNTS 80101 TO 80106 80201 TO 80206 80301 TO 80307 - \
> 80401 TO 80407 BO5O1 TO 80507 S Pile Supports l
>S I


Define Merìbers


Superstructure


Southbound
span 1


GEN 5 MÐM tD 10101 FROM 10100 rNC 1 TO 10101


/----------------- MEMBER TNCTDENCES -----------------/


MEMBER INCIDENCES


10101 10100 10101
t0102 10101 10102
10103 10102 10103
10104 10103 10104
10105 10104 10105


618} > MEM INC
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6191 > 10106 10105 10200
62û1.>$span2
6211 >. GEN 9 ¡,lEM rD 1û20L FROM 10200 tNC 1 Tô 1.0201


/----------------- ¡4EMBEB TNCTDENCES -----------------/
INCIDEITCÊS


10201 102.00
]0202 102ô1
10203 14202
!ø204 102û3
1û¿05 10204
7Q206. 10205
L020] 10206
10208 14201
10209 10208


MEIi,IBCR


10301
!.0302
10303
10304
10305
103û6
10307
10308
10309


INCIDENCES


10300 10301
10301 10302
10302 10303
10303 1Q.304
10304 10305
1û305 10306
10306 1030?
10307 1û308
10308 10309


10400 10401
10401 ß4A2
L0402 r.0do3
10403 10404
10404 10405
10405 10¿05
r,0406 1040?
ro4o'7 10408
104û8 1040q


10500 10501
10501 ldsû2
10s02 10503
10503 105û4
10504 1û505
10505 X0506
10506 10507
L0507 1050€
10508 L0509


10600 10601
1050.1 10602
L0602 10603
10603 10604
10604 10605
10605 10606


10¿01
10202
74203
79204
102i15
L02A6
to20'7
1.0208
10209


622Ì > ¡,'EM rNC
6231 > 10210 10209 1030u
624]>$gpaq3
62.51 > EEN 9 MEM ID r.03Q1 ERôli 10300 rNC 1 TO 10301


/----------------- ¡¿EMSER rNcrDENeEs - ---- -- --- ------- |


626Ì > tiEù1 lNC
62?Ì > 10310 10309 10400
6281>Sspan4.
6291 > GEN 9 MEM rD 10401 [ROr4 10400 rNC 1 TO 1040]-


l-----------------


¡'ÊMBSR INC,IDENCES


6301
631Ì
632t
6331


> MEI{ INC
> 10410 1.0409 10500
>9spõn5
> GEÑ g W ID 1O5O1 FãÔM'1OsOO IilC 1 TT' ]O5OI


/ ..--.--- --.--------- MEMBER TNCTDE!.ICE5 ----------------- /


MEMBÊR INCIDENCTS


10401
r0402
10403
10404
10405
10406
10407
10408
10409


10501
10502
10s03
1050¡
ro s05
10506
10507
10508
1.0509


MEMBER


1o 601
L0602
10603
1060{
10605
1060 6


638l > r,rÉM rr{c


63{} > MEM rNC.
6351 > 10510 10509 10600
6361 > 9 gpan.6
637Ì > GEN 6 MEM rD 10601 FROM 10600 IñC 1 TO 10601


MEMBER INeIDEIICES -'---------------./


INCIDENEES


639Ì > 10607 10606 10700
6i0Ì > S Superslrúcture to Beariûg Flgl.d links
6'l1t > MEM INC
6421 > 10100 10100 70100 '9 ss Tô A1 Brg
6431 > 80201 10200 7O?û1 $ P1 SB To N câÞ B¡E
6441 > 80202 16200 102A2 $ Pl SB to e Cap B¡g
6451 > 80203 ?0201 1O2AZ $ Þ1 N To C Bearing :t¿rut
6461 > 80301- 10300 ?û3.01 $ P2 SB T.o N Cap Brg
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6471 > 803q2 10300 ?.0.302 S P2 SB Tq q Õâp Frs
648Ì > 803.0.3 70301 ?0302 S P? N To c Beari.ng st¡ut
649Ì > 80401 10400 'iO401 $ P3 SB To N CaÉ Brq
650) > 80402 lO4O0 10402 S P3 SB To C Cáp Brg
651.1 > 80403 ?0401 1O4O2 $ P3 N To C Bearing Strut.
6521 > 80.501 1050q ?0501 $ Þ4 SB ro N eap BÌ9.
653.1 > 80502 1O50t ?0502 I P4 sB ro c cêÞ B¡g
654r) > 80503 7t501 1õ502 S P4 N 1o c Bearing SLrut
6s5l > 8Û601 10600 70601 $ P5 sB ro N eâp Brg
6561. > .&0602 1060-0 ?0602 I p5 sB re c cêp Brs
657) > 90603 70601 796Õ2 $ P5 N rÕ c Beari¡g Strut
654Ì > 1û?00 1O]ûO 70?OO S sB TÕ A2 B{g
6s9) > S
6601 > ç ño¡thbouqd
661'>SSpaÂ1
662) > GEN 5 UEM rD 10151 FROì.4 10150 lNC 1 rO l-0151


/----------------- MEI,ÍBEA TNCTDENCES -----------------)


MSMBER


10151
10152
1.0153
101"54.
1û155


INCIDENCES


10150 10151
10151 10152
LO752 101s3
t 0¡.53 101.54
10154 10155


6631 > MEM rNC
664] > 101.56 10155 182.50
665]>Sspan2
66,1t) > GEN 9 MEM rD 1025.1 ERóM 10250 rNC r- fô 1û251


/----------------- ¡4EMBû.R rNClÞnñeES -----------------/
ME!.JBER


10?51
74252
'10253
LA2b4
10?55
10256
7ø25't
10259
10259


66?} > MÊ¡{ INC
6681 > 10260 10259 1035û
669Ì>9span3
.6?0Ì > qEN 9 MEM rD L0351 FRAM 10350 rNC 1 ro 103s1


/ ---- ----- -------- MEMBER lNcrDENcEs ----------------- /
MEMBER TNCTDENCES


10351
10352
10353
10354
r-0355
r.0356
103s7
10358
10359


T.IEMBEB


10451
1 0452
10453
10454
10455
104s6
1045?
10458
10459


67511 > ¡rBi,t INC


INCfDENCES


10250 10251
1t2å1 10252
70252 10253
L0253 tA254
LO254 L0251
10255 LO?56
10236 702s1
7025? 10258
10â59 1q2.59


10350 10351
10351 10352
103s2 1d353
1035.3ì 1035d
10354 10355
LO3s5 10356
10356 10357
10357 10358
10358 10359


INCIDENCES


1.0450 1û4s1
10451 16452
tþ4r2 10453
1û453 1.0454
10454 X0455
10455 10456
10456 10457
10{57 LO45B
1t458 10459


TNCI ÞENC8S


10550 1û551
10.591 r05s2
10552 10553
l_0553 10554
1û554 10555
1Ô555 10556
10556 1055?


6?1} > MEM INC
672t > LA36O 1q359 10450
673Ì > $ span.4
6741 > GEN 9 UEM rD 10451 FRO!4 10450 rNC 1 T0 10451.


/ - --- --- - --- - - ---- MËt BER TNCTDENCES - - - - - - - - -'- - - - - - - - /


676Ì > 10460 104á9 1p550
6771>$Span5
6?8! > GEN 9 MEM lD 10551 FROM 10550 rNC 1 fO 10551


/' -- - - - - - - - - - - ---- MEÞIB.ER rncrD.e¡tcEs -----'-*'--------l
MEMBER


10551
10552
10553
1055{
10555
10556
1055?
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679} > MEM INC
680' > 10560 10559 10650
681Ì>$span6
682ì > cEN 6 r.,rEM rD 10651 FROM 10650 rNe 1 TO 10651


683 l
684 l
685 )
686l
687 )
6881
689)
690 l
691 l
6921
693 Ì
6941
6951 >
696) >
6971 >
6981 >
699) >
700l >
701Ì >
'7021 >
7031 >
7041 >
7051 >
7061 >
't07| >
7081 >
709l >
7t0l >


10558
10559


1 0651
10652
10653
10654
10655
10656


MEMBER


20101
20102
20103
201.04
20LOs
20106
2070'7
20108
20\os


MEMBER INCIDENCES


1055? 10558
1055A 10559


10650 10651
10651 10652
10652 10653
10653 10654
10654 10655
t-0655 10651i


fNC I DENCES


20101 20102
20102 20703
20103 20704
20104 20105
2010s 20L06
20106 2010't
20!o't 20108
20108 20109
20109 28410


20L51-
20r52
201 53


201"52
20153
20t54


INCIDENCES


MEMBER rNcrDENcEs ----------------- /


MEM lNC
10657 10656 10'750
$ superstructure to Bearlng Rigid tinks
MEM INC
10150 10150 ?0150 S NB To A1 B¡g
80251 10250 10251 $ Pl NB To C Cap Brg
80252 10250 '70252 $ Pl NB To s cap Brg
80253 ?025L '10252 S Pl C To S Bearing Strut
80351 10350 70351 S P2 NB To c ca¡) Brs
80352 10350 70352 $ P2 NB To S cãÞ Brg
80353 '70351 10352 S P2 C To S Bearing Strut
80451 10450 ?0451 $
80452 10.45Ò '7A452 S
B0453 70451 70452
80551 10550 70551
80552 10550 ?0552
80553. ?0551 10552
80651 10650 70651
80652 10650 '70652
80653 70651 't0652


P3 NB fo C Cap Brg
P3 NB To S Câp Brg
P3 C To S Bearirg SL¡uL
P4 NB To C Cap Brq
P4 NB To S Cap Bxg
P4 C To S Bearing Strut
P5 NB îo C Cap B¡g
P5 NB To S Câp Brg
P5 C To S Bearing Strut


10?50 10?50 70750 $ NB ro A2 Brg
I
$ substluctu¡ë
5
I Pier Cap Beans
$
S PIER 1
GEN 9 MEM ID 20101 FROM 20L01 INc 1 TO 20102 S Pier 1 N câp


7111 > GEN 4 MEM ID 20111 FROM 20111 INC a TO 2jal2 $ Pier 1 C Cap


/----------------- MEMBER TNCTDENCES -----------------/


MEMBER


201Lr
201r2
2011-3
20LL4


INcIDENCES


20LLL 201L2
20L12 20113
20113 20114
20L14 20175


712) > ¡{EM rNC
?r3) > 20115 20115 20151 $ Pier I c cap
?14) > GEN 3 MEM ID 20151 FRoM 20151 lNC 1 ?o 20152 S Piêr 1 c cap


/----------------- MEMBER INCIDENCES -----------------/


MEMBER INCIDENCES


20151
20152
20153


7151 > GEN 9 MEM ID 20155 FROM 20155 INC I TO 20156 5 Pie¡ 1 S Câp


/----------------- MEMBER


UEMBER


20155
20t56
20751
20158
20159
20160
20767
2û162
2A163


20155
20156
2015'1
20158
20159
20160
20767
20L62
20163


20J.56
2ûr5'l
20158
20L59
201,60
201-6r
20t62
20163
20r64
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7161 > $ Bearinq To Cap Rlgid Li¡ks
?171 > MEM INC
?181 > 70201 20105 ?0201 I P1 sB N Brg Tô N Câp
7191. > 14202 207L4 '792A2 ç P1 SB'C B¡g To C Cap
12Ol > 7025L ZAL52 7025L I P1 NB. C B¡E Tô C CaÞ
'72J,1 >'10252 2ùL6O "lO2\2 $ P1 NB S Brg to' S Cap
7221 > ç
7231>$PIER2
?24) > cEN 9 MEM ID 20201 FRoM 20?01 INC 1.'rþ 2O2q2 $ Pier 2 N Cêp


1 --- -------------- MET4BER TNCTDENCCS ------ ------- - --- /


MEMIER


2o20L
20212.
20203
2A204
20245-
24246
2o201
2o2AA
2420:9


TNCÌDSNCE,q


'72.51 > cEN 4 MaM. lD 2q211 FFoM 20211 INc L 1ø 2O2I2 5 Þier i2 c cap


/----------------'- MEMBER TNCTDENCES ----------------- /


INCIDEÑCES


20251 20252
20252 20253
26253 2:0254


20207
202ù2
2020.3
20204
'20205
2A2A6
20207
2020!
24209


20202
20203
2A204
202i5
202A6
2020'7
20208
.20209
24210


20255 20.256
20256 2025'I
2025'7 20258
2A2sè 2û259
20259 2A260
2A260 20261"
2A261 24262
20262 20263
20263 20.264


20301
203t2
20303
20304
20305
20306
20301
20308
203f}9.


20302
20303
20304
20305
20306
20307
2û30_8
2Ò309
20310


MEMBER


2g2Lr
2A212
2A2L3
2421,4


MEMBER


2025L
20252
2425:3


INC.IDENCES


20277 :2A212
202L2 2027s
?Õ213 2Õ214
2A274 2ö215


726} > MEM INC
'12'1) > 2O2I5 2O2I5 20257 $ Píer 2 c cap
7281 > cEN 3 ME¡{ rD ?0251 FRÒM 20251 rNC 1, TO 20252 $ Pier 2 e. Cap


1 ------------- ---- MEI,ÍBBB INCiÞENCES --- -- - --- -- - --- -- /


?291 > GEN I MEM ID ?0255 EROÌ4 2A2s5 lNC 1 To 2q2¡6 $ pier 2 S Cap


MBI'BER INCIDENCES -----------------,1


I.{EMBBR TNCTDENCES


?30ì
?3r_ l
7321
7331
734.Ì
735 I
7 361


2025s
20256
2û25:l
.20258
2A259
2t26A
2026L
2A262
28263


2û301
2A342
20303
703ô4
20305
20306
20307
,20308
2î3t9


$ Bêa¡lng To cap ÊiEid rinks
¡4EM IÑC
70301 20205 70301 S P2 sB N Brg To N Cap
7ßOZ ?A214 ?0302 S P2 .sB C B¡s Ta C CãB
?0351 20252'70351 $ P2 NB C Brq To C Cap
70352 20260 10352 ç Þ2 NB 3 Brs To S Cap
5


?371>9PIEB3
73Bl > GEN 9 MEM ID 20301 .EROM 20301 rNC 1 TO 2030? S Pier 3 N Cêp


/--"-----"------ S{BMBER INCIDENCES -----------------l


MEMBER TNCIDENCES


?391 > GEN 4 MEM ID 20311 FROM 20311 rNc 1 îO 20.312 $ Pier 3 C Cap


/----------------- ME¡{EER INCTDSNCES -----------------/
MEMBJ'R


20311
2AlL2
201L3
203LA


74Ol > MeM rNC


TNCTDENCES


20311 20312
20372 20313
20313 2A314
203L4 20315
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?411 > 20315 20315 2035L S Pier 3 c cap
7421 > GEN 3 MBM ID 20351 FROM 20351 INC 1 TO 20352 S Pier 3 C Cap


/----------------- MEMBER TNCTDENCES -----------------/


MEMBER INCIDENCES


20351 20351 20352
20352 20352 20353
20353 ?0353 20.354


7431 > GEN 11 ¡4EM lD 20355 FROM 20355 tñC 1 TO 20356 $ pier 3 S Cap


/----------------- l{Et4BER TNCTDENCES -----------------/


'7 441
?45Ì
't 461
'747t
'74A'
'7 491
150 Ì
751 Ì


MEMBER


20355
?o356
20351
203s8
20359
20360
20361
20362
20363
20364
20365


MEMBER


20407
20402
20403
20404
20405
20406
20401
20408
20409


I Bearing To Cap Rigid Links
MEM INC
?0401 20305 '70401 I P3 sB N Brg To N cap
10402 2t31.4'70402 ç P3 sB C Brg To c câp
70451 2Õ352 10451. $ P3 NB C Brg To C Cap
'10452 20360 ?0452 $ P3 NB S Br9 To S Cap
ç
$ PIER 4
GEN 9 MEM lD 20401 FROM 20401 INC 1 lO 20402 S pier 4 N Cèp


]NCIDENCES


20355 20356
20356 20357
20351 20358
20358 20359
20359 20360
20364 20361-
2036J. 20362
20362 20363
20363 20364
20364 2036s
20365 20366


TNClDENCTS


2040t 20402
20402 20403
20403 20444
20404 24405
20405 244Õ6
20406 20407
2040't 20408
20404 20409
20409 20410


't521 >


/----------------- MEI'{BER INCIDENCES -----------------/


?531 > GEN 4 MEM ID 20411 FROM 20411 ÌNC 7 rO 2041,2 $ piêr 4 C Cap


/ ----------------- MEMBER rñcIDENcEs ----------------- /


MEMBER


20411
20412
20473
20 474


INCIDENCES


20477 20412
20472 20413
2041,3 2041,4
204J.4 20415


INCIDENCES


20457 20452
20452 20453
20453 20454


20455 20456
20456 20457
20457 20458
20454 20459
20459 20460
20460 20461.
20461, 20462
20462 20463
20463 20464
20464 20465
20465 20466
20466 2046'7
2Ô46] 2046A


?54} > MEM INC
755Ì > 2O4r5 24415 2Q451 $ Pier 4 C Cap
?56Ì > GEN 3 MEM lD 20451, FROM 20451 INC L TA 20452 $ Pler 4 C Cap


MEMBER INCIDENCES ------_-_.-_-___-,/


MEMBER


2045L
20452
20453


?57) > GEN 13 MEM ID 20455 FROM 20455 INc J,'rA 20456 S pier 4 s Câp


/----------------- MEMBER TNCTDENCES -----------------/


MEMBER INCTDENCES


20 455
20456
2045'7
20458
20.459
20460
20461
2A462
20463
20464
24465
20466
20467


75Bl > MEt4 rNC
7591 > 70501 20405 10501 S P4 SB N Brg To N Cap
16Ôl > ?0502 2A4L4 1O5O2 $ P4 sB c Brq To c cap
?611 > 70551 20452?0551 S P4 NB C Brq 1o C Cap
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'1621 > 7ç552 2A4.62 19552 $ P4 l¡B s Brg fo s cap
?63Ì > S


?6.41 >SPrER5
765} ¡ GEN I MEM rD .2.0501 FROI{ ?0Þ01 tNC 1 TO 2ÞsO2 I Þi€r 5 Ñ Cap


| ----------------- MEMBEE Iì¡TCIDENCES -----------------/
MEI,IBER INCIDENCES


7661 t GEñ 4 MEM ID ?0511 f'RûÞ¡ 20511 Il¡C 1 TÕ 20512 ç. Piêr 5 c Cap


/-'--.------------- ¡{EMBER lNGroENcEs -----------------/


20501
20502
20903
2Ì0504
20505
20506
2A5t',7
2050€
20509


MEMBEB


20555
20556
20557
2055e
¿0559
20560
20s61
20562
205 3
2'0564
20565
20t66
to56i


?o501
?050?
10503
20504
20505
20,506
20507
¿0508
20509


20511
20512
2051,3
205r,4


2055.5
20556
20551
20558
20559
20560
20561
20562
20563
20564
20565
20566
2Õ561


30111
30112
3011,3
30114


30121
30r22
30123
30124


30.131
30112
3t1.33
3d134


3014 L
3ø142


205A2
20503
2Ô5û4
?0505
205A6
205î?
20s0t
205:09
20510


!4EI'4BER


20511
zo5\2
20513
20514


7671 > MEM lNC


I¡ICI DE¡ICE S


768Ì > 20€15 205n5 20551 I P1êr 5 e caÞ
769] > GEN 3 MEM ID 20551 FRol¡l 20551 rlìc 1 To 2.0552 I Piel 5 c eap


1 ----------------- ¡4EMBEÎ IñcIDENcEs -----'----'--!--- I


MEMBER


eo551
29552
20553


INCIDENCES


205r2
20513
20514
20515


205å2
205t5.3
2055{


2455L
?assz
20553


7701 > GÈN 13 MEt4 ÍD ?0555 [Rót4 205.55 tNC 1 TO 2Û556 S Pier 5 S Cap


/.-------------'--- ¡48¡dBËR XNCTDENCES ----------------- I


lNClDEIECEs.


't711
't72t
1131
'114t
'1'151
't'7 6)
111 |
't181
7791
780 Ì


2Q556
2ø55'7
205s8
20559
20560
20561
24562
20563
20564
¿05ì6å
20566
2t56'7
20568


3t112
30113
30114
30115


301.22
30123
3t]24
30125


3.Ar32
30133
30134
3013s


3QL42
3014 3


MEM INE
?0601 2O5O5 70601 S P5 SB N Brg To N càp
1Ô5o2 2A5r4 70602 S P5 SB C Blg To q. Cap
7.0651 20552 ?0:651 3 ¡5 ñB c Ers 1o c cÊp
?0652 205'6? ?0652 I F5 .NB S BrE ro Ê cap
$
$ Rier Colu¡ns
$
ç Pier 1 qô1U0ns
CEN 4 MEM ID 3011.I FROM 30111 INC 1 TO 30112


MEI¡4EER


30111
3.o112
30113
30114


INCIDENCES


?B1} > REPEAT 5 TI¡{ES ID I¡¡C 10 FROM TNC 10 To INC 1O


I}IClDENCES


/ -------------:--- MEMBER rNc'I DdNcEs -----------'-----.1
MEM.*ER


30121
30722
30123
301124


:or3r
30r32
30133
3ó134


30141
30142
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782t
?831
184'
?85)
7861
787 l
788 l
749 l
790 Ì
79Ll
792|


30143
3!'144


30 151
30152
30r53
30 154


30161
30162
30163
30164


}'EMAEE


34221
3A222
3i223
30224


30231
30732
30?33
3ù234


3024L
30242
30243
30244


3025I
30252
30?53
30254


30267
10262
30263
30.264


s Pier 1 col1e 10 Cap Rigld tiûks
I'EM INC


30143 30144
.30144 30145


30151 3û152
30152 30153
30153 30154
30154 30.15s


30161 3û16¿
30162 30163
30163 3.016{
3A!64 3016s


3022L
34222
30223
30224


30?31
3Õ232
30233
30234


3Q241,
3Ct242'
34243
302.44


30251
30.252
30253
30254.


30261
30262
30263
30764


30115 30115 20103
3û1.25 30125 20107
30135 30135 2û113
30145 30145 20152
30155 30155 2015?
30165 30165 20162
$
I Þier 2 Cplms
6EN 4 MEM ID 30211


I ---- ------------- ÌiTEMBER ÛiCT.DENCES - -- - -- -- ----.----- /


ltrcM¡lcEs


30211 3û2L2
302L2 3021å
30213 30214
3A214 30215


P1 ô1 Tó Cãp
P1 C2 ?o Câp
Fl C3 TÕ Ca¡)
Þ1 c4 Ta,cep
Pl C5 Ta Cåþ
Pl- e6 Tõ eap


EROM 30211 rNC 1 rO 30212


üEMAAR


3O2LL
30212
30213
3821-4


t. '793Ì > .REPEAT 5 rIMEs rD rNC LO FROM rNC 10 TO lNC 10


MBì4ÊER r¡¡CrD6¡ICE9 --'--------------./


TNCI]DENÕÊS


30222
3û223
30224
3022 5


30232
30233
30234
30235


3.9242
30243
30244
3.0245


3025e
30253
3û254
30255


30262
3A263
3ø264
30265


l94l > I Pièt 2 Co'lu¡im 1ò Cap Rigid Links
'7951 > MEM rñC
7961 > 30215 30215 20.å93 I p2 c1 ro Cap
797) > xa225 30.22, .2O.20't S P2 C2 ro cap
79Bl > 30235 30235 20213 S P2 c3 To câp
't9.9, > 30245 34245 20252 â P2 e{ To Cap
800) > 30255 3O2sS 20251 I P2 Cs To Cap
BO1) > 30265 30265 20262 S P2 C6 ro cap
a02Ì > s
8031 > S Piér 3 Co].u¡í¡s
804} > GEN 4 MEM rD 30311 EROM 30311 rNC 1 TO 30312


/----------------- MEMBER INCTDENCES -----------------/


ME¡-IBER


303r1
30LJ,2
30313
30314


TNCIDENCES


3q311 30312
303L2 30313
3û313 30314
30314 303r.5


INCIDENÇES


30321 30322
36322 30:23
30323 30324
30324 30325


310331 34332
30332 30333
30333 30334


{ 8ì05} > RÃFEAT 6 TLMES ID INC 10 flROM INC 10 To INC 10


MEMBER TNCTDENCÊS -----------------l


ME¡1BER


3032L
10322
30323
3Ò3.2A


30331
30332
30333
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806 ]
80? )
808 )
809 )
810)
B1-11
812 l
813 l
814 Ì
815 )
816 l
817 )


8r-9 )
8201
B?1 )
8221
823t
8241
'8251


8261
82'11
828 l
829 l
830 l


MEMBER


30411
30A12
304t 3
304r4


30334


30341
30342
30343
30344


30351
30352
30353
30354


30361,
30362
30363
30364


30371
30312
30373
30374


¡4ÉMÉER


3042L
30422
30423
30424


30431
30432
30433
30434


3044L
30442
30443
3Õ444


304 51
30452
30453
30454


304 61
30462
30463
304.6.4


304?1
3ô4'72
30473
304'7 4


MEMBEB


30511
30512
30513


30334 30335


30341. 30342
30342 30343
30343 3034 4


30344 30345


3035L
30352
30353
30354


30361
30362
30363
30364


30352
30353
30354
30355


30362
30363
30364
3 0365


30371 303'72
303'72 303?3
30373 303?4
30374 303?5


I Pie¡ 3 colum To cap Rigid tiûks
MEM INC
30315 30315 20303 S P3 c1 To cåp
303?5 30325 20307 S P3 c2 To cap
30335 30335 20313 ç P3 C3 To Cap
30345 30345 20352 $ P3 c4 To cap
30355 30355 2035? $ P3 c5 To cap
30365 30365 20361 I P3 c6 To cap
30375 30375 20364 $ P3 c7 To Cap
s
5 Pier 4 CoJums
GEN 4 MEM rD 30411 FROM 30411 lNC 1 TO 30412


/----------------- MEMBER TNCTDENCES -----------------/


> REPEAT 6 ÎIMES ID INC 10 FROM INC 10 TO TNE 10


S Pier 5 Co.Lmns
GEN 4 MEM ID 30511


rNCIÞENCÉS


30411 3t472
344\2 30413
30413 30414
304L4 30415


INCIDENCES


30421 30422
30422 30423
30423 30424
30424 30425


30431 30432
30432 30433
30433 30434
30434 30435


30441 30442
30442 30443
30443 30444
30444 30445


30451 30452
30452 30453
30453 30454
30454 30455


30461 30462
30462 30463
30463 30464
30464 30465


304't1- 30412
30412 304't3
30¿73 304't4
304'7 4 30475


INCIDENCES


30511 30512
30512 30513
30513 30514


EROM 30511 TNC 1 TO 3.0512


I Pier 4 coÌumt To cap Rigid Links
MEI'î INC
30415 30415 20403
30425 30425 2040't
30435 3043s 20413
30445 3A445 20452
30455 30455 2045?
30465 30465 20462
304'75 305't5 20466
I


P4 C1 To Cap
P4 C2 Tìl Cap
P4 c3 To Cap
P4 c4 To Cap
P4 C5 To Cap
P4 C6 To Cap
F4 C7 To Cap
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30514 305r4 305X5


831} > REPEÃÎ 6 TIì.,IÉS ID IÑC 10 FROM INE 1O TO INC 10


l----------------- ME!4BER rNcrDENcEs -----------------/


¡4EMB¿R


3A52L
3A5'22
30523
30524


30531
30532
30533
3q534


30551
305s2
30553
30554


30561
30562
30s 63
:oso¿


INEXDENCS'5


3q541 30541
30542 30542
f,o543 30s43
3054{ 3A544


3052L
3t522
30523
30524


30531
30532
30533
30534


30551
30552
30553
30554


30561
30562
30563
30564


34522
305.?3
30524
30525


30532
30533
30534
30s35


30542
30543.
30s44
30545


305s2
30s53
30554
30555


30562
305 63
¡ose¡
30565


30572
305? 3
30574
3t575


832ì
s3.3)
834 I
435]
B36l
83?Ì
s38 Ì
839 l
8401
841 l
8421
8.43l
844ì
845l
816J


84?Ì
848 Ì
849l
estl
8511
852Ì
853)
8541
855)
856'
857 Ì
858]
B59l
8601
861 )
Bø2l.
8 631
I 641


40.202
40203
40204
4AzAs
40206
44207
40208


> $ Piêr 5 coumn To eap Rigid tink€
> ¡'EM INC


30571 3û571
3A512 305?2
305?3 305?3
30574 305.?{


30515 305Is 20503
30525 3û525 2.0507
3053.s 3û535 20513
305.45 30545 20552
30s55 305ss 20s5?
305,65 30565 20562
30575 3f)575 2ô-q66


P5 c1 To câp
P5 C2 To cap
P5 C3 To cap
P5 C4 To Cap
P5 C5 Tq qap
P5 C6 To CaF
P5 e7 To cap


Pier Pli¡th Me.nþer6


Pier t
Bean Ménb,er


cEN ? ME¡{ ID 40201 FROM 40201 tNC 1 TO 40202


INCIDENCES


'5 Coì.u{a l.te¡lberq
MEM lNC


P2 C1 PL1ùrh - B1l2
P2 C1 Plinth - T1,/2
P2 C2 Plinth - B1l2
P2 C2 PlirLh - T1l2
P2 c3 Pl.lnth - B1l2
P2 e.3 Plinth - T1l2
P2 c4 Plinth - 81,/2
P2 c4 Þlinth - r1l?
P2 c5 ÞlintÌr - BL,/z
P2 C5 Plinth - T1l2
Ê2 c6 Pltnth - B1/2
P2 c6 Pli.nLh - T1l2


>$
>$Piêr3
> $ Bea4 ¡4êínt)ê¡
> GEñ I ¡48¡{ rD 40301 FROM 4û301 INC 1 rÒ 40302


/----------------' MEMBER TNCTDEì{CES -----------------/


MEMBER INCIDENCIS


4A20r 4020L
40292 4A2A.2
40203 40203
4OZO4 4Õ2Ol
40zas 40205
40206 40?06
4t20.1 4n2ñ7


40271 88251 40202
402t2 40202 3ø2!1
40221 80252 40203
10222 4Q2ú 3A22r
4Q23J- 50253 402Q4
4t232 4û244 30.2]L


> 40241 8û254. 40205
> 4a242 4b2os 3oz4i
> 402s1 80255 40206
> ¿o25? 40206 30251
> 4426T Aþ256 40201
> 4A262 4020'7 3026L


4q30.1
40302
40303
40304
40305
40306
4ø30'7
4 û308


40301 4Q342
40302 40303
40303 40304.
40304 40305
40305 4û3Ò6
40306 403.0?
403.07 40308
40304 4f)-3{}9


8651>9Colunn¡¡enbers
866} > }{EM lNC
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B67I > 40311 80351 40302
868) > 40312 40302 30311
8691 > 4A327 00352 40303
8'7Ot > 40322 40303 30321
871) > 40331 80353 40304
B'721 > 40332 40304 30331
873Ì > 40341 80354 40305
874\ > 40342 40305 30341
8?5Ì > 40351 80355 40306
a16l > 40352 40306 303s1
B'7'71 > 40361- 80356 40307
B'7Bl > 44362 40307 30361
879) > 40371 8035? 40308
880) > 40372 40308 303?1
881) > 5


P3 Cl Pl.inth - B1/2
P3 C1 PLinth - T1l2
P3 C2 Plinth - B1l2
P3 C2 Pl.inth - T1l2
P3 C3 Plinth - B1l2
P3 C3 Plinth - T1l2
P3 C4 Plinth - B1l2
P3 C4 Plinth - T1l2
P3 C5 Plinth - B1l2
P3 C5 PÌinth - T1l2
P3 C6 Plinth - B1l2
P3 C6 Plinth - T1l2
P3 C7 Plinth - B1l2
P3 C7 P1inth - T1l2


rSBB2I > S Pier Footing Menbe
B83Ì > $
BB4Ì > S Pier 1


885)>$BeamMenber
886Ì > GEN 7 MEM rD 50101 FROM 50101 rNC 1 TO 50102


/----------------- MEMBER TNCtDENCES -----------------/


BB7Ì>$columnMembers
BBB} > MEM INC


P1 C1 Footing - B1l2
P1 C1 Footlng - T1l2
P1 C2 Eooting - B1l2
P7 C2 Foo|.i^g - T1/2
P1 C3 Footing - B1l2
P1 C3 Footinq - T1l2
P1 C4 Footing - B1l2
Pl C4 EooLiûg - 11,/2
P1 C5 Footing - B1/2
Pl C5 Footing - T1l2
P1 C6 Footinq - B1l2
P1 C6 Footing - T1l2


901) > S


902)>$Pier2
9031>SBeamMenber
904) > GËN I MEM rD 50201 FROM 50201 rNC 1 TO 50202


MEMBER INCTDENCES -----------------l


50101
50 102
50103
50104
50105
5010 6
50107


889Ì > 50111 80101 50102
890Ì > s0112 50102 30111
891) > 5012r 80102 50103
a92I > 50722 s0103 30121
893) > 50131 80103 50104
8941 > 50132 50104 30131
895) > 50141 80104 50105
896) > 50142 50105 30r-41
897) > 50151 80105 50106
B98Ì > 50152 50106 30151
899Ì > 50161 80106 50107
900Ì > 50162 50107 30161


50102
50103
50104
50105
501 06
501 0?
501 0B


lNClDENCES


5020J- 50202
50202 50203
50203 50204
50204 50205
50205 50206
50206 5020'7
s020? 5020a


MEMBER


50 101
50 102
50103
50104
50105
50106
50107


MEMBER


50201
50202
50203
50204
50205
50206
5020-l


TNClDENCES


905 ì
906)
901 l
908 l
909Ì
910 )
911 )
9L2l
913 )
914 )
915 )
9t6l
917 Ì
918 )
919)
920)
92rl


S Column Mêmbers
MEM INC
5ô211 â0201 5020?
502L2 50202 80257
50221 80202 50203
50222 50203 80252
50231 80203 50204
50232 50204 80253
50241 40204 50205
54242 50245 40254
5A251 80205 50206
50252 50206 AO255
50261 80206 5020't
50262 5020'7 80256


P2 C1 Footing - B1l2
P2 C1 Eooting - T1l2
P2 C2 Eooting - B1/2
P2 C2 Eootinq - 'lI/2
P2 C3 Footiog - B1l2
P2 C3 Footiîg - "t1/2
P2 C4 Footiîg - B7/2
P2 C4 FooLinq - 17/2
P2 C5 FooLinq - BL/2
P2 C5 îooLiûg - 11,/2
P2 C6 rooLing - B1-/2
P2 C6 FooLíng - T7/2


s
S Pier 3
$ Beam Menìber
GEN B MEM ID 50301 TROM 50301 INC 1 TO 50302


MEMBER rNcrDENcEs -----------------l


INCIDENCES


50301 50302
50302 50303
50303 50304
50304 50305
s0305 50306
50306 50307
50307 50308
50308 50309


9231>çcolumnMembers
924) > MEM tNC
925) > 50311 80301 50302 $ P3 C1 Footing - B1l2
9261 > 5O3I2 50302 80351 $ P3 C1 Footing - T1l2


I.,'EMBER


5030 1


50302
50303
50304
50305
50306
50307
50:l o I
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921 |
92et
9291
930 l
931 Ì
9321
9331
934l .>


9351 >
936.1 >
93'1t >
938) >
9391 >
9401 >
941Ì >
9421 >


943 Ì
9441
945 l
9461
94't t
948 l
9S9l
9501
9s1 l
9s2l
953 l
954 l
955 l
956Ì
957 |
95€ Ì
959,
960 )
s61 l
962!


9'7Lj
9'12't
973 l
91 4î
9?5.1
9'76t


978 ]
979t
980.1
9e1 I
9AZl
983 ]
984 I
98s I
98 6l
987 )
988 )
989 l
990 l
991 Ì
9921
993 l
994 Ì
995 l
996]
997 l
998 1


50321 80302 50303 I p3 C2 toatí1q - B!/2
503?2 503Q3 80352 I P3 C2 FdeLítq - 'lLlz
50331 80303 50304 I P3 c3 Footiûg - B1/2
50332 50304 80353 S P3 C3 Footinq - 11/2
50341 80304 50305 S P3 c4. Foot.ing - Bll2
50342. 50305 80354 $ P3 C4 ¡ootj-nq - T1l?


s
I Pier 4
S Been Memhrer
GEN 8 WM ID 50401 FROM 50401 INC 1 TO 50402


/----------------- MEMÉÐR TNCIDEÑCES -----------------/
ME¡ITBER INCTDENCES


50401 50401 50402
50402 50402 50403
50403 50403 50404
5:0404 50404 50405
50405 50405 50406
50406 50406 50{0?
Þ040? 50407 5040€
50408 50408 50409


50351 80305 50306 $ P3 C5 r'oôtlng - B1/2
50352 50306 80355 -9 P3 c5 Foolíng - T1,/2
50361 80306 5030'7 S P3 C6 Footing - B1l2
50362 50307 80356 $ P3 c6 Eootinq - T1l2
50371 80307 50308 I P3 C7 Eooting - B1/2
503?2 50308 8035? $ P3 C7 Footing - Tll2


$ colwr Meúbels
MEI-I INC


966ì > 50512 50502 3051.1
96?] > 50.5?1 Bo5o2 50503
96Al > 50522 50503 30521
969Ì > 50531 80503 50504
970Ì > 50532 50504 3053r,


P4 Cl- I'ooting - B1l2
P4 el Footing - T1l2
?4 c2 ¡'ooting - B1l2
P4 C2 Fôqtinq - T112
P4 c3 Eooting - B1l2
P4 C3 Footing - T1/2
P4 C4 rooiing - B1l2
PA c4 Eaa:'í\g - 17/2
P4 c5 Footj.nq - 81,12
P4 C5 EÕoting - T1l2
P4 C6 Footing - B1/2
P4 C6 É'ooting - T1/2
P4 C7 Foot.ing - B1l2
P4 C7 Folting - Tl-l2


FROM 50501 lNC 1 rO 50502


P5 C1 Pooting - B1l2
.P5 c1 Eooting - T1l2
P5 C2 rÞoting - B1l2
P5 c2 Fô¿ting - TLlz
P5 c3 FÖoting - B1l2
P5 c3 Footing - T1l2
P5 C4 Footinq - B1l2
P5 c4 Fóoring - ?1/2
P5 C5 Eooting - ts1/2
P5 c5 Footing - ?1/2
F5 C6 Footitrg - B1l2
P5 C6 Footing - r1/2
P5 c7 Footinq - B1/2
P5 C? eootlng - r1l2


50411 90401 50482
5û412 50402 30411
50421 80402 50403
54422 50403 3042!
504.31 80,403 50404
50432 50404 30431
50441 80404 50405
50442 s4405 30441
50451 80405 s0406
50452 50406 30451
50461 80406 50407
504¡t2 5040? 30461
50471 80407 s0408
5q4?2 50408 304?1
I
5 Piêr 5
I Beån Menber
GEN 8 MBM ID 5O5O1


/----------------- ¡.{EMBER TNCIDENCES -----------------/
MEMBER INCIDENC¿S


50501 50501 50502
5050.2 50502 50503
50503 50503 50504
50504 s0504 5q505
50505 50505 50506
s0506 50s06 s0s07
5050? 50507 50508
50508 50508 50509


9631 > $ colun!.Mehbers
964] > MEI' rNC
965Ì > 50511 A0501 50502 $


9't'1' > 54511 8050? 50508'


50541 80504 50505
50s42 50505 30541
50551 80505 50506
s05s2 50s06 30551
50s61 80506 5050?
50562 50507 3056r


50572 505ÕA 30571
s
s
I Dêfine Groups
$
$ superstructu¡e
$
S Southbouûd
DEF gRR I.SBSUP.SI ¡ ME¡,'
DEP GRP 'SBSUÞS2' MEM
D¿E GRP .sBSI,Ps3, MEM
DEF GB? 'SBAUPS4I MEM
DEF GRP 'SBgUPS5' MEM
DEF GRP '.SBSUPS6I MEM


$
5 Northbound
DBI'GRP 'NBSUFSI' MEM
DEF GRP 'NBsUPS2' MEM
DEF GRP 'NBSUÞS3 ' I.|eM
DE!'GRP 'NBSUPS4' MEM
DEF GRP I NBSUPSs T WM


10101 To 10106 $ sB sÞao 1


10201 1O 10210 ç SB SÞa¡ 2
103Ð1 TO 10310 $ sB span 3
10401 To 10410 S 69 Spân 4
10501 To 10510 $ sB sBân 5
10601 TO 1060? I SB Span 6


10151 TQ 1.0156 ç NB Spa! 1
10251 To 10260 S NB span 2
10351 T0 10360 S NB span 3
10451 ?O 10460 $ NB Span 4
10551 TO 10560 S NB.span 5
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999 )
1000 l
10011
1002 l
1003 l
1004 Ì
1005 )
1006)
100? )
1008 )
1009 )
1010 Ì
1011 )
1012 I
1013 l
1014 l
101s Ì
1016]
1017 Ì
1018 Ì
1019 )
1020 )
t0271
L0221
1023 )
L0241
1025 Ì
ro26l
L02'71'
1028 )
't 029 j
1030 )
1031)
1032 Ì
1033 Ì
1034 Ì
1035 l
10361
103? l
1038 l
1039]
10401
1041)
r042'l
1043 Ì
1044 )
10451
10461
LO4'7 |
104B Ì
1049)
1050 Ì
1051 Ì


,SBSUPS3'


'NBSUPS3'


> DEF GRP INBSUPS6I MEM
>s


10651 To 1065? S NB span 6


> $ All Southbound Supe¡st¡uctuae Menbers
> DEF GRP 'SBSUPER' MEM GRP 'SBSOPS1' GRP 'SBSUPS2' GRP
> GRP 'SBSUPS4 I GRP 'SBSUPS5' GRP 'SBSUPS6'
>s
> S AÌl Northbound Supe¡structure MeÍìbers
> DEF GRP 'NBSUPER' MEM GRP 'NBSUPSII GRP 'NBSUPS2' GRP
> GRP 'NBSUPS4 ' GRP ' NBSUPSs ' GRP 'NBSUPS6 '
>s
> $ All Superstructure Merìbers
> DEE GRP 'SUPER' MEM GRP iSBSUPERI GRP INBSUPERI


>s
> $ Substructure
>$
> $ Pier cap
> DEF GRP 'PIERCAP' MEM 20101 fO 20109 20111


> 20201 To 20209 202L1 10 20215 -


> 2¡J301 TO 20309 20311 T0 20315 -
> 20351 TO 20353 20355 TO 20365 -
> 20401 TO 20409 2041,7 TA 20415 -


> 20551 TO 20553 20555 10 2056'7


column
I PTERCOLI MEM 30111


30113 TO 30163 BY 10
30211 TO 30261 BY 10
30213 TO 30263 BY 10
30311 TO 30371 BY 10
30313 TO 30373 BY 10
30411 TO 30471 BY 10
30413 TO 30473 BY 10
30511 TO 30571 BY 10
30513 TO 30573 BY 10iFrxcol,i MEM 30211 TO
30213 ?O 30263 BY 10
30311 TO 303?1 BY 10
30313 TO 30373 BY 10
30411 TO 30471 BY 10
30413 TO 304?3 BY 10


ro 30161 BY 10 30112 TO 30162 BY 10
30114 TO 30164 BY 10 -
30212 1A 30262 BY 10 -
30274 10 30264 BY 10 -
30312 TO 30372 BY 10 -
30314 TO 30374 BY 10 -
30412 TO 30472 BY 10 -
30414 rO 30474 BY 10 -
30512 TO 30572 BY 10 -
:10514 TO 30574 BY 1Õ


30261 BY r0 3021-2 TO 30262 BY 10 -
3021-4 TO 30264 BY 10 -
30312 TO 30372 BY 10 -
30314 TO 303?4 BY 10 -
30412 Tô 30412 Bt t0 -
30414 TO 304?4 BY 10


T0 20115


70650 S P1 & P5 Expansion


50 ?0350 TO 70650 BY 50 $ P1,


ç
$ Pier
DEF GRP


DEF GRP


s
$ Pier
DEE GRP


$
$ Pier
DEF GRP


DEF GRP
DEF GRP


Plinth
'PIERPLNTH' MEM


Footing
'P145FOOT' MEM 50101 TO 5010? 50401 TO 50408


50501 TO 50508
,p23FOOT' MEM 50201 TO 50207 50301 TO 50308,prERfooil MEM 50101 TO 50107 50201 TO 5020"1


50301 TO 50308 50401 TO 50408 -
50501 TO 50508


40201 TO 40201 40307 TO 40308


052 )
0s3 ]
054 ì
0s5 )
05 61
057 I
058 )
059 Ì
060 Ì
061)
062 |
063)
064 Ì


s
$ All Substructure
DEF GRP ISUBI MEM GRP IPTERCAP' GRP IPIERCOL' GRP IPIERPLNTHI GRP 'PlARFOOT'


Rigid Lirks


Superstructure


$ Superstructure to Bearing Rigid Link
DEF GRp 'SUpRrG' MEM 10100 10700 10150 10750 80201 TO 80203


80301 ro 80303 80401 ro 80403 80501 ro 80503
80601 ?O 80603 80251 ro 802s3 80351 rO 80353
80451 TO 80453 80551 TO 80553 80651 TO 80653


1065]
1066Ì
1067l
1068 ì
1069)
1070 Ì
1071Ì
t07 2l
10?3 l
lo'7 4l
107s I
1076 )
lo'11)
1078 Ì
10?9Ì
10801
1081 )
1082 )
1083 )
1084 )
r085ì
10861
r0B7 l
r0BB Ì
r089)
r090 )
1091 l
t0921
r093Ì
1094 l
r09sl
1096]
r097 l
l09B )


s
$ Substructure
s
$ cap Riqid Links
DEF GRp 'CApRlG' MEM 70201 TO ?0601 By L00'70202 TO 10602 By 100


10251- 1A 70651 By 700 10252 10 70652 By 100 -
30115 TO 30165 8y.10 30215 TO 30265 By 10 -
30315 TO 303?5 By 10 30415 TO 30475 BY 10 -
30515 TO 305?5 BY 10


s
S Pier Expansiotr Beãring Rigid Links
$DEF GRp 'EXPRTG, MEM 10200 70250 '10600


s
$ Pier Fixed Bearing Rlgid Links
$DEE GRP 'FIXRIG' MEM 7O2OO TO 70250 BY


Bea ri ngs


3,4e5FixedBearings
$
S Plinth Vertical Members
DEF GRp 'PLNTHRTG' MEM 40211 TO 40261- Bv rO 4021-2 10 40262 Bv \O -


40311 TO 40371 By 10 40312 TO 40372 By 10
s
$ Footing Rigid Links
DEF GRP 'FOOTRIG' I'ÍEM 50111 TO 50161 BY 10 50112 TO 50162 BY 10 -


50211 TO 50261 By 10 502t2 TO 50262 By 10 -
50311 TO 50371 By 10 50312 TO 50372 BY 10 -
50411 TO 50471 By 10 50412 TO 50412 By 10 -
50511 TO 505?1 By 10 50512 TO 50572 By 10


$
$ Al1 Rigid Links
DEF GRP IRIGID' MEM GRP ISUPRIGI GRP ICAPRIGI GRP !PLNTHRIGI GRP 'FOOTRIG'
s
$ Pier 5 Group
DEF GRP IP5 BETAI MEM 30511 rO 305?1 By 10 3ri512 TO 30512 By 10
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1099)
1100l
1101 Ì
1102)
1103 Ì
1104 Ì
1105 Ì
1106Ì
110? Ì
1108)
1109)
1110 Ì
1111 Ì
1712j
1113 )
1114 )
1115 Ì
1116 )
111? Ì
1118 Ì
1119 Ì
772Oj
LL27l
rL22t
1_1231
\1241
7I25\
r1-26\
LL2'7 |
1-L28|
17291
1130)
1131 l
1-1-321
1133 )
1134 Ì
113sÌ
1136Ì
113?Ì
1138 ì
113 91
11401
1141 Ì
L142l
1143Ì
1744j
1145Ì
11461
114'7 |
1148Ì
77491
11s01
11s1 l
tr52l
11s3Ì
1154)
1155)
1156)
1157 )
1158 )
1159Ì
1160l
1161 )
t762j
1163 )
1L64],
1165 ì
1166)
L1-6-l I
1168 I
1169)
11?0Ì
L1-'7 1- |
L1"'7 2 I
1173 i
t17 4J
1175)
Lt'7 6l
11'7'7 |
1178 Ì
t7'l9l
1180Ì
1181 )
r1a2j
1183)
1184Ì
1185 )
118 61
1187 Ì
11BB}
1189)
1190)
1191 )
L192l
1193 i
7L941
1195 I
1196)
7791 |
1198 l


P3 PIIE
P3 PILE
P3 PILE
P3 PILE
P3 PILE
P3 PILE
P3 PILE


> 30513 TO 30513 BY 10
> 30515 TO 305?5 BY 10


50512 Tô 50572 RY tO


30514 TO 30574 BY 10
50511 TO 50571 BY 10


$
$
UNITS FAHR INCHES DEGREES
CONSTANTS
E 3.60583 ALL
BETA -25 GRP rP5 BETA' $ Rotate Pier 5 for Skew
CTE 0.000006 S coefficienL of ¡helmaÌ expansion for concrete
UNITS FEET
CONSTANTS


$
$ Detsity Of Superstructure
$
S Southbound
DEN Õ. 1 72 GRP I SRS(]PS1 I


DEN 0.161 GRP'SBSUPS2'
DEN 0.157 GRP ISBSIJPS3'


DEN 0.156 GRP ISBSUPS4'
DEN 0.157 GRP'SBSUPSsI
DEN 0.163 GRP'SBSUPS6I
s
$ Northbound super
DEN O. 17? GRP I NBSUPS1'
DEN 0.163 GRP INBSUPS2I


DEN 0.158 GRP'NBSUPS3I
DEN 0.144 GRP'NBSUPS4I
DEN 0.154 GRP INRSUPSsI


DEN 0.160 GRP iNBSUPS6'


ç
S Density Of Substructure
s
DEN 0.150 GRP 'PIERCAP'
DEN 0.150 GRP IPIERCOL'
DEN 0.150 GRP IPIERPLNTHI
DEN 0.150 GRP'PIEREOOTI
$
$ Density of Rigid Links
s
DEN 1.OE-9 GRP 'RIGIDI


Define Member Releases
Bridge Transverse Axis Rotation - Releâse Moment About Local Y
Bridge Vertical Axis Rotation - Release Monent About LocaL X
Brìdge longitudinal Axis Rotation - ReÌease Moment About Locâl Z


LongitudinaÌ Bridge Expânsion - Release Force In Local Y
Transverse Bridge Expânsion - Release Force ln Local Z


southbound span 1


Southbound Span 2
Southbound Span 3
Southbound Span 4


Southbound Span 5


$ southbound span 6


Northbound Spên 1


Northbound Span 2
Northbound Span 3
Northbound Span 4


Northbound Span 5
Northbound Span 6


UNITS KIPS FEET RADIANS
MEM RELEASE
$ NOTE: EoÌÌowing menber ¡eleases apply at pier pile supports.
$ NOTE: Following releases a¡e from Ite¡ation #1
50111 START ELASTTC CONN KFy 8713 KFZ B't15 KMy 7.79805 KMZ 1.0185
50121 START ETASTIC CONN KFY 8713 KEZ 8715 KMY 7.79805 KMZ 1.0185
50131 START EIASTIC CONN KFY 8713 KTZ 8715 KMY 7,79805 KMZ 1,0185
50141 START EI,ASTIC CONN KEY 8?13 KFZ B'7L5 KMY 7.79E05 KMZ 1.0185
5015I START EI,ASTIC CONN KEY 8713 KFZ 8115 KMY ].]9E05 KMZ 1.01E5
50161 START ELASTIC CONN KFY B]13 KFZ 8175 ruY 7.]9805 KMZ 1.0185
s
50211 START ELASTIC CONN KFY 6413 REZ 15284 KMY 7.5788 KMZ 4.'1586
50221 START ELASTIC CONN KFY 6413 KEZ 15284 KMY 7.5788 RMZ 4.1586
50231 START ELASTIC CONN KFY 6413 KFZ I52A4 KMY 7.5?EB KMZ 4.'7586
50241 START ETASTIC CONN KFY 6413 KEZ 1.5284 KMY 7.57E8 KMZ 4.'1586
50251 START EIASTIC CONN KFY 6413 KîZ 15284 KMY 7.57E8 KMZ 4.'1586
50261 STARÍ EI,ASTIC CONN KEY 6413 KFZ 1.5284 KMY 7.5788 KMZ 4.1586
s
50311 START ELASTIC CONN KFY
50321 START ELASTIC CONN KFY
50331 START ELASTIC CONN KFY
50341 START ELASTIC CONN KFY
50351 START ELASTIC CONN KFY
50361 START EI,ASTTC CONN KFY
50371 START ELASTIC CONN KFY
s
50411 START ETASTIC
50421 START ETASTIC
50431 START ELASTIC
50441 START ELASTIC
50451 START ELASTTC
50461 START ELASTIC
504]1 START ELASTIC
$
50511 START ELASTIC CONN


50521 START ELAST]C CONN


50531 START EI.ASTIC CONN


50541 START EÍ,ASTIC CONN


50551 START ELASTIC CONN
50561 START ELASTIC CONN
50571 START ELASTIC CONN
s


549'7 KEZ 13101 KMy 6.4988 KMZ 4.0186
549'7 KFZ 13101 KMY 6.4988 KMZ 4.0786
5491 KFZ 13101 KMy 6.4988 Kt"1Z 4,41Ê,6
5491 KFZ 13101 KMy 6.4988 KMZ 4.4'786
549'1 REZ 13101 KMy 6.4988 KMZ 4.0786
5491 REZ 13101 KMY 6.4988 KMZ 4.0186
5491 KFZ 13101 KMy 6.4984 KVZ 4.0186


?vfrl,SPßlü6S P¿ri


6<oU? rr¡¡tvSl5


(Êf,,'t- grerudc ?cR


6RoO? AraUlSrS


Y\6R, 3Sl(ru6s ?ÉL


6<ou9 À$rìLvgt9


Pi¿ß 4 sPßtN6S rf€"


6nOug ìñlrrt'fgl9


?er 5 Srarr¡os ?úfl


ô<ouf Àxru1st9


P1 PI],8 SPRÌNGS
P1 PIIE SPRTNGS
P1 PIIE SPRTNGS
P1 PILE SPRINGS
P1 PILE SPRINGS
P1 PILE SPRINGS


P2 PILE SPRINGS
P2 PILE SPRINGS
P2 PlLE SPRINGS
P2 PILE SPRlNGS
P2 PILE SPRINGS
P2 PILE SPR]NGS


SPRTNGS')
SPRTNGS I


3gåïils: T
SPR INGS I
spnrncs I


I


J


I
J


1


þ
l


P4
P4
P4
P4
P4
P4
P4


P5
P5


P5
P5
P5
P5


KMY
KMY
KI'IY
KMY
KMY
KMY
KMY


CONN


CONN
CONN
CONN
CONN
CONN
CONN


KFY
KFY
KFY
KFY
KEY
KFY
KFY


KFY
KFY
KEY
KFY
KFY
KFY
KFY


4914 KEZ 4971
49t4 KEZ 49r'7
49t4 KEZ 49t'7
49t4 KEZ 4911
4974 KFZ 4971
49L4 KEZ 4971
4914 KEZ 491-'7


1.4286 KtqZ 1.2885
t.4286 RMZ 1.2A85
L.4286 RMZ 1.2885
1.4286 Kt4Z 1.2885
| - 4286 KltZ ',7 - 28î,5
t-4286 KtlZ t.2AE5
L.4286 KMZ '1.2885


1.2486
1 2886
1.2886
L.2AE6
1.28E6
r.2886
1 .2486


PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PTLE SPRINGS
PILE SPRINGS
PILE SPRINGS
PIIE SPRINGS


PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PTLE SPRINGS
PILË SPRINGS
PILE SPRINGS
PILE SPRINGS


1954 KrZ 7955 KMY 2.01E6
1954 REZ 7955 KMY 2.0186
't954 KFZ 7955 KMY 2.0186
1954 KFZ 7955 KMY 2.01E6
1954 KEZ 7955 KMY 2.0186
'7954 KEZ ?955 KMY 2.01E6
1954 KFZ 7955 KMY 2.0186


KMZ
KMZ
Kt4Z
KMZ
KMZ
KMZ
KMZ


ç
$ NOTE: following member reÌeases apply


Z END ELASTIC CONN KFY
Z END ELASTIC CONN KFY
Z END ELASTIC CONN KFY
Z ÐND ELASTIC CONN KFY
Z END ELASÎIC CONN KFY
Z END ELASTIC CONN KFY
Z END ELASTIC CONN KFY


S1O1OO END MOM


s10700 END r{OM
S1O15O END MOM


S1O?50 END MOM


$70201 END MOI'j


S7O3O1 END MOM


S7O4O1 END MÔM


Bea r i ngs
Bear ings
Bearings
Bearinqs


at bearing Ìocations.
2916 KFz 2976 S Southbound Abutment
2916 KFZ 2916 S Southbound Abutment
2604 REZ 2604 S Northbound Abutment
3'720 KPZ 3720 S Northbound Abutment
3060 KFZ 3060 S SB N BENT BEARING
3060 KFZ 3060 $ SB N BENT BEARING
3060 KFZ 3060 S SB N BENT BEARING
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1199l
1200 I
L20r]
1202j
1203 )
L2O4l
120s)
1-2061
120't I
1208 Ì
12091
L2L0l
t2Ltl
1-2121
1213 l
7274\
12151
1,2161
1-2L'71
1218 )
121-9)
72201
7227\
r222)
L223l
L2241
1225]'
1226\
7227 |
L228l
12291
1230]
1231 Ì
72321
'J.2331


L234l
1235l'
12361
723-t I
1238 ]
1-239l
1-240)
124I1
L242\
1-2 43 |
t2441
\2451
72461
12 4'7 |
r24Al
L249l
12s0 Ì
7251j
72521
1253ì
1254 |
\2551
12561
L25'1I
t2sBl
L2591
1-2601
72611
12621
L263l
1264)
126s\
72661
L26'7 |
126Al
72691
1-2't 0I
r27rl
t2'721
121 3l
121 4\
1-2'7 5l
L2'7 6l
12'7'7 |
7278 I
72-l9l
L2BO¡
l2BLl
1282)
7243)
r2a4l
'l-2851


72A61
728'7 |
12BB I
L2B9)
12901,
12971
L2921
r293j
r2941


*+*+INFO


GT STRUDL 30 Output - J:\18735 West River\6.0 TECHNICAL DELIVERABLES\O6-F17:44256 February 20t 2013 Paqe 21L\2C


5?0601 END MOM X Z END EIASTIC CONN KFY 3060 KFZ 3060 $
S7O2O2 END MOM X Z END EIASTIC CONN KEY 1836 KFZ 1836 S


$70302 END MOM X Z END ELASTIC CONN KFY 1836 KEZ 1836
$]0402 END MOM X Z BND ELASTIC CONN KEY 1836 KPZ 1836
$70502 END MOM X Z END ELASTIC CONN KFY 1836 KîZ 1836
S70602 END MOM X Z END ELASTIC CONN KFY 1836 KFZ 1836
$70251 END MOM X Z END ETASTIC CONN KF\ 1224 KFZ 7224
570351 END MOM X Z END ETASTIC CONN KEY 1224 KFZ A224
570451 END MOM X Z ÐND EIASTIC CONN KEY 1.224 KEZ 7224
$70551 END MOM X Z END ELASTIC CONN KîY 1.224 KFZ 7224


'70651 
END MOM X Z END ELASTIC CONN KFY 1224 KEZ 1224


$70252 END MOM X Z END ELASTIC CONN KEY 3060 K¡'Z 3060
570352 END MOM X Z END ELASTIC CONN KFY :]060 KF7, 3060
S70452 END MOM X Z END ELASTIC CONN KFY 3060 KFZ 3060
SfO552 END MOM X Z END ELASTIC CONN KFY 4896 RîZ 4896
$70652 END MOM X Z END ET,ASTIC CONN KFY 4896 REZ 4896
$
$ NOTE: FoÌlowing neûber releases apply at bea¡ing Iocêtions
10100 END MOM X Z FORCE Y S Southbound Abutment Bearings
10700 CND MOM X z EORCE Y $ Southbound Abutment Bearing s


S7O5O1 END MOM X Z END ELASTIC CONN KEY 3060 KFZ 3060 9


10150 END MOM X Z FORCE Y $ Northbound Abutment Bearing


SB N BENT BEARTNG
SB N BENT BEARING
SB C BENT BEARING
SB C BENT BEARING
SB C BENT BEARING
SB C BENT BEARING
SB C BENT BEAR]NG
NB C BENT BEARING
NB C BENT BEARING
NB C BENT BEARING
NB C BENT BEARING
NB C BENT BEARING
NB S BENT BEARING
NB S BENT BEARING
NB S BENT BEARTNG
NB S BENT BEAR]NG
NB S BENT BEARING


10150 END MOM X Z EORCE Y S No¡thbound Abutment Bearings
10150 END MOM X Z FORCE Y $ Northbound Abutment Bearings


70301 END MOM X Z S SB N


70401 END MOM X Z S SB N
70501 END MOM X Z FORCE
70601 END MOM X Z FORCE
70202 END MOM X Z FORCT
70302 END MOM X Z $ SB C
70402 END MOM X Z S SB C
?0502 END MOM X Z EORCE
70602 END MOM X Z FORCE


70201 END MOM X Z FORCE


?0251 END MOM X Z FORCE


'S SB N BENT BEARING
BENT BEARING
BENT BEARTNG
S SB N BENT BEARTNG
5 SB N BENT BEARING
S SB C BËNT BEARING


BENT BEARING
BENT BEARING
$ SB C BENT BEARING
$ SB C BENT BEARTNG
$ NB C BENT BEARING


BENT BEARING
BENT BEARING
$ NB C BENÎ BEARING
S NB C BEN? BEARING
S NB S BENT BEARING


BENT BEARING
BENT BEARING
S NB S BENT BEARING
$ NB S BENT BEARING


70351 END MOM X Z S NB C
70451 END MOM X Z S NB C
70551 END MOM X Z EORCE
70651 END MOM X Z EORCE
70252 END MOM X Z FORCE
70352 END MOM X Z S NB S


70452 END MOM X Z S NB S


70552 END MOM X Z FORCE
]0652 END MOM X Z EORCE


s
s
S Define Member Properties
UNITS TNCHES
MEM PROP
s
S SupersLrucLure Section Properries
s
S Southbound
GRP ISBSUPS1' AX 1.3384 IX 1.BBE5 IY 9.9188 IZ 9.6486
GRP fSBSUPS2Ì AX 1.4?e4 rX 1.BBE5 ty 1.1089 fZ I.lgEt
GRP 'SBSUPS3' AX 1.5284 rX 1.8885 Iy 1.13E9 1Z 1.2'7L1
GRP 'SBSUPS4' AX 1.54E4 rX 1.8885 ry 1.15E9 rZ 1,3087
GRP ISBSUPSs' AX 1.5284 IX 1.BBE5 IY 1.13E9 IZ 1,2'78'7
GRP'SBSUPS6I AX 1.4784 IX 1,95E5 IY 1.19E9 IZ I.7687
s
S Northbound
GRP 'NBSUPS1 ' AX 1 . 1584 TX 1. 64E5 IY 6,51EB ]Z B. O9E6
GRP fNBSUPS2' AX 1.29E4 IX 1.6485 ty 7.3688 rZ 1.0587
GRP INBSUPS3i AX 1.3684 IX 1.64E5 IY 7.BOË8 IZ 1.I'IE'I
GRP 'NBSUPS4' AX 1.7384 rX 1.8185 Iy 1.1889 fZ 7.628t
GRP'NBSUPS5' AX 1.]1E4 IX 2.0485 IY 1.45E9 IZ 1,4481
GRP INBSUPS6, AX 1.11E4 IX 2.2585 ly 1.8189 rZ 1,3487
$
S Substructure
$
GRP'P]ERCAP' AX 5.0283 IX 3.5586 IY 2.1086 IZ 2.10E6
GRP fPIERCOLT AX 2.83E3 \X 1.2'786 IY 6,3685 Iz 6.3685 $ Uncracked
$GRP 'FIXCOL' AX 2,8383 rx I.2'lE6 lY 6.36E5 fZ 2.3585 S Cracked
GRP'PIERPLNTHI AX 1.6784 IX 1.3888 IY 1.25E7 12 4,338f
GRP 'PLNTHRTG' AX 2.6284 IX 6.158? IY 6.0489 IZ 7.958-Ì
GRP 'P145FOOî' AX 1.3984 rX 1.28E7 Iy 6,498"1 12 4.0586
GRP'P23FOOT' AX 1.5384 rX 1.41E7 Iy 8.63E7 fZ 4.4686
$
$ Rigid Links
S NOTE: Per SCSOLUTIONS, link should be 10^3 to 10^4 tines
$ larger than stiffest member that llnks into.
$
GRP ISUPRIGI AX 1.BOE7 IX 1.9588 IY 1.99812 TZ 1.55810
GRP 'CAPRIG' AX 4.48E6 IX 2.8289 IY 1.6789 IZ I.6'789
GRP 'EOOTRIGI AX 1.8687 IX 3.O3E1O IY 3.31812 IZ 9.6789
s
UNITS FEET
SPRINT MEM RET
SPRINT STR DATA
$
s
$ Design Check Loadcases
s
DEÀD LOAD 'DEAD' 'A],L DL & SDt' DIR _Y 1.0 AIL MEM
DEAD LOAD ISUBDII IALL DL & SDLI DIR _Y 1.0 GRP TSOBI


s
SAVE DTRECT IGEOM.SAV'


XXSAVE - Fife exists and wilI be ovetwritten
Data base saved in fiÌe


J:\18735 west Rivel\6.0 TECHNÎCAL DELIVERÃBLES\Final Design\Structures\BR00163\STRUDI\2o1o\Scour Check\GEOM.SAV
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12951
L296)
1291 )


1294)
7299)
1300 )


1301 )


1302 )
1303 )
1304 l
130s1
1306]
1307 Ì
1308 )
1309 )
1310 l
1311Ì
1-3 t-21
1313)
1314 )
1315 l
1316 )
1317 Ì
1318 Ì
1319 Ì
1320 Ì
r3271
1322],
1,3231
r3241
1325 )
73261
1-32'7 |
1328 Ì
73291
1330Ì
1331]
t3321
1333 )
1334l
13351
133 61
1337Ì
1338 Ì
1339)
1340i
1341)
1342)
1343l
134 4l
134s1
1346)
134? l
1348 Ì
1349].
13s0 Ì
1351)
r3521
1353 l
1354 l
135s I
1356)
1357 Ì
1358 )
1359 )
1360)
1361)
1362l'
1363)
1364Ì
13651
1366 l
1367 Ì
1368 Ì
1369 )
13?0)
13711
13'72\
13?3I
13't 4l
1375)
L37 6\
t311 j
1378)
L3'7 9 j
1380]
1381)
1382 Ì
1383 )
1384 )
r385l
t3B6 )
r387 Ì
r388 Ì
r3B9]
1390)
r391 )
t392t
r393 Ì


SGLOBAI, LIVE LOADS
s
SBRAKING
LOAD 'NBBRI
MEMBER LOAD
GRP INBSUPERI FORCE
GRP 'NBSUPS5' FORCE
GRP 'NBSUPS6' FORCE
LOAD ISBBR'


MEMBER LOAD
GRP 'SBSUPERI FORCE
s
SCOMBINED BRAKING FOR CENTER CAPS
I,OAD COMB 'CBRI COMB 'NBBR' T.2 'SBBR' 1.2
$
$CENTRI FUGAL
LOAD'NBCE'
MEMBER IOAD
10151 ?ô 10156 EORCE Z UNIFORM 0,420
GRP INBSUPS6' EORCE Z UNIFORM _0.119
LOAD iSBCEI


MEMBER I,OAD
10101 TO 10106 FORCE Z UNTFORM 0.504
GRP 'SBSUPS6' FORCE Z UNIFORM 0.119
s
SGLOBAI, WIND LOADS
s
$WIND ON STRUCTURE }IS
LOAD'NB+WS'
M¿MBER ],OAD
GRP INBSUPER' TORCE X UNIFORM 0.190
GRP INBSUPERI FORCE Z UNIFORM _0.170
GRP 'PIERCÃ,P' EORCE Z UNIFORM -0.240
GRP 'PIERCOL' FORCE Y UNIEORM -O.2OO
GRP IPIERPINTH' FÔRCE Z UNIFORM -O.600


X UNIFORM 0.153
X UNIFORM 0.031
X UNIFORM 0.061


X UNIFORM _0.184


LOAD I NB-Ì,ÍS I


MEMBER IOAD
GRP 'NBSUPER! FORCE X UNIFORM -0.190
GRP 'NBSUPER' EORCE Z UNIFORM _O.T?O
GRP IPIERCAP' FORCE Z UNIFORM 0.240
GRP 'PIERCOLI EORCE Y UNIFORM O.2OO
GRP 'PIERPLNTHI FORCE Z UNIFORM O.600
LOAD'SB+WS'
MEMBER LOAD
GRP ISBSUPER' TORCE X UNITORM 0.190
GRP ISBSUPERi FORCE Z UNlFORM 0.170
GRP 'PIERCAP' FORCE Z UNIFORM -0.240
GRP IPIERCOLI EORCE Y UNIFORM -O.2OO
GRP IPIERPLNTH' FORCE Z UNIFORM _O.600
10AD 'SB-WS,
MEMBER LOAD
GRP 'SBSUPERI FORCE X UNIFORM .0.190
GRP iSBSUPER' FORCE Z UNIEORM 0.170
GRP 'PIERCAPi FORCE Z UNÌFORM 0.240
GRP IPTERCOLI FORCE Y UNIFORM O.2OO
GRP 'PIERPLNTH' EORCE Z UNIFORM O.600
$
SI,flND ON LIVE LOAD WI,


I,OAD INB+WLI


MEMBER LOAD
GRP 'NBSUPER' FORCE X UNTFORM O.O3B
GRP 'NBSUPER' EORCE Z UNIEORM _0.034
LOAD INB_WLI


MEMBER LOAD
GRP 'NBSUPER' FORCE X UNIFORM -O.O3B
GRP 'NBSUPER' FORCE Z UNIFORM _0.034
LOAD ISB+WLI


MEMBER IOAD
GRP 'SBSUPER' EORCE X ONIFORM O.O3B
GRP ISBSUPER' EORCE Z UNIEORM 0.034
IOAD ISB_WLI


MEMBER LOAD
GRP 'SBSUPER' FORCE X UNIEORM -O.O3B
GRP 'SBSUPER' FORCE Z UNIEORM 0.034
s
SCOMBINED 


'IIND 
LOADS


LOAD COMB INBW+I COMB INB+WSI


LOAD COMB 'NBW_' COMB 'NB-WS'
toAD coMB ,sBtf+i coMB 'sB+ws'
LOAD COMB ISBW-I COMB ISB_WS'


s
$STREAM PRESSURE LOÀDS
Í,OAD I NB''A I


MEMBER LOAD
GRP 'PIERPLNTH' FORCE Z UNIFORM
40267 40262 40361 40362 FORCE Z


LOAD 'SBWAI
MEMBER LOAD
GRP IPTERPT,NTHI FORCE Z


402Lr 40212 40311 40312
$
$STRUDL TEST TOADS EOR
],OAD ITRANSlI
JOINT ],OAD
10100 ["oRCË z 100,0
10150 FORCE Z 100.0
10200 FoRcE z 100.0
10250 FORCE Z 100.0


1,4'NB+WI,i 1.0
1.4'NB-WL'1.0
1.4,SB+WL'1.0
1.4 ¡SB-WL' 1.0


0.055
oNrFORM -Õ_071


UNIFORM _0.055
FORCE Z UNIFORM 0.071


TRANSVERSE, LONGITUDINAT AND VERTICAL ACTION OF MODEL
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{ 1394} > 10300 FORcr ¿ 100.0
{ 1395} > 10350 EoRCE Z 100.0
f 13961 > 10400 FORCE Z 100.0
{ 1397} > 10450 FORCE Z I00.0
{ 1398} > 10500 FORCE Z 100.0
{ r399} > 10550 FORCE Z t00.0
{ 1400t > 10600 FoRcE z 100.0
{ 1401} > 10650 FORCE U 10t.0
I 1402\ > 10700 FORCE Z 100.0
{ 1403} > 10?50 FORCE Z 10û,0


{ 1406} > 10100 FORCE X 100.0
{ 140?} > 1015ô FoRcE x 100.0
{ 1408} > 10200 IORCE X 100.0
{ 1{09} > 10?50 ¡'ORCE x r.OO..0
I 1410Ì > 10300 FORCÊ X 100,0
{ 1411} > 10350 EóncE X 100,0
I I4I2' > 10400 FORCE X 1.00,0
t 14131 > 10450 FoRcE x 100.0
{ 1414} > 10500 !'oRCE X. 1OO.0
t 1415) > 10550 FORCE X 100.0
{ I416) > .t0600 FORCE X 100.0
{ t41?l > 10650 FORCE X r00.0
t 14181 > 10700 PoReE x 100.0


'{ 1419} > 10750 FORCE X 100.0
{ 1420} > tûÂD ',VEBTll
I L4ztl .> ,IorNT toAD


M24t > 1020û FORCE Y -100.0
{ i.425} > 10250 FORCE Y -100.0


t 14041 > rroåD,LONG1¡
{ 1405} > .TOTNT IOAD


{ 14.261 > 10300 ECtRCe y -100.0
I !4271 > 1035û FORCA Y -100,0


I 1422\ > 10100 EORCE Y -100.0
{ 1423} > 10150 ¡'ORCE Y -100,0


| 74281 > 10400 FoRcE Y -100.0
{ 1429} > 10450 EORCE y -100"0
{ 1430} > 10500 f'oRCE Y -100.0
I 14311 > 10550 PORCE Y -100.0
I L4321 >. 10600 FORCE Y -1û0.0
{ 1433} > 1065t FORCE Y -100.0
{ 1434} > 10700 F.oRcE Y -100.0
t r.4351 > 10?50 EoRcE Y -100,0


$
çSTRUDL LOADS FOR PIIE I.TERÀTÍON$
r,ÕAD'P2STR35+'
SPIER 2
JOINT LOAD
50204 FORCS Z 41.0
50204 FORCE y -111?6
50204 FORCE X -410
50204 MOMENT Z -14711
50204 MOMENT X 685
50205 FÒRCE Z 41-Õ
50205 FôRCE Y -11176
5ozo5 EoRcE x -41ô
50205 MOMENT Z -!4]11
50205 ¡4ôMENT X 6A5
$


{ 1452} > LOAD 'P3STR35+,
t 1453) > sPrÀR.3
{ 1454} > JOÌNT tÕÀD
t 1{55} > 50304 FORCE Z 21.0
{ 1456} > 50304 FORCE Y -11613
i r¿sri t 50304 FoRcE x 3Bs
{ 1458.} > 50304 t{oMENr Z 13410
'{ 1459} > 50304 ¡..íOMENT X 1287
{ 1460} > 50305 FORCE Z 21.0
I 1461] > !930.5 ¡'ORCE Y -11613
I 1462t > 50305 FoRcE X 385
{ 1¡63} > 50305 HTMENT Z 13470
I 1464, > 50305 MOI{ENî X L28?
{ 1465} > $
i 1466] > srrFFNEss AN.aLYsrg


BANDWIDTH INFORMATION BEEORE RENUMBERING.


t 1,136Ì
| 143't|
I 1438]
{ i439}
{ 1440}
t 14411
I L4421
I 1443Ì
I L444I
{ 1445}
{ 1{46}
{ L41'1}
t 1448.)
{ t449t
{ 14s0}
{ 145r.}


THE I¡IAXIMOM ÉANDWIDTH IS
TJ¡E AVERÀGE BANDI,IIDTH IS


T¡IE MÀXIMI]M BANDf{IDTIT IS
rûE .AVBRAGE BAND.IfIDTH I.S


2¿4 ÀND OCCURS À1 JilrNr 30525
25.2't3.
49.433.T¡TE STANDARD .DEVIATIOX OF TJIE BANDWTDTN IS


B¿INDI{IDÍH INFORMATTOÑ AFTER RENUMBÉRING.


74.705


L6 AND OECURS, AT JÓINT 20414


THE SIANDARD DEV]ATTÒN OF THE BANDWIDfH Ts
8. 134
4 -140


L2.21 4


TTME FOR EONSISTEÑCI CHECKS T'O¡, 610 I!'EMBERS O.OO SECONDS
TT'ME ¡13R BANDI{ID?H REDI.IC?IOÑ O.O2 SECONDS
TIME TO GENERATE 610 E]TEMENT 51IF. MATRICES O.OO SrcÔNDS
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TIME TO PROCESS 33 LINEAR CONNECTIONS O.OO SECONDS


?IME TO PROCESS 24 MEMBER RELEASES
TIME TO PROCESS 3118 MEMBER TOADS


TIME TO ASSEMBLE THE STIFPNESS MATRIX
TÎME TO PROCESS 558 JOINTS
TIME TO SOLVE WITH 8] PARTITIONS


0.00 sEcoNDs
0.03 sEcoNDs


0.01 sEcoNDS
0.00 sEcoNDs
0.14 SECONDS


0.03 sEcoNDs
O.01 SECONDS


TIME TO PROCtrSS 558 JOINT DISPTACEMENTS O.O4 SECONDS
TIME TO PROCESS 610 ELEMENT DISTORTIONS 0.06 SECONDS


OSTATICS CHECK FAT],CD FOR JOTNT 2O5OB FOR LOADING CONDITION DEAD AT DOF DX


APPLIED LOAD: O.OOOOOE+OO CATCULATED LOAD= O.2O1O3E+03 COMPARISON VALUE: 0.14387E+03


COMPARISON VALUES ARE 0.1438728+03 0.1438?2E+03 0.143872E+03 0.1341728+05 0,134172E+05 0.1341728+05


OSTATICS CHECK FAILED FOR JOINT 2O5OB FOR LOADING CONDITION NB_WS AT DOF DX


APPLIED LOAD: O.OOOOOE+OO CAICULATED LOAD= 0.158858+03 COMPARISON VALUE= 0.14387E+03


coMpARlsoN vAruEs ARE 0,1438728+03 0.1438728+03 0.143872E+03 0.134172E+05 0.134172E+05 0.134172E+05


OSTATICS CHECK TAILED FOR JOINT 20507 FOR LOADING CONDITION DEAD AT DOF DX
APPLIED I,OAD= 0,00000E+00 CALCULATED LOAD= -0,22171E+03 COMPARISON VALttE= 0.14387E+03


coMpARrsoN VALUES ÀRE 0.1438728+03 0.1438728+03 0-1438728+03 0.134172E+05 0.1341?28+05 0.1341728+05


OSTATICS CHECK FAIIED FOR JOINT 20507 TOR ],OADING COND]TION NB-IIS AT DOF DX


APPLIED LOAD= O.OOOOOE+OO CALCUI,ATED LOAD_ .0.17035E+03 COMPARISON VATUE= 0.1438?E+03


coMPARISoN vAtUEs ARE 0.143872E+03 0,1438128+03 0.1438728+03 O.7347128+05 0.1341728+05 0,1341728+05


OSTATICS CHECK ¡'ÀILED EOR JOINT 10556 FOR LOADÍNG CONDITTON TRANS1 AT DOF RY


APPLIED LOAD= O.OOOOOE+OO CALCULATED LOAD: .0.15159E+05 COMPARISON VALUE= 0.1341?E+05


coMpARTSoN VATUES ARE 0.143872E+03 0.1438728+03 0.143872E+03 O.7347-12E+05 O.L34L72E+05 0,134172E+05


TIME FOR STATICS CHECK
TIME TO GENERATE COMBINED RESULTS
{ 746'II > SAVE DIRECT IDEAD.SAVI


+t**INFo_XXSAVE - Eile exists and will be overwritten
Data base saved in file


J:\18735 Wesr River\6.0 TECHNTCAL DELIVERÃBLES\Fi1aI Design\St¡uc¡ures\BR00163\STRUDL\2010\Scour Check\DEAD.SAV


14681
1469Ì
14'101
74171
74'721
1473Ì
t4'7 4l


OUTPUT DEC 3
OUTPUT ORDERED
OIJTPUT BY JOINT
$
SPT1E DES]GN ]NEIUENCE TOADS
LO.CD LIST 'SUBDL' 'SBBR' 'SBW_'
I,TST SUMM REAC


PROBLEM _ BR 163 TITTE - BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


SUM OF REACTIONS ABOUT COORDINATE X O.OOO Y O.OOO Z O.OOO


/ -------------- -------FORCE--- --- / / ---------- ----------MOMENA-------------------- /
LOADING XFORCE YFORCE ZFORCE XMOMENT YMOMENT ZMOMENT


suBDL 0.12156308-02 22796.65 -0.68100058-02 18543.45 6,7A6922 0.ÌÌ09424E+08


SBBR 193.4983 -0.8464230 -O.46605't'1 -41.52402 -'7046.694 -'7066.861


sB9r- 955 .!2A4 -1.39't90't -252.5644 -89'75.6'79 L07A25.5 -18702 .58


{ 1475) > IIST REACT


PROBLEM _ BR 163 TIT],¿ _ BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGT SEC


RESUL?ANT JOINT LOADS SUPPORTS


( JOrNr LOADTNG / ---------------------FORCE--- --- / / --------------------MOMENT--------------------/
X FORCE Y EORCE Z FORCE X MOMENT Y MOMENT Z MOMENT


7O1OO GLOBAL
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SOBDL
SBBR
sBt{-


SUBDL
SBBR
SBfJ_


SUBDT
SBBR
SBW_


SUBDL
SBBR
SBI{-


SUBD],
SBBR
sBt,,-


SUBDL
SBBR
sBw-


SUBDL
SBBR
sB¡.[-


SUBDL
SBBR
sBt{-


SUBDT
SBBR
sBw-


SUBDT
SBBR
SBW-


SUBDL
SBBR
sBw-


SUBDì,
SBBR
s Bt{-


SUBDL
SBBR
SB¡{_


SUBDL
SBBR
sBl{-


SUBDL
SBBR
sBw-


SUBDl,
SBBR
sBw-


SUBDL
SBBR
sBw-


SUBDL
SBBR
sBw-


SUBDL
SBBR
sBt4-


SUBDL
SBBR
sBf{-


SUBDL
SBBR
sBw-


0.000
0.000
0.000


0.000
0. 000
0. 000


0. 000
0. 000
0. 000


0. 000
0. 000


L3.734


0. 000
0.000


73 .61 4


0.000
0.000


13. 564


0.000
0.000


13. 419


0.000
0.000


73.221


0.000
0. 000


73,r22


-0.003
't-5 .494
57.686


-0. 003
15. 505
57 .708


-0. 003
15.54?
5'7 .'785


-0.003
15.668
5'7.98'7


-0.003
15 .'t 20
58 .078


-0.003
15.738
58.110


0.002
r.4.130
52 . 479


0.002
14.139
52 . 424


0.002
14.173
52 .482


0.002
14.285
52 .659


0.003
14 .338
52.'7 43


0.003
14 .368
52 .'7 92


0.003
14.392
52 .833


0.000
0.000


1-2 .056


0.000
0. 000


12 .O't 4


0.076
-0.498
-0.843


0.074
0.043
0.078


0.324
-0. 09 6
0.025


-0.0?7
-0.044
-o .423


49L.932 ;


-0.410
-74.032


55?. 302
0. 945
6.094


513.211
0. 879
5. 589


495 .66'7
-0.231
3.885


569.399
-0.332
-4 .342


s06.096
0. 935
5. 790


968.130 .
-0. 610


-24.294


998. 9?1
0.936
5.95?


942.262
t.t92


r0.251


92'7 .563
-o . L52
2.200


r006.253
-0. 170
-3.44'7


980.627
7.209


!3 .2'71-


940.702
0.152


-2L .991-


r000. s48
-0. 819
I .6'7'7


943. 906
-1.385
5.890


920 .398
0. 378
0 .425


812. 465
0.387


-5.1'19


'7 50 .'7 23
-0. 408
2.246


'7 59.266
-0. 915
13. 154


509.381
0.218


-l-5.203


541.O14
-0.783
1.035


0.488
-0.501


-21.o66


-0. 683
-0. L40
-5."î'79


0.003
-0. 152


-1s.882


-0 .098
-0.439
3.495


0.809
-0 .427
-4 .41-5


-0.364
-0.424
-4 .489


0 .264
-0 .425
-4 .4'7 6


-0.271
-0.423
-4 .459


o.43't
-0 .425
-4 .47 3


-o.'796
-0. 418
-4-474


0 .7'72
-o.'7'72


-rr.567


o .072
-o.'7'73


-11 .569


0. 10?
-o .7'7 3


-11- . 5 63


0.058
-o.113


-11 .551


0. 157
-o .7'12


-L7.542


-0. 011
-0.'7'71


-11-.524


0.005
0 .554


-8.8?1


-0.171
0.554


-B-876


-0.086
0. 555


-8.873


-0. 139
0.555


-8.869


-0. 137
0 .555


.8. B6B


-0.101
0.555


-a .862


-0. 0s6
0.555


-8.856


0.402
0 .421


-3. 116


-0.101
0 .422


-3.154


3. 450
-3.484


-t46.434


-4.839
-0 .9'7 2


-40.137


0. 063
-1.036


-109.800


-0. 666
-3.040
24.332


-25.824,
-0.234
-3 .622


t 4 .972
-0.724
-0 .'739


-8.400
-0. 079
-0.953


B .509
-0. 136
-1.37 9


-15.719
-0.039
-0.568


2't .450
-0 .21 4


-2.414


-406. 930
-15.38?


-306 .629


463.901
-L4.945


-749.289


-77 6.294
-10.371.


-159. 498


786 .702


-200.042


-492.136
-1-O .294


-1-52 .'7 13


421.246
-76.747


-274 .9Bl


-556.029
8.600


-231.302


431 .028
10 . 316


-116.986


-157 .389
6.5?3


-112 .838


198.987
8.616


-1.40 .322


194.822
6.931


-702.34'7


23 .'7 52
8.420


-72'1 .643


-224.\'J-A
9 .072


-139.281


-32 .A69
0.305


-5.311


23 .0-t9
0. 191


-0. 11L


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
8.607


0.000
0.000


L6.439


0.000
0.000


29.569


0.000
0.000


39.845


0.000
0.000


3't .4'10


0.000
0.000


13.599


-0.009
-'t1-.'709


-t0'7 .233


0.006
-2'7 6 .45'7
-509.033


0.140
-604 .1 93


-1033.118


-0.081
-638.16s


-1076. 531


-0. 416
-281.003
-4'1t .061


-0. 183
-120.5B5
-234.3r2


-o .L26
-6'7.986


-119. 161


-0. 335
-266 .534
-533. 457


-0 .469
-638.458


-1-1.'7 4 .392


-0. ?58
-'106 .64L


-1-322.135


-o .'t 69
-31- 4 .'18'7
-658 . 955


-0 .392
-1 98 . 6l-5
-409 .4!2


-0 .772
-108. 133
-198. B3B


0.000
0. 000


-10.040


0. 000
0. 000


-30. 298


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000


-306.083


0.000
0,000


-306.3BB


0.000
0.000


-306.926


0.000
0.000


-307.653


0.000
0.000


-308.600


0.000
0.000


-309.143


0 . 1.10


-'to] . t3'1
-1825.645


0.L10
-695 .'7 46


-7805 .421


0.109
-6'74.334


-1-'7 66.528


0. 10r
-616.'7 39


-1669.550


0.744
-591 . BB1


-1-62'7 . 195


0.180
-5't't .256


-1600.4'72


-0. 197
-64s.300


-1651.532


-0.181
-636.250


-1 636. 002


-0. 158
-618.537


-7604 .432


-0 . 1L'7


-564 .'7 6t
-7513.214


-0.048
-540.044


-1-469.252


-0. 010
-528 .222


-r44'1 .569


0.004
-518.821


-1431.208


0.000
0.000


-254.956


0. 000
0. 000


-25'/.5'/6


0.000
0.000
0.000


0.000
0.000
0.000


70150 GLOBAL


7O?OO GLOBAL


]0750 GIOBÀL


80101 Gl,OBAr


80102 GLOBAL


BO1O3 GLOBAL


BO1O4 GLOBAL


80105 GLOBAL


80106 Gr,OBÀi,


40201 GtoBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


BO3OI GTOBAI


BO3O2 GLOBAL


80303 GIOBAT


80304 Gl,OBAi,


80305 G1oBAL


80306 G1oBAL


8O3O? G1OBAL


I
t''


lf
iç


ForrÉ8


Fûß¿ÊS


SIJBDL
SBBR
sBtù-


SUBDI
SBBR
sBw-


BO4O1 GLOBAL
SUBDL
SBBR
sBw-


BO4O2 GLOBAL
SOBDL
SBBR
sBw-


80403
T',*
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SUBDL
SBBR.
SBW_


0.000
0. 000


12.1-L3


0.000
0.000


L2.L50


0. 000
0. 000


72 . r94


0. 000
0. 000


12 .21-6


0.000
0. 000


1-2.226


-0. 570
0. 002


10.590


o.t64
a .002


10. 635


-0.163
0. 000


10. 638


o.172
0.001


10.487


-0.004
-0. 001
10. 435


0.084
-0.003
10. 4 B3


AXIAL


484 .035
-484.035


0.085
-0.085


-18 .152
L8 .1-52


59'1 .293
-59'/.293


-0.L22
0.r22


10.731
-10.731


518 .793
-518.793


0 .504
-0. 504
-9 .629


9 .629


s35. 326
-535. 326


0. 473
-o .4'7 3
1A .362


-t8.362


507 -344
-1. 109


5 .542


499.11-6
0.306
'7 .437


458.515
o.263


-1.985


449.912
-0. 358
- 4 .93'7


442.334
-0.1'10
4.335


484.035
0. 08s


-18.752


59'7.293
-0.L22
10.731


518.793
0.504


-9.629


535.326
0. 4?3


14.362


512.900
0-084


-'/.200


612. 850
-0.418
-'1.031


436.O20
-0. 198
73 .4't 6


SHEAR.Y


0 .090
-0 .090
-0.067
0.067


-'t - 625
'7.625


0.089
-0.089
-0.067
0.067


-7.638
7.638


0.070
-0. 070
-0.065
0.065


-'7 .651
7.651


0.041
-0.041
-0.061
o.06'1


-'7 .4'7 6
1 - 4'16


o.t97
0 .423


-3.143


o.026
0 .423


-3.141


0.085
0 .424


-3.145


0.080
o .423


-3.142


0.142
0 .422


-3. 135


1 .009
0. 153


-4 .668


-0.561
0.154


-4.'736


0.184
0. 154


-4 . ?08


-0.337
0. 157


-4.'199


0.024
0. 159


-4.18r


-0.098
0.158


-4 - 805


-0.'71-2
0.160


-4 .'7 4A


SHEAR-Z


1.155
-1.155
0.138


-0. 138
-8.706
8.706


-0.5?B
0.578
0. 139


-0. 139
-8. ?87


8. ?87


0.235
-0.235
0.140


-0. 140
-a .'7 63


8 .763


-0. 353
0. 353
o .742


-0.742.8. ?81
B.]81


-L2 .3'7 5
o.L2'7


-t .258


't.126
0 .210


-r .41L


0,261
0.113


-0.784


1.149
0.155


-1.160


-5 .'7'78
0 .286


-1.751


-92.866
0.373


13. 10l,


51. .396
0.439


27.799


-26 .426
0. 534


19,821


22.'734
0. 613


2A ,95A


-13.700
0. 660


25.602


-5. 950
0.986


24.'7to


50 .062
o .'713


2L.254


TORSlONAL


-16. 190
16. 190


1 .602
-7 .602
2.922


-2.922


-46.166
46.166
4.103


-4.103
21 .47-1


-2'7 .AI'7


-33.06s
33 .065


5 .557


110.433
-110.433


-11.079
11.0?9


6 .221-
-6.22L
98 . 319


-98 .319


0.000
0.000


-3'7.'735


0.000
0.000


-40. 335


0.000
0.000


-3r .664


0.000
0.000


-18 .077


0-000
0. 000


-6.249


-16.190
7 .602
2 ,922


-46. 166
4.103


27.817


-33.065
5.557


110.433


-11.079
6.221


98 .319


-11.495't.321
-35.363


-'t.39'7
3.113


-'1 .660


-2.0'74
-0 - 526
21.489


BENDING-Y


107.165
-110.006


0. 057
-0.396
12.558


B .858


-52.526
53.94'l


o .o24
-0.365
3.469


18.146


32.421-
-32 .999
-0.009
-0.335


4.152
16.805


23 .632
-0.0?0
-0.2'79


1- .'t 56
79.846


0. 000
0. 000


-254 .984


0.000
0.000


-252.4L9


0.000
0.000


-249 .463


0. 000
0. 000


-248.00'1


0.000
0.000


-24't ,328


-54 .422
-0. 936


-5'7.at2


\4.067
-0. 997


-53.671


-20.044
-r-124


-53.751


5. 103
-1.149


-66,25't


-a .2'7 7


-L.2'71-
-'10.441.


-2.44'1
-1. 440


-65.859


v4fbl'{ëç


?9 t}RLeç


80404 GLOBAT
SUBDL
SBBR
sBw-


BO4O5 GLOBAL
SUBDL
SBBR
SBW-


80406 GLOBAL
SUBDl,
SBBR
sBt{-


8O4O? GLOBAL
SUBDL
SBBR
SB9J_


80501 GtoB.ct
SUBDL
SBBR
sB'{-


SUBDL
SBBR
SBId-


SUBDL
SBBR
sBll-


SUBDT
SBBR
sBft-


SUBDL
SBBR
sBfJ-


SUBDL
SBBR
sBw-


suBDt 0 " 378
SBBR -0. 001
sBw- 10. 382


I L4'761 > LIST FOR MEM 50511 TO 50571 By 10


80503 GLOBAT


80504 GLOBAL


80505 GtOBÀt


80506 GLOBAL


80507 GLOBAT
24.294
-1.335


-'7 4 -59'7


I


I.*


*RESULTS OT IATÊST ANALYSES*


PROBTEM _ BR 163 ÎITLE - BR 163 STRUDL MODEL


AcrrvE uNrrs EEET KrP *oo orá" a""


MEMBER FORCES


MEMBER LOADING


50511 SUBD¡


SBBR


SBW_


JOINT


80501,
50502
80501
50502
80501
50502


5052r SUBDT 80502
s0503


SBBR 80502
50503


sBw- 80502
s0503


50531 SUBDL 80503
50504


SBBR 80503
50504


sBw- 80503
50504


50541 SUBDL 80504
50505


SBBR 80504
50505


SB9J- BO5O4
50505


BENDlNG_Z


-10 .07 6
10 .297
-1 .007
0.843


-5'7.932
39. 175


-B .9'7 2
9. 191


-1.089
o.925


-57. 601
38. 813


-6. 998
7.170


-1.245
1 .084


-57 .091
38.2'70


-4 .985
5. 085


-1 . 300
1.136


-'72.28'1
53.896


117







GT STRUDL 30 Out .l: \18735 !,lest River\6. 0 TECHNICAL DELIVERABLES\06-E17 : 44:56 Februar 20 20L3 Page 2'lL\2C


50551 SUBDL BO5O5
50506


SBBR 80505
5050 6


sBr{- 80505
50506


50s61


5L2.900
-512. 900


0.084
-0.084
-1.200


'7 .200


612.850
-612 -850


-0.418
0. 418


-'7.03'1
't .031


436 .020
-436. 020


-0. 198
0. 198


L3 .41 6


-13.476


-0.007
0.007


-0 .066
0.066


--1 .43'7
'7 .43'7


-0.035
0. 035


-0.064
0.064


-'7 .4'70
't.470


-o.042
o.042


-0.067
0.067


-1 .402
'1 - 402


o.024
-o.024
0.744


-o.744
-B .'7 43
8.743


-o.l-24
0.124
0.t44


-0.t44
-B.786
8.786


-0.805
0.805
o.1_46


-0.146
-8. 691


8. 691-


-11.495
11.495


't .32'7


-35.363
35.363


-1 .39"1
'7 .39'7
3.713


-3.713
-1 - 660
1,660


-2 .0'7 B


2 .0'7 B


-0.526
0.s26


27 . 489
-27.449


15 .9\2
-15. 970
-0.061
-0.293
6.566


L4.942


6.42't
-6.721
-0. 2 B5
-0. 070
1.813


79,'t99


-55. 640
57.619
-0.136
-0.222
12.260


9. 119


-1.706
1. 690


-1.431
7.264


-'7 4 .66I
56.366


0 .29'1
-0. 382
-L.'722


53 .446


0.864
-o.96'7
-1.537


1 .372
-1 6,592


58 .382


50s71


SUBDL 80506
s0501


SBBR 80506
5050?


sBw- 80506
5050?


SUBDL 80507
50508


SBBR BO5O7
505 0B


sBw- 80507
50508


L4?7} > $PIER 3 DESIGN INFLUÐNCE LOADS
L47B} > ],OAD LIST ISUBDL'


1479} > LIST REAC BO3O1 TO BO3O7


JOINÎ LOADING


80301 GtOBAt
SUBDL
SBBR
NBI{_


BO3O2 G],OBAL
SUBDL
SBBR
NBW_


80303 GLOBAL
SUBDL
SBBR
NBW_


80304 GLOBAL
SUBDI,
SBBR
NBW-


BO3O5 GLOBAI
SUBDL
SBBR
NBI{-


B0306 GIOBAL
SUBDL
SBBR
NBW.


BO3O7 GLOBAL
SUBDL
SBBR
NBW.


{ 1480} > $PIERS 2 E 3 SPECIFIC EOUNDATION LOÀDS


{ 1481} > LOAD l,rST 'NB!¡A' 'SBWA'
T L4A2I > LIST SUMM REAC


*RESUL?S OF LATEST ANALYSES*


PROBiEM _ BR 163 TITLE _ BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


RESULTANT JOINT TOADS SUPPORTS


X FORCE


0. 002
14.130
52.26r


0.002
14.L39
52 .239


0.o02
14.L'73
s2.186


0.002
L4.245
52.001


0. 003
14.338
51-.942


0.003
14.368
5L.923


0.003
74 .392
51.938


Y FORCE


940."t02
o .752


L2.452


1000.548
-0.819
-5.014


943. 906
-1. 385
2.254


920. 398
0. 378


14 . 635


472 .465
0. 3Bl
6. 509


-t50.'t23


-0. 408
-16.126
'/59.266
-0. 915


-19 .449


Z FORCE


0 .005
0. 554


10.445


-0.171
0.554


10.457


-0.086
0 .555


10.465


-0. l-39
0.555


10.468


-0.137
0.555


10 .4'7 4


-0,101
0 .555


L0 .4'7 4


-0 .056
0. 555


'10 .4'71


X MOMENT


-556.029
8.600


L95 .926


43L.O28
10 . 316


138. 6?9


-157.389
6. 573


r24 .369


198.987
8.616


7't1 .604


194.422
6.93'7


140.337


23 .'7 52
a .420


166.911


-228 .718
9.O12


11 3 .229


Y MOMENT


-o.726
-6'7.986
139.386


-0 ,335
-266 .538


248 .926


-0.469
-638.458
860.787


-0.758
-706.641


859. 356


-0.'7 69
-3L4.'78'7
2ta .466


-198.615
- 41 .12'1


-108.133
-105.379


Z MOMENT


-0. 197
-645. 300


-1430.051


-0.181
-636.250


-7443.328


-0. 158
-610 . s37


-7 4 6'1 .27 4


-0.117
-564 .1 6r


-1548.003


-0. 048
-540 . 04 4


-1573.556


-0.010
-528 .222


-15'19.2'15


0.004
-518. 821


-15f3.212


*RESULTS OF LATEST ANATYSES*


PROBTEM - BR 163 TITLE _ BR 163 STRUDL MODEL


ACTTVE ONTTS FEET KTP RAD DEGF SEC


SUM OF REACTIONS ABOUT COORDINATE X O.OOO Y 0. 000 z 0.000


LOADTNG X FORCE Y FORCE Z FORCE X MOMENT Y MOMENT Z MOMENT
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NBIIA 16.315?5 -0.28606968-06


sBwA -16.31575 0.28266038-06


{ 1483} > r,rsr REACr 80201 rO 80206 80301 rO 80307


2.095927


-2.09592L


-2 .41-0214


2.4102L2


-977.2476


9 t-t .241'7


78 .1 626'7


-L8 .'7 6264


*RESULTS OF LATEST ANALYSES*


PROBLEM _ BR 163 TITLE _ BR 163 STRUDL MODEL


ACTIVE UNI?S FEET KIP RAD DEGF SEC


RESULTANT JOINT TOADS SUPPORTS


JOINT


80201


4o202


80203


80204


80205


80206


80301


80302


80303


80304


80305


80306


80307


1.188
-1.188


1 .188
-1. tBB


1 .188
-1.188


0. 052
-0.005


0.011
-0.014


-0.068
0.o24


GLOBAL
NBI.ÛA


SBT.TA


GLOBAL
NBWA
SBWA


GLOBAL
NBWA
sBwÀ


GTOBAL
NBWA
SBWA


GLOBAL
NBWA
SBWA


GLOBAL
NBWA
SBf{A


GLOBAL
NBIJA
SBT{A


G],OBAL
NBr.lÀ
SBWA


GT,OBAL
NBWA
SBWA


GLOBAL
NBWA
SBI{A


GLOBAL
NBWA
SBWA


GtOBAt
NBWA
SBWA


GI,OBAL
NBWA
SBIIA


-1.189 0.006


X FORCE


7.332
-7 .332


L.332
-1-332


L.332
-t.332


1.332
-7 .332


1. 333
-1. 333


1.333
-1.333


1.190
-1.190


1.189
-1.189


1. 189
-1.189


t_189


Y FORCE


0.001
-0.023


0.009
0.014


0. 000
-0. 001


0. 001
-0.002


0. 017
0. 007


-0.030
0.007


0.004
-o.026


0. 007
0. 017


-0. 003
0. 001


-0. 005


Z FORCE


0.158
-0.165


0. 158
-0.163


0.159
-0 .161


0 .161
-0.159


0.163
-0. 158


0.166
-0. 158


0. 133
-0.141


0.134
-0. 138


0.135
-0. 137


0,136
-0.135


0.137
-0.134


0. 138
-0. 134


0.138
-0. 133


X MOMENT


0.750
-4.L04


0 .617
-0.530


0.5?6
-0.544


0 . 4'15
-0.556


0. 570
-0 .646


4 .2LA
-0. 811


0 ,628
-3.786


0.503
-0.388


0. 458
-0.394


0.35s
-o.392


0 .39'7
-0 .429


2.4'79
-0. 440


0. 530
-0 .620


Y MOMENT


t.362
-7 .362


-1 .561
L.562


-0. 552
0.552


-0.037
0.037


0.849
-0.849


-7.'174
t.'714


-0 ,1-26
o .126


-5 .L'7 4
5 .173


-6. B8 4


6.884


-9 .72'1
9.72'7


-8.142
I .742


-4.'703
4.'703


-1 .082
L .082


Z MOMENT


-16.198
16. ?98


-16.803
t 6.803


-16.?08
16.708


-1.6 . 6't 8
76.614


-1 6. 695
16.695


-16 .628
'l-6 .624


-14.593
14.593


-14 .589
14 .588


-14.485
14 .485


-t4.36't
t4.361


-L4.205
r4.205


-14.096
14.096


-14.060
14.060


{ 1484} > LIST EOR MEM 40211 TO 40261 By 10


*RESULTS OF LATEST ÀNAIYSESI


PROBLEM _ BR 163 TITLE _ BR 163 STRUDI, MODEL


ACTIVE UNITS EEET KIP RAD DEGF SEC


AXTAL


-0.001
0.001


-0.018
0.018


0 .008
-0. 008
0.011


-0.011


0.001


4021I NBWA 80251
40202


sBtÍA 40251-
40202


40227 NB9JA A0252
40203


sBwA 80252
40203


40231 NBWA 80253


SHEAR-Y


-1.319
1.319


-1 .319


-1 .394
1.394
1-.394


-1.394


-r.2BA


SHEAR-Z


0.076
-0.076
-0.524
0.000


0.081
-0.081
-0 - 123


0. 123


0.078


TORSlONAL


1 .180
-1.180
-1 .1B0


1 .180


-1.2L2
1.2L2
7.212


-1.2r2


0.043


BENDING-Y


-0. 19?
-0.362
2.49'7


-0. 560


-0 .0'7 4


-0.524
-0.098


1 .008


-0.035


BENDING-Z


-1-O .2'70
0. 533


to.2'70
-0 .533


-70.237
-0 .056
1-O .231-
0.056


-10.169
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4024r


4025r


4026\


SBWA


NBWA


SBWA


NBWA


sBwÀ


NBWA


SBWA


40204
80253
40204


4o254
40205
802s4
40205


80255
40206
80255
40206


8O256
4020'7
80256
40207


-0.001
-o.002
o.o02


0. 001
-0. 001
-0. 001
0.001


0.014
-0. 014
0.007


-0. 00?


-0. 025
0.025
0. 005


-0. 005


'l-.248
\.2Aa


-1. 288


-1.29r


| .291
-t.291


-1 .395
1 .395
1.395


-1.395


-1 .306
1 .306
1 .306


-1 .306


-0.078
-0.079
0.0?9


0.0?B
-0. 078
-0.079


0.07 9


o.724
-o.L24
-0.082
o.082


0.528
-0.004
-0.o'77


0 .0'7 7


-0.043
-0.043
0.043


-0.380
0.380
0.380


-0.380


0.829
-o.829
-o.829
0.829


-1 .336
1.336
1.336


-1 .33 6


-0 .542
-0.003


0. 583


0.075
-0. 654
0.013
0 .5'12


0.059
-0. 9?3
o.L02
0.500


-2.605
0 .644
0 .25'7
0.314


0. 661
10. 169
-0. 661


-10. 166
0.638


10. 166
-0. 638


-10 .0'7 4


-0.224
L0 .0'7 4
0,224


-10.068
0 .429


10.069
-o .429


{ 1485} > ¡tST FOR MËM 40311 TO 40371 By 10


*RESULTS OE LATEST ANÀIYSESI


PROBLEM - BR 163 TTTLE _ BR 163 STRUDL MODEL


ACTIVE UNITS TEET KIP RAD DEGE SEC


MEMBER FORCES


MEMBER LOADING ,]OINT


40311 NBwÀ 80351
40302


sBwA 80351
40302


AXIAT


0.002
-0. 002
-0.021


0-021


0. 006
-0.006
0.014


-0.014


-0.002
o.002
0, 000
0.000


-0. 005
0.005
0. 006


-0. 006


0. 045
-0. 045
-0.00s
0.005


0.010
-0.010
-0.014


0. 014


-0. 059
0.059
0.021


-o -o21


SHEAR-Y


-1- .269
1-.269
r.269


-7.269


-1.350
1.350
1.350


-1.350


SHEAR-Z


0.064
-0.064
-0.506
-0.018


0.069
-0. 0 69
-0. 1 15


0-115


TORSIONAL


t.0L2
-1-.0L2
-1 .012


I .072


-1.411
1.411
1.411


-1.411


-0.575
0.575
0.5?5


-0.575


-1 .457
1.457
1.451


-7 .45-/


-1 .450
1 .450
1.450


-1.450


-0.736
0.?36
0.'736


-0.'736


0.187
-0.187
-0.18?
0.187


BENDING_Y


-0.163
-0. 311


2 .291
-0 .497


-0. 04 6
-0.465
-o . 162
1.009


-0. 005
-0.442
-0. 066
0.544


0.107
-0. 595
-0.064
0.543


0.139
-0 .9'7 3
-0 ,o22
0.51?


-l .197
-0.296
-0.012


0. 537


0. 014
-0.818


o .76'7
o .302


BENDlNG_Z


-8.550
-0. 816
I .550
0.816


-8.501
-r. 461


8. s01
7.46L


-8.487
-0.140
8.487
0.740


-B.454
-0.'t79
8.454
0 .'719


-B .485
0.258
8,485


-0.258


-8.49s
0.864
8.495


-0.864


-8 - 481
0 .715
8.48L


-0.71 5


4O32T NBÍIA


SBWA


40331 NBWA


SBWA


40341 NBWA


SBTIA


40351 NBWA


SBWA


40361 NBWA


SBWA


403'77 NBWA


SBWA


14901 >
1491Ì >


80352
40303
80352
4 0303


80353
4 0304
80353
4 0304


80354
40305
80354
4 0305


I 0355
40306
8 0355
4 0306


803s6
40307
80356
40307


8035?
4 0308
80357
40308


-L .250 0.066
L.250 -0.066
\ .250 -0.065


-7 .250 0.065


-1.251- 0.066
r.251- -0.066
r .25L -0.065


-7 .257 0.065


-1.115 0.113
1.115 -0.113
1.11s -0.067


-1.115 0.067


-1.034 0.464
1-034 0.060
1.034 -0.071


-1 .034 0.071


-1 .052 0. 109
r .052 -0. 109
7.052 -0.064


-1 -O52 0.064


l4B6) > $
I4B7} > $COLUMN DESIGN INFLUENCE I,OADS
I4BB} > IOAD LIST ISUBDLI INBBRI ISBBRI INBW+i ISB9{.I
t4891 > LrST FOR MEM 30111 TO 30161 By 10 30211 TO 30261 By 10 -


30311 TO 30371 BY 10 30411 TO 30471 By 10 -
30511 rO 30511 BY 10


*RESULTS OF ],ATEST ANAI,YSES*


PROBTEM - BR 163 T]TLE . BR 163 STRUDL MODET


ACTÎVE UNITS FEET KIP RAD DEGT' SEC
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MEMBER FORCES


MEMBER LOADING


30111 SUBDL


NBBR


SBBR


NBW+


sBw-


SHEAR.Y


0.000
0.000
0. 000
0. 000
0. 000
0.000


13.283
-11.950
-13.283
11.950


0. 000
0.000
0. 000
0.000
0. 000
0. 000


13.165
-71 .832
-13.165


11-.432


0.000
0.000
0.000
0.000
0. 000
0. 000


13. 155
-11 .705
-13.155


11. ?05


0.000
0.000
0.000
0.000
0.000
0. 000


L2.836
-11. 385
-r2.836
11.385


0.000
0.000
0.000
0.000
0.000
0.000


14 -242
-12 .683
-r4.242


12 .683


0. 000
0.000
0.000
0.000
0.000
0 .000


14 .060
-12.501
-14 - 060


12.501


0. 003
-0. 003
10. 182


-L0. J.82


21 -l 55
31.855


-30.878
-48 . B19


4"t -842


0.003
-0. 003
10. 082


-10. 082
-21.968


21 - 968
31.701


-30.'723
-49.20r


48.224


0.oL2
-0.o12
-6.562


6 .562
-36.'742


SHEAR-Z


11.302
-17.302
-0.496
0.496


-0.344
0.344
2.442


-2 .482
-5. 633


5. 633


-'/ .363
7. 363


-0.486
0.486


-0. 611
0.611
3 -'132


-3.'732
-4.949


4 .949


0,579
-0.579
-0 .42r


0 .42L
-0.406
0.406
3.060


-3.060
-4 .070


4 .070


-0.'132
o.'732


-0. 56B
0- s6B


-o.572
o .572
3.246


-3.286
-5 .542
5.542


6.136
- 6 .136
-0.409
0.409


-0.318
0. 318
1-599


-1. 599
-3. 634


3. 634


-9.788
9.788


-0.26'7
o -26"1


-0.344
0.344
3.564


-3.564
-2.494
2.494


6.92L
-6.92L
-0.916
0.916


-0. 6?0
0 .610
8.4'/'/


-8. B77
-L5 .'7 57
15. ?57


-5 .469
5 .469


-o.13't
o .'7 3'7


-1.007
1. 00?
9 .0'13


-9.0'7 3


-11. 005
11.005


-3.285
3-245


-0. 658
0. 658


-0.671


TORSlONAL


0.000
0.000
0.000
0.000
0.000
0.000


-2.741
2.741
2.1-4'7


-2 .r4'7


0.000
0.000
0.000
0. 000
0.000
0. 000
0. 543


-0.543
-0.543
0.543


0.000
0.000
0.000
0.000
0.000
0.000


-2 .37r
2.31-t
2.311


0.000
0.000
0.000
0.000
0.000
0.000


-1.670
L.6'70
r.670


-1 . 6?0


0.000
0.000
0.000
0.000
0.000
0.000


-2 -534
2 .534
2.534


-2.534


0.000
0.000
0.000
0 .000
0. 000
0.000


-0 .085
0.085
0.085


-0.085


-0.004
0.004


-15.026
1-5.026
29.012


-29.0t2
-30.8??
30.877
50.813


-50. 813


0 .004
-0.004
73.492


-1-3.492
-31.837
31.837
28 .388


-28 .3BB
-55. B2B
55.828


0.078
-0 ,078


-81.045
81. 045


-'72.063


BENDING-Y


-t33.282
'79-484
4.639


-2 .2-t 9
3 .'7 32


-2.095
-25 .'7 57


13.942
s1. 539


83.551
-48 .501


5.094
-2 .1Ar
5.442


-2.934
-36.646


18.882
52.826


-29.2'1r


-20 .493
17.893


4 .629
-2.447


4 .503
-2.399


-32.368
16 . 514
46.335


-25.254


21 - 461
-1't - 664


5.'724
-2. 780


5 .234
-2.582


-35.069
18.050
5 5 .'7 0'l


-26.99'l


-14.4-t8
44 .303


4 .643
-2 .365


3. 916
-2.L44


-23 .592
14. 683
42.582


-22.339


129.03I
-'1 4 -571


3 .214
- J. .'7 26


3.'704
-1,788


-34 .'7 69
14.9L'7
33.28'7


-71.743


-38. 017
13.863


6. 870
-3 .6'14


5. 681
-3.342


-69 -524
38.543


115. 681
-60. 689


30.790
-tL.'704


5. 965
-3 .392


'7 .449
-3. 935


-70.780
39.114
91-.364


-52.95'7


1?.401
-5.081


5. 613
-3.744
5.739


BENDlNG-Z


0. 000
0.000
0. 000
0. 000
0.000
0.000


226.08L
-r66.02A
-226.081
166.024


0.000
0 .000
0 .000
0.000
0.000
0.000


222.'701
-163 .20'7
-222.101-
763,20't


0. 000
0.000
0.000
0.000
0.000
0.000


234 .669
-110.281.
-234 .669


170.281


0.000
0-000
0.000
0. 000
0.000
0. 000


226.093
-163. 361
-226.093


1 63.361.


0.000
0.000
0.000
0 .000
0 .000
0.000


2'7I .'7 93
-196. B0B
-2'tI .7 93


196. 808


0. 000
0.000
0.000
0.000
0.000
0.000


266.2)-r
-1-92.239
-266.2r1-


t92 .239


0.056
-0.04?


212.51-6
-7't 6 .919
-454.r49


3'74.222
579.390


- 4 69 .921,
-933 .602
'764.924


0.056
-o.04'/


21-O .406
-77 5 .21.9
-458.363


381.694
5'7 6 .0'7 9


-461 -749
-941.151
'7'7I.I43


0.041
-0.001
65.195


-89.800
-5S0. 580


JOINT


3 0111
30LL2
30111
30Lr2
3 0111
30112
30111
30tL2
30111
:1011 2


AXIAL


7't9.244
-165.208


-0 .'7 48
0.?48


-0. 069
0. 069
1. 235


-1-.235
-9.87L
9.871


170. 554
-1-56.522


0.480
-0.480


0. 934
-0. 934
-4 .834
4.834
4 .686


-4.686


rga.042
-7'72.'1't2


-0.1'7'7
0.1-'7'7
o.829


-0. 829
4.884


-4. BB4
5. BB2


-5.882


r71.496
-1-56.226


-0. 908
0. 908


-o .234
0 .234
6.405


-6.405
3.992


-3 .992


1-'79.262
-762 -A42


-0.656
0. 656


-0 .320
0. 320


-0.485
0. 485


-4 .682
4 .682


792 .AA7
-t'7 6.46'l


0.151
-0. 151
0.640


-0. 640
-10. 680


10. 680
2.97't


-2.97'7


163. 300
-153.012


-1 .033
1 .033


-0.318
0.3r8
't .1 68


-'7 .1 68
-79.'t2'7


79.'12't


154.863
-\44.575


0. 589
-0.589
1.L29


-1 -729
-8,146
8.146
1 .98',7


-1 .981


173.845
-162.190


0 .253
-0.253
1.181


30L2L SUBDI 30121
30122


NBBR 30127
30r22


SBBR 30121
30722


NBW+ 301-21-
30122


sBw- 30L2t
30122


30131 SUBDL 30131
30132


NBBR 30131
301 32


SBBR 30131
30132


NBW+ 30131
30\32


sBw- 30131
3 0132


30141 SUBDL 30141
301-42


NBBR 30141
301-42


SBBR 30141
30142


NBt{+ 30141
30742


sBt{- 30141
30142


3 0151


301 61


SUBDL 30151
30152


NBBR 30151
30152


SBBR 30151
3015 2


NBW+ 30151
30L52


sBw- 30151
30152


SUBDL 30161
301 62


NBBR 30161
30r62


SBBR 3016L
30r62


NBW+ 30161
30162


sBw- 30161
30t-62


3027I SUBDL 30211
30272


NBBR 302LL
30212


SBBR 30211
30272


NBW+ 30211-
30212


sBf{- 302 1 1


30212


30221- SUBDI 30227
30222


NBBR 3O22I
30222


SBBR 30221
30222


NBW+ 30221
30222


sBff- 30227
30222


30231 SUBDL 30231
30232


NBBR 30231
30232


SBBR 30231
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NBt'Û+


sBw-


30247 SUBDL


NBBR


SBBR


NBW+


sBf{-


30251 SUBDL


NBBR


SBBR


NBfI+


sBt{-


30267 SUBDT


NBBR


SBBR


NBW+


sBl,f-


30311 SUBDL


NBBR


SBBR


NBW+


sBw-


3O32I SUBDL


NBBR


SBBR


NBW+


SBÍI_


30331 SUBDL


NBBR


SBBR


NBW+


sB}l-


30341 SUBDL


NBBR


SBBR


NBW+


sBw-


30351 SUBDL


NBBR


SBBR


NBW+


sBw-


30361 SUBDL


NBBR


SBBR


30232
30231
30232
30231-
30232


30247
30242
3024L
30242
3024I
30242
30241-
30242
3024L
30242


30251
30252
30251
30252
30251
30252
30251
30252
30251
30252


30261
30262
30267
30262
3026L
30262
3026r
30262
3026L
30262


30311
3 0312
30311
303L2
30311
30312
30311
30312
303 11
30312


3032 t
30322
3032r
30322
30321
30322
30321-
30322
30321
30322


30331
30332
30331
303 32
30331
30332
30331
30332
30331
30332


30341
30342
3034 1


30342
303 41
30342
30341
30342
30341
30342


30351
30352
30351
30352
30351
30352
3035 1


30352
30351
30352


303 61
30362
30361
30362
30361
30362


-1.181
4.630


-4.630
10.002


-10. 002


155. 115
-144.061


-0.718
0.?18


-0.149
0.149


10.179
-10.179


3.485
-3 .485


159.989
-148.34s


-0.803
0.803


-0.398
0.398
1 .468


-1.468
-1 ,502


'1 .502


L'7 2 .88 6


-L6\.242
0 .252


-0 .252
0. 960


-0. 960
-18 .585


18 .585
9 .69'1


-9.69'7


L62.570
-r52.400


0 .124
-0.'720
-0.067
0.067
9.585


-9.585
-18 .218


tB .2tB


153. 628
-143. 458


-0.089
0.089


-0.942
0 .942


-'1 .452
'7 .452
2.859


-2 .859


1'7 6.249
-165. B?3


-o.L92
o .192


-7,449
1.449
2.548


-2 .548
6. 053


-6.053


742 .50-t
-732 .r30


o.-Ì'13
-o .'7'7 3


o .423
-o .423
1 6. 609


-16.609
1.532


-1 .532


137.561
-L2'7.03'7


0.340
-0.340


0.3'1'7
-0.3'7'7


1 .729
--1 .r29
-5.840
5.840


736.O't 4


-125.550
0. B9?


-0. 891
-o .529


0 .529


36.'742
-1.017


2 .06'l
-17.824


'70.'t'7 4


-0.030
0.030


33.065
-33.065


3.785
-3.785
7 3 .128


-'/2 .6'18
-6. 101
5.051


0. 015
-0.015
15.953


-15. 953
-8.363
8.363


40.812
-39.706
-24.987
23.881


0.015
-0. 0 15
15.870


-15.8?0
-8.589
8.589


40 .684
-39.578
-25.385


24 .2'79


-0.011
0 . 01r-
?.981


-'7 .947
-20.061


20 .061
25.893


-24 .92'7
-44.L44
43.178


-0.01r-
0.011
'7.821-


-'7 .B2t
-20.263


20 .263
25.618


-24.652
-44 .499


43. s33


-0.007
0.00?


-9.056
9.056


-39.262
39.262
-6.L24
7.110


-75. 403
74.418


-o .02'1
0.02'1


33 .830
-33.830


5 .962
-5.962
13.664


-'/ 2 .6'19
-1 .033


0.04'7


0.015
-0.015
1-'7 .603


-17.603
-9 .L32
9.132


43.311
-42 .3r7
-25 .'t 62


24 .'7 63


0.016
-0.016
20 .26'7


-20 .261
-11.319


11 . 319


0 .6'7 L


8.116
-8 .116
-9.861


9.861


4.2't7
- 4 .211
-1.066
1.066


-1.01.5
1.015


17,242
-77 .242
-15.019
15.019


5.140
-5.140
-0. 693


0. 693
-0. 537


0. 537
5.017


-5.01-7
-8 .451
I .45'7


-7.089
'7.O89


-0,495
0. 495


-0. ?35
0. 735


11.088
-11,088
-9.21'1


9 .21-'7


1 .302
-'1 .302


0 .494
-0.494
o.332


-0.332
9. 683


-9. 683
- 12.'739


L2 .7 39


-5.096
5. 096
0 .234


-0.234
0.?54


-0.754
8.840


-8. B40
-6. 403


6. 403


-3. 137
3.137
o .28'7


-o -28'l
o .465


-0. 4 65
9. 050


-9. 050
-1 .529


7 .529


-0 .212
0.2'72
0. 435


-0.435
0.'7 4a


-0.748
74.L34


-L4.t34
-11.604


11. 604


-3.624
3 .624
0. 317


-0. 317
0. 455


-0. 455
8.647


-8.641
-1 .03'7


'7.03'7


r.404
-1-.404
0.309


-0.309
0 .64"1


'72.063
-I52 .'1 46


)-52 .'1 46
-1 1 6. 552


LL6.552


0.093
-0.093


-90.331
90.33L


-101.903
101. 903


-169 .4'10
169 .4'10


-r66.24O
r66.240


-o.o22
o,022


-21.058
2 1 .058


9. 513
-9.51,3


-38. 954
38. 954
15.549


-15.549


0.016
-0.016
19 .7 02


-r9.'t02
-1-2 .6'7 6


't-2 .6'7 6
36.826


-36.826
-27.753


21-.153


0.014
-0.014


-12 .495
t2 .495
26.995


-26.995
-23 .640


23 .680
44.989


-44.989


-0.018
0.018


10 . 118
- 10. 11B
-29 .6Ar
29.647
19.518


-19.518
-49 .652


49 .652


0.031
-0.031


-82.'7 L5
a2 .1 75


-1 4 .494
'7 4 .494


-153.535
153. s3s


-723 .44L
1-23 .44L


0 -o29
-o.o29


-94 .41r
94 .4Lt


-108 .246
704 .246


-174 .808
1?4. B0B


-178.856
178.856


-0.023
0.023


-22.483
22 .443
9.806


-9.806
-41.134


4L.t34
't-5 .664


-15.664


0.008
-0.008
16.571


-16.517
-11.515


11.515


-3 .224
-66.639
36.204
86.163


-4 9. 183


-23.915
1 .418
'7.91-9


-3.92t
'7 .696


-3.890
-81 . 48-l
45.329


1L2 .584
-56.263


-31 . 968
t\ .664
5.781


-3. 044
4.938


-2.81-'l
-51. 431


31 . 615
74.833


-41 .428


43. 513
-15.511


4 .679
-2 .662


6.085
-3. 181


-86.760
42.963
'19.L25


- 42 .'7 1-'7


-41- .287
16.093
-3. 431


'l-.'725


-3 . L29
1.984


-73.381
39 .9'7 6
BB. BBB


-44.939


2A .0't r
-10. 489
-2 .L09


l" .301
-5.303


2.'103
-69.329


3B .831
56.171


-34 .624


15.152
-4.L09
-2 .409


1 .397
-3.852


2 .214
-7 1- .1-52
39.294
63. 138


-36.638


1. 818
-0. 860
-3.041


1.509
-5.290


2 .65't
-100. 585


50.832
81.438


-40.593


L9 .'7 63
-6.825
-2 .344


1- .254
-3.681


2.O5't
-10.422
39.5?3
56. 465


-31.343


-8. 011
2.998


-2.361
7 .259


-4 .'7 40
2. 429


452 .648
282 .606


-288 .390
-1135.549


B68.179


-o .443
0 .329


5L5.232
-391. 238
-1-32.042
146.23't


1131.952
-85'7 .441-
-393.201


3'72 .290


0. 350
-0 ,289


361.811
-294.'795
-1-89.826


156.'790
828.918


-669.895
-4-to .259


373 .'t 45


0 .340
-o.281


359.949
-29-t.262
-194 .65'1


160. ?30
826.024


-667. 506
-4'78.'78'l


380. 699


-0 .23r
0 ,792


L65 .726
-137 .591
-415. r,60


345. 950
451.310


-363.645
-429.099


6'tB .46'7


-o.23'1
o .79'7


161.810
-134.829
-419.136


349 .229
445 .565


-358.851
-836.042


684.188


-0.250
0.224


25.842
-57 .718


-595 .446
45'7 .243
1A9 .44"1


-272 .1 3A
-1122.964


859.2B0


-o .4'16
0. 380


493.934
-374.851
-103 .190


724.71'1
1060.790
-803.226
-313. 911


312 -009


0. 306
-0 .253


361.006
-294.164
-r48.926


156.324
813 . 611


-660 .'716
-456. 411


366.224


0.311
-0.255


39t .1 47
-319.394
-21-5 .4'7 5


175.068
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GT STRUDT, 30 Out ut- J:\1873s west River\6.0 TECHNICAL DELIVEB4ÞIEå\!þ:ItJ:¿-1,.s_9 -EçÞ.le¡f?0, ?9]3 Pase 32L\2C


NBW+


SBW_


303?1 SUBDL


NBBR


SBBR


NB9I+


sBw-


30411 SUBDL


NBBR


SBBR


NBW+


SBW-


3042I SUBDL


NBBR


SBBR


NBW+


sBw-


30431 SUBDL


NBBR


SBBR


NBW+


sBl{-


30447 SUBDI,


NBBR


SBBR


NBW+


sBw-


30451 SUBDL


NBBR


SBBR


NBW+


sBw-


304 61 SUBDL


NBBR


SBBR


NBW+


sBvl-


30471 SUBDI


NBBR


SBBR


NBW+


SBVJ-


30511 SUBDT


NBBR


SBBR


NBT{+


30361
30362
30361
30362


303?1
303'72
30371
303'12
30371
303'72
30371
30372
30371
30312


30411
30412
30411
3041-2
30411
304r2
3 0411
304L2
30411
3041-2


30421
30422
3042t
30422
30427
30422
3042L
30422
30427
30422


30431
30432
30431
30432
30431
30432
30431
30432
304 31
30432


30441
30442
30441
30442
30441
30442
30441
30442
30441
30442


304 51
30452
30451
30452
304 51
30452
30451
30452
30451
30452


30461
30462
30461
30462
3046r
30462
30461
30462
30461
30462


304'7 \
304't2
30 4-/ 1-


304'7 2
304"t 1
3047 2
3047 L


304't2
3041 1
30472


3 0511
30512
305L1
305L2
305i 1
30512
3 051.1


-15. 631
15. 631


3. 140
-3 - 140


742.371
-131.847


-0. 193
0. 193


-0 . 422
0 .422


-B.505
B.505
6 - O9'1


-6.O9'7


1-'7 4 .31-'7


-t6L.228
o . 47'l


-o.471
-0.041


0. 041
1.388


-1.388
-r2.365
72.365


166.529
-153.441


-o.225
o ,225


-0. 80?
0. 807


-4.924
4,924


-0. s83
0.583


184.950
-71 1 .1 44


-0.180
0.180


-1.067
1.067
4.O28


-4 .024
6.274


-6 .27 4


152. 003
-139.596


0. 634
-0. 634


0 .261
-0.267
LL .223


-lL.223
't ,81 4


-'7 .A'7 4


155. 679
-t42.619


o -2'to
-o .2'7 0
o.274


-o.214
2 -904


-2.904
-1. 969
L.969


158.039
-144.980


'1 .4'7 9
-1 .41 9
-0.534
0.534


-6.949
6.949


-3. 959
3.959


155.453
-L42,394


-0. 084
0. 084


-o .324
0.324


-3 .54'7
3 -54'7
1.391


-1 .391


L 65 .'t 5'1
-157.119


0.01 8


-0.018
0. 108


-0.108
'7 .654


48. 191
-4'7.1-91
-29.308
28.308


0.009
-0.009
r0 .620


-70 .620
-5.751
5.751


30.246
-29 .246
-20.055


19. 05 6


0. 000
0.000
0. 000
0.000
0.000
0.000


12.420
-I1.5'7'7
-r2 .820
11.5??


0.000
0. 000
0 .000
0.000
0 .000
0. 000


L2.900
-11.657
-12.900


7L.657


0.000
0.000
0.000
0.000
0.000
0.000


12 .721
-1 0. B?3
-t2.12'7
10.873


0.000
0.000
0.000
0. 000
0.000
0.000


L2 .304
-11 .050
-12 .304


11 .050


0.000
0.000
0.000
0.000
0.000
0 .000


11.550
-10.310
-11.550


10 . 310


0.000
0 .000
0.000
0. 000
0. 000
0.000


11.68t
-10.440
-11.681
10.440


0.000
0.000
0. 000
0.000
0-000
0. 000


11.64'7
-10 - 40?
-1)-.641


10.407


-1. 003
1.003
o .02'7


-o.02-l
0. 034


-0. 034
a .122


1-2.666
-L2 .666
-9. 681


9. 681


2.'7 36
-2.'736
0.230


-0 .230
0.481


-0.481
9. 537


-9.s37
-7.081
7.081


0 .297
-0 .291-


0 .249
-0 .249


-2.599
-5.076


5.076


-'7 .61-3
'7 .6L3
0.255


-o ,255
o.524


-o .524
3-961


-3.961
-7 .966
r.966


o.026
-0.026
0.258


-0.258
0.381


-0.381
3.844


-3.844
-2.54'7


2 .5 4'l


-1.964
1.964
0.368


-0. 368
.0.518


-0.518
5 .085


-5. 085
-3. ?01
3.701


-0. 980
0. 980
0.294


-0.294
0.369


-0.369
3.715


-3.715


-0. 403
0.403
0.389


-0.389
o.552


-0.552
5 .40'1


-5.407
-3.922
3,922


1.843
-1 .843


0. 191
-0-191
0.367


-0.36'l
3 .714


-3.11 4


-2 .1-'7 2


35. 336
-35. 336
-0.04-l
0.047


-0.079
0.079
5. 636


31.441
-31 .44'1
-19.125
1-9.'725


0.024
-o.024
35.843


-35.843
-2t .7 64


2L .'164
66.855


-66. 855
-36.332
36.332


0.000
0 .000
0.000
0.000
0.000
0.000


-0.894
0.894
0.894


-0.894


0.000
0.000
0.000
0.000
0.000
0.000
1 .960


-1 .960
-1 .960


1 .960


0 .000
0 .000
0.000
0.000
0 .000
0.000
0 .'720


-0 .'7 20
-0.120


0.-120


0.000
0.000
0.000
0.000
0.000
0.000
1.442


-7 .442
-L .442


L .442


0.000
0.000
0.000
0 .000
0,000
0. 000
0.906


-0.906
-0. 906
0.906


0.000
0.000
0.000
0.000
0.000
0.000
0. 659


-0. 659
-0. 659


0. 659


0.000
0.000
0.000
0.000
0.000
0.000
0 .326


-o.326
-o.326
o,326


L.B2B
-1. B2B
-0. 037
0.037


-0.04 9
0.049
3.990


-92.559
4't .3 42
71.078


-36.517


-16.185
6.416


-1.904
L.OB2


-3.'7'78
2.06r


-'14 .400
4 0. 351
56. 079


-30.'799


-105 - 016
60. 961
-2.471


1. 180
-2.649


1. 545
-25.104


13. 566
38 . ?35


-1-6.200


79.411
-4s. 609


-2 .553
L .422


-4 .598
2 -211


-36.338
1B . ?50
24 .'7 63


-16.034


-14.813
74 .696
-2.540


1 .386
-3 .1 4'1
2.047


-35. 666
rB .446
27 .303


-15.892


22.214
-13. 415
-3.179


1. 531
-4.542


2 .22r
-44.997
22.275
31 .859


-1"5.280


1 .049
-2.'t09
-2.'718
L.4l7


-3 .626
1.991


-36 .499
20.o40
24.968


-13.484


4 .442
-2 .65't
-3.343


1. 6l-9
-4. 816


2 .3't 3
-41 - 679


23 .66'7
33. 564


-1 6. 190


-18. 851
10.686
-1. 963
1.115


-3.394
1.'t'to


-34.656
7'7.936
21 .049


- 11 - 42'l


-281.550
178.01 5


0. 381
-0 .243


0 .629


-33.463


B'70.1 40
-'to0 .484
-500.324


39'7.4'19


0.218
-0.187


273.300
-235.385
-150.032


129.501
649,947


-543 .'t 48
-391-.O42
321-.229


0 .000
0.000
0.000
0.000
0. 000
0. 000


206 -253
-752.O92
-206.253
752.092


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000


204 .463
-153. 948
-204 .463


153. 948


0.000
0.000
0.000
0.000
0.000
0.000


193.010
-141.490
-193.010


747 .490


0.000
0.000
0.000
0.000
0 .000
0.000


l9't .4a1
-145.173
-r9'7 .441


L45.L'73


0.000
0.000
0. 000
0. 000
0. 000
0. 000


1?9.807
-131.386
-719 .80'1


131 .386


0. 000
0.000
0.000
0. 000
0.000
0.000


182 .5'/ 6
-133.5?B
-182.5't 6


133.578


0.000
0.000
0.000
0.000
0 .000
0.000


782 -1 90
-133. 940
-1_82 .'7 90
133.940


-10. 938
B. 000
0.191


-0 .712
-0. 675


0.'t'75
38.186
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GT STRUDL 30 Out t - J:\18735 Íùest River\6.0 TECHNICAL DELIVERABLES\06-F17:44:56 Februar 20, 20T3 33L\2C


sBw-


30521 SUBDT


NBBR


SBBR


NBW+


sBfl-


30531


30541


soBDt 30531
30532


NBBR 30531
30532


SBBR 30531
30532


NBw+ 30531
30532


sB9{- 30531
30532


suBDr 30541
30542


NBBR 30541
30542


SBBR 30541
30542


NBW+ 30541
30542


sBw- 30541
30542


-1 .654
-13.630
13.630


1"66.'t20
-158. 082


0 .023
-0.023
-0.13?


0. 137
-14 .598


14 .598
10.930


-10.930


163. 505
-154.543


-0.093
0.093
0. 465


-0.465
19.988


-19.988
-11.871


11.871


157 .014
-L44.052


o.'728
-o "128


0 ,42'1
-0 .421
-9.341
9.34L


20. 630
-20 .630


1-56.49'7
-1-4'7 .654


-0. 120
0. 120
0.025


-0. 025
B. 954


-8. 954
-8 .692
I .692


r3o.269
-\17.425


-7 .41 I
L .4'7 A


-0.448
0.448


-s. 631
5.631


-4.8'7'7
4 . B7'7


156.409
-147 .565


0.066
-0.066
-0.034
0.034


-a .642
8 .682
a .062


-8.062


-? .301
-7.081


6 .267


-1.055
1.055
0. 030


-0. 030
0.038


-0.038
B.110


-'t .289
-'1 "O49


6 .229


2.t2L
-2.12L
-0. 086


0. 086
-0.035
0.03s


L1-.213
-10.362
-2.548


L .696


-0 .281
0. 281


-0. 150
0. 150


-0.036
0.036
6.031


-5.t'79
-1-4.284
13.433


0. 180
-0.180
-0.011


0. 011
-0.046
o.046
'7 .668


-6.828
-8 .023


? .183


0.100
-0. 100
-0 .420
o.420


-o .3't 4
0.374
3.645


-2 .805
-5.'128


4.BBB


0.143
-0 - 143
-0.010


0. 010
-0.044
o.044
'7 .65't


-6.8I'7
-7.988
7.148


-5. 636
-10.173
10.173


-30.92'7
30.92'7
-0.014


o.o1 4


-0.0?5
0. 0?5


10.498
-10.498
-10.463
10.463


'7 .'7 63
-'7 .'7 63
0.018


-0. 01 I
-0,018


0. 018
6.844


-6. BB4
-7.980


7. 980


-11.710
11 . ?10


0 .48'7
-0. 487
0.169


-0.169
4.372


-4 .3L2
-4.099
4-099


L2.5't5
-12.5'75


0.069
-0.069


0. 194
-0. 194
't 3 .1-23


-13. 123
-11. 900


11. 900


4 .416
-4.416
0.768


-0.768
0. 619


-0. 619
9. 680


-9. 680
-6.395


-11 .899
71 -A99


0. 107
-0. 10?


0 .L82
-0.182
11.663


-11. 663
-1-0.232
10.232


-3. 990
-6.008
6.008


-2,497
2.491-
0.080


-0.080
0. 099


-0.099
-3. 484
3.484
5.839


-s.839


-4.'767
4 .'7 6t


-0. 133
0. 133


-0.t22
0 -r22
6.342


-6.342
9. 509


-0.246
o.246


-0.113
0.173


r0 .592
- J.O.592
16.996


-1.6.996


-1.187
1. 187
0.062


-o .0 62
0 .241


-0 .24'7
14.658


-14.658
-1,2.713
72,713


-0 . 418
0.418
o.ol2


-0.012
0 .024


-0.024
-0.079


0 ,079
0.324


-0.324


0 .420
-o .420
-0.040
0.040


-0 .205
0.205


-74.827
L4 .821-
13 . 311


- 13 - 311-


TORSIONAL


-0.004
0.004


-2'7.565
2"t ,565
-8.096
8.096


1-6.949
54.229


-24 .422


27'/.595
-1-26.980


0.503
-0.285


0. 675
-0. 45?


-59. 456
28 .694
6'7 .651-


-36.994


-66.222
42 .62 J-


-0.349
o.294
0.001
0. 055


-50 .356
29 .429
60. 911


-36.653


97.94't
-5 6. 388
-2.164


0 .64'7
-0.731


0 .2r7
-42 .309


29 .202
43.'722


-3L.26t-


-80 .178
42 .453
-0.945
0.739


-1.546
0.964


-84 . ?81
45. 411,
75.003


-39.304


-33. 900
20.653
-3. 613


1 .308
-3.240


1.384
-'7 6 .38'7


47 .346
58 - 253


-39.06?


144.254
-90. 558
-0. 968


0. 648
-1 .351


0. B05
-69.110
34.'t8r
60.255


-29 -559


-15 .592
-22.'7'74


3.231


-72 .05"t
8.967
o.259


-0.L'72
-0 .589
0.699


38.580
-16.020
-22 .'t 01


3 .250


-10.920
7'7.36'7
-o .320
0.060


-1. 480
1.375


46.266
-73 .4'12


24.1'72
-30 .623


-\t .624
10 .'t'l r
0.35?


-0.8L2
-0.678


0. 5?0
0. 61s


16.425
-62.3'74
20.244


5 .721
-4.519


0. 451
-0. 483
-o .682


o -544
50.459


-28.'715
-51 .1-26


34 .317


4.'172
-4 .4L2
-1 .098
-0. 161
-2.34s


7 .223
-4 .306
13. 980


-12 .088
-3.835


3 .018
-2 .590
0.489


-0 .518
-0 . 604


0.4'73
49. 903


-28 .792
-55.785


33,080


30512
30511
305L2


30521
30522
30521
30522
30521
30522
30521
30522
3052L
30522


30551 SUBDL 30551
30552


NBBR 30551
30552


SBBR 30551
30552


NB9l+ 30551
30552


sBw- 30551
30552


30561 SUBDT, 30561
30562


NBBR 30561
30562


SBBR 30561
30562


NBW+ 30561
30562


sBw- 30561
305 62


30571 SUBDT, 305?1
305'72


NBBR 30571
30512


SBBR 30571
30512


NBW+ 30511
305't 2


sBw- 305?1
305'72


I 74921 > LrST FOR MEM 40211 TO 40261 By 10


PROBTEM - BR 163 T]TLE . BR 163 STRTJDL MODEL


ACTIVE UNITS FEET KlP RAD DEGF SEC


MEMBER FORCES


4O21I SUBDL 80251
40202


NBBR 80251
40202


SBBR 80251
40202


AXIAL


5'7 3 .3'7 6


-5'7 3 .3'7 6
-I .28'7


7 .28't
-0.5'7'7


0 .5'7'7


SHEAR-Y


0. 003
-0. 003
11.081


-11.081
-79 .932
t9.932


SHEAR-Z


t4.865
-14.865
-0.'152
0.'t52


-0.718
0.718


BENDING-Y


232 .24'l
-341.988


15.21-6
-9 -66't
t2.792
-6.896


BENDING.Z


0-09s
-0.0?6


439.608
-357 . 82B
-63t.42'1


484 . ?30
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NBW+ 80251
40202


sBw- 80251
40202


4022L SUBDI, 80252
40203


NBBR 40252
40203


SBBR 80252
40203


NBW+ 80252
40203


sBll- 80252
40203


4023r SUBDT 80253
40204


NBBR 80253
40204


SBBR 80253
40204


NBW+ 80253
40204


sBw- 80253
40204


40241 SUBDL 80254
4020s


NBBR 80254
40205


SBBR 80254
40205


NBw+ 80254
40205


sBw- 40254
40205


40251 SUBDL 80255
40206


NBBR 80255
40206


SBBR 8025s
40206


NB9l+ 80255
40206


sBw- 80255
40206


40261 SUBDT 80256
4020'7


NBBR 80256
40201


SBBR 40256
4020'7


NBW+ 80256
4020'7


sBw- 40256
4020'7


{ 1493} > LÌST FOR MEM 403t I TO 4037r By L0


PROBLEM - BR 163 TITLE _ BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


r.0. 60?
-10. 60?
-23 .758


23 .754


595,842
-595.842


0.422
-o .422
0.949


-o.949
-5.397


5.39'7
6.063


-6.063


5'13.266
-5'13.266


0 .25L
-0.251


1. 181
-1.181


3. 570
-3.570
1-O .L4'7


-10.147


5s8 .309
-558 .309


-o.'7 4'7


0 .'7 4'7


-0.143
0.143
9 .'7 42


2.315
-2 - 31s


601 . 353
-601.353


-0. 566
0.566


-0. 186
0.186
o .072


-0.o'12
-3.'102
3.'702


584 .419
-584 .419


o .46'7
-o .46'7
1.181


-1- 181
-27.2A0


2 J- .240
L2 .B'7 B


-12.â1?,


53.081
-53.081
- 65 .3'7 1-


65.3?1


0.005
-0.005


B.BB5
-B . BB5


-22 -094
22.094
49.849


-49.849
-69. 785


69. l 85


0. 005
-0.005


5 .4LL
-5. 411


-23.97 4
23 .9'7 4
41 .389


-41.389
-70. B?9


'70.a19


-0.006
0.006


20.284
-20 .284
-?.405


7 .405
69.086


-69.086
-43. 634


43.634


0. 000
0.000


18 .001
-18.001
-9. 615


9. 615
66.354


-66.354
-48 . ?90
48.790


0.011
-0.011
14.926


-14.926
-ro.652
70.652
59. 039


-59. 039
-48.894


48 - 894


8 .233
-8 .233


-r-2.015
12 . 015


-25.O6L
25.061
-0,791


0.'/9"7
-0. B 11


0. B 11,


9.283
-9.283


-72.339
12.339


15. 061
-15. 061
-0. 810
0.810


-0. 850
0. 850
9.520


-9 ,520
-11.894


11 .894


-L5. 138
15. 138
-0.80s
0.805


-0.789
0.789
I .624


-a .624
-1-1 .'7 6L
11.761


26.775
-26.71-5
-0. 7 81


0.78 L


-0.790
0.790
9.233


-9.233
-LL.10'l


1t-.707


-75.347
15.347
-o .620


0 .620
-0 .6'7 7


0 .6'7 7
B .527


-8 .527
-9. 600


9. 600


-6-t .447
6-l .441
2.953


-2 .953


-0.005
0.005


-25 .O69
25.069


-9L.919
91.9't9


-15.?86
15.786


-L82.31-9
L82.31-9


. 0,076
-0.0?6


-792.208
L92.208


-246.358
246.358


-341.154
34't.'758


-4L5.230
415.230


-0.071
0.07 t


-194.595
194 .595


-2'77.'7'1L
2't1.'1'17


-347.083
347.083


-4'7 2 .1-95
412.195


-0 .244
0 .244


- 42.443
42.443


-44 .'7 75
B 4 .'715


-84.324
a4 .324


-134.884
134 . BB4


-0.068
0.068
0.458


-0.458
-4'7.268


41.264
24 .472


-24 .4L2
-10L .499


1 01 .499


-152 .62'1
91 .867


256.89L
-L6B .219


-92 .O3'1
21 6 .947


-3.342
1.2.056
-6.069


-105.566
37.059


144.780
-53. 71?


58. 312
-1-69.464


7.053
-1.074
"t.270


-0. 996
-84.08?


't 3 .432
tL4.896
-2'7.11.6


--10.474
182.190


11. .202
-5.261
10.478
-4 . 658


-128 .338
64.695


156.At2
-70.073


tt2.a93
-305. 620


I .820
-3.055


'7 .2AB
-1 .459


-81.456
13.316


70'7 .643
-21-.248


-233 .6s'1
346.91'7


9.710
-5. 1 34
13 . 015
-8.019


-18?.103
L24 .220
168.986
-98.140


1318.255
-926.5L'7


-1543.932
1067.494


0.094
-0.058


446.56s
-380. 994
-620.454


457.400
1329.520
-96r .636


-1523 .539
1008 .524


0.096
-0.056


440.169
-400.238
-618. 098


441.1-68
1313. 119


-1007. 66s
-1515. 172


992.04'1


0 .042
-0.087


522 -559
-3'12.831
-523 .603


468 .952
1465.116
-955. 860


-1358. 991
L036.9'72


0. 158
-0. 157


514.683
-381. 836
-511. 008


4 40 .049
744'1.0r3
-95'7.322


-1334.1-44
914.014


0. 183
-0. 103


521. 538
-477 ,342
-49-t.234


4La .622
L45A .'7 66


-1023.058
-r310.461


949 .622


MEMBER FORCES


40311 SUBDL 80351
40302


NBBR 80351
40302


SBBR 8035L
40302


NBtl+ 80351
40302


sBw- 80351
40302


4032L SUBDL 80352
40303


NBBR 80352
40303


SRRR 80352


AXlA],


570. ?11
-5'70.'711_


0.845
-0 - 845
O.I2B


-0.1-28
13. 00s


-13. 005
-2t.552


21. .552


59'7.L42
-59'7.1-42


-0. 049
0.049


-0. 831


SHEAR-Y


-0.009
0.009
9.391


-9.391
-r8.326


\B .326
48 .070


-48.0?0
-60 .852


60 .852


-0.006
0.006
7 -450


-'1 .450
-21.O95


SHEAR_Z


1B . 614
-18.614


0.338
-0.338


0 . 4'14
-o . 4'14


9.O44
-9.044
-8. 956


B. 956


-29 - 414
29.4r4
0.348


-0. 348
0.548


TORS ]ONAL


-0. 035
0.035


-34.'t'18
3 4 .718
-1 .841


'7.84'7


-19 -O6't
19 .0 6'1


1.733
-1.733


-0. 131
0. 131


-50.799
50.799


-84.L29


BENDING_Y


156.950
-294.3L9


-1.501
5.007


-6.402
2.903


-158.816
92.069


r94.41,9
-128 .323


-69.581
2A6 .659


-3 .042
0. 475


-8.384


BENDING_Z


-0. 189
0. 125


40L .220
-331.9t-2
-5't 6 .432


447 . t87
1185.657
-830. 901


-1391.719
942 .631-


-o -l'1'l
0. 130


409.90'7
-354.929
-566- 63s
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40303
NBw+ 80352


40303
sBw- 80352


40303


40331 SUBDL 80353
40304


NBBR 80353
40304


SBBR 80353
40304


NBI,J+ 80353
40304


sBÍ{- 80353
40304


40341 SUBDL 80354
40305


NBBR 80354
40305


SBBR 80354
4 0305


NBw+ 80354
40305


sBl¡l- 80354
40305


0. 831
-4.'712


4 .'712
1, .'7 32


-L,t32


5'7 4 .911
-5't 4 .9Lt


-0. 141
0.141


-1.375
1 .375
2 .431


-2 .431-
5. 834


-5. 834


549.'789
-549.'789


0.'72'7
-0.'72'7
0.3?1


-0.371
16.329


-16.329
0. 50?


-0. 507


489.203
-489.203


o.461
-0 .46L


0 .3'14
-0 .3'/ 4


'1 .760
-'7.160
-5. 615


5. 615


455.4'7 6


-455.076
0.730


-0.130
-0 .4r4
0.414


-r2.346
12 .386


2 .356
-2.356


468.03'7
-4 6B . 037


-0. 317
0.317


-0.864
0.864


-I7 .544
l'1 .544
L2.36r


-12.36L


21.095
45.586


-45.586
-66.543


66 .543


-0.007
0.00?
3. B3B


-3. B3B
-24.L90


24 .790
3't .205


-3'7 .205
-69.964


69.964


-0.007
0.007


20 .7 46
-20 .7 46
-6.090


6.090
68.579


-68.579
-40.133


40. 133


0.003
-0.003
19.571


-1 9. 5?1
-8. 005


B .005
64.739


-64.139
-41.054


41 .054


0.005
-0.005
15 .993


-15. 993
-12.411-


72 . 471
56.194


-56.194
-4'7.01,4


4'7 .014


0.003
-0 .003
12 .0'7 9


-L2.079
-9.'t09


9. ?09
49.1'75


-49.L'75
-42.'794


42 .1 q4


-0.548
10.344


-r0,344
-9 .3'7 5


9 .3'7 5


16 .622
-16 .622


0.339
-0.339
o.624


-o.624
t0.962


-70.962
-8.810


B. B1O


-6.610
6. 610
0.335


-0. 335
o.5'7'7


-0.5'7'7
10.484


-10. 484
-8.916
8.916


-5. 906
5.906
0-354


-0. 354
o .5'7 6


-0 .5'7 6
10.852


-10.852
-9. 35 6


9.356


-1.20'7
\ .20't
0.335


-0. 335
0.578


-0.5?B
11.099


-11.099
-a .929
4.929


't .275
-'7 .2)-5


0. 258
-0. 258


0 .505
-0. s05


I .'7 66
-9 .'7 66


't -132


84.r29
-6'7 .tAL
61.I41


-r65,422
165.422


-0.171
0.171


-234.363
234.363


-25'7.'706
25'7.706


-420.864
420 .864


- 438 .2't 6
434.21 6


-0.357
0.357


-243 .45A
243 .458


-305. ??5
305 . ?75


-423 .5r'7
423.5 t'7


-531.368
531.368


-o.427
0 .421-


-7 2.47 B
'12.8'tA


-110.281
110.281


-106.715
t06.715


-209.31I
209.311


-0. 2 00
0.200


-1.811
1.81?


-93. 104
93. 104
12.096


-72 .096
-1 68 . 530
168.530


-0. 054
0.054


40 .428
-40.428
-64 .419
64.419
't 4 .738


-'7 4 .7 3A
-105. 129


105.1-29


4,342
-97.245
20.903
83.1-29


-13. 945


42.O66
-t64.73'7


-2.649
0.184


-4 .347
-o.262


-42.24L
1. 343


79. B6B
-14.853


-'7 4 .442
L23 .626
-4.O20


1.551
-6.546
2,291


-138. 530
61- .1-60


108. 110
-42.30'7


-57.294
94.419
-2.454
0.246


-4.9r9
0 .661


-102. 136
22.O50
69. 104
-0.060


-28. 180
37 .087
-3.296
0.424


-6.551
2.28't


-r24.326
46 .414
97 .7'7 0


-37.812


80. 633
-133. BB3


-4.256
2 -35I


-6.893
3.163


-131 .856
59.784


105 .911
-44 .gt't


410.954
1200.639
-464.2r7


-L3'7 4 .468
BB3.37B


-0. 156
0. 104


406.344
-3'74.023
-572 .433


393. 910
7792 .523
-9r1.94'1


-1382 .596
866.258


-0.744
0.o92


492.344
-339.239
-477.381


432 .434
1351 .335
-445 .222


-7225.205
929.022


-0.009


489 ,823
-345. 389
-464.046
408.966


1345.881
-a't2 .533


-1-209.345
906.369


0 .027
0.012


499.976
-381.890
-45'7.839
366.248


1364.134
-949.425


-11-92.r32
845. 167


0.030
-0.004


487.836
-398. 697
- 442.021


3't 0 .31'1
1341.166
-9'78.256


-1r65.49'7
849 .67 6


SUBDi, 80355
40306


NBBR 80355
40306


SBBR 80355
4030 6


NBÍt+ 80355
4 0306


sBw- 80355
40306


40361 SUBDL 80356
40301


NBBR 80356
4030'7


SBBR 80356
40307


NBw+ 80356
4 0307


sBw- 80356
40307


40371 SUBDT 80357
40308


NBBR 80357
40308


SBBR 80357
40308


NBW+ 80357
4 0308


sBw- 80357
40308


I l-4941 > LIST REACT 80301 TO 80307


JOINT LOADING


BO3O1 GLOBAL
SOBDL
NBBR
SBBR
NBW+
sBl{-


BO3O2 GLOBAL
SUBDL
NBBR
SBBR
NBW+
sBw-


BO3O3 GLOBAL
SUBDT,
NBBR
SBBR
NBW+
sBlg-


*RESULTS OT LATEST ANALYSES*


PROBLEM . BR 163 TITLE _ BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


RESULTANT JOINT LOADS SUPPORTS


X FORCE


0.002
-72,826
14.130


-52.90'7
52.419


0.002
-12.ar6


14.1 39
-52 .884


52 .424


0 ,002
-12.'t86
14.773


-52.82'7
52 .482


Y FORCE


940.'702
0.862
0 -752


L3.429
-21.99L


1000.s48
-0.048
-0. 819
- 4.5'7 9
r.61't


943. 906
-0. 143
-1.385
2.389
5.890


Z FORCE


0.005
0 .330
0. 554


10.346
-8.871


-0.171
0.330
0.554


10 .358
-a .41 6


-0.086
0.330
0. 5s5


10.366
-8.873


X MOMENT


-556.029
B. 879
8.600


200.066
-23t.302


43L.024
4 .303


10 . 316
136.243


-11 6. 98 6


-157.389
3. 958
6.573


t22 .'18'7
-112.838


Y MOMENT


-0.126
-83.981
-6t.946


-1-48.342
-119. 161


-0. 335
- J-96 .607
-266.534
-269 .1 64
-533 .45'/


-0 .469
-547.550
-638. 458
-892 .642


-17'74.392


Z MOMEN?


-0 .r9'1
465.'71-4


-645.300
1451.520


-1651 .532


-0.181
4't3.829


-636.250
1465.9L6


-7636.O02


-0. 158
488.934


-618.537
1491.503


-t604 .432
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80304 GLOBAL
SUBDL
NBBR
SBBR
NBW+
sBf{-


80305 GLOBAL
SUBDL
NBBR
SBBR
NBW+
sBt4-


B0306 GI-OBAL
SUBDL
NBBR
SBBR
NBW+
sBll-


BO3O7 GLOBAL
SUBDL
NBBR
SBBR
NBW+
sBt.¡-


0.002
-12. 68B


14.285
-52 .631


52 .659


0.003
-r2 .655


14 .338
-52 .5't 4


52.'7 43


0.003
-12.643


14.368
-52 .552


52.'792


0.003
-1,2 .652
74.392


-52.56'1
52.433


920.394
0.731
0. 378


t6.48't
0.425


412 .465
o .466
0.387
7.386


-5.'t'79


'750.'723
0. 734


-0. 408
-L2.284


2.246


'759.266
-o.347
-0, 915


-74 .542
13. 154


-0.139
0.330
0.555


10.361
-8 .869


-0.137
0 .329
0. 555


)-0 .312
-8.868


-0.101
o.329
0.555


10 .3'12
-B .862


-0 .056
0 .329
0. 555


10. 369
-8 .856


SHEÄR_Z


0.000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0-000
0. 000


0.000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


198. 987
5.224
a .61-6


17 5 .474
-r40,322


794.422
4 .096
6.931


139.086
-102 .387


23 .7 52
4 .428
8 .420


163. 332
-72'7 .643


-224. t-tA
5. 418
9 .072


712 .07-t
-L39.287


TORSIONAL


0. 000
0.000


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0 .000
0. 000


0.000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0.000


0.000
0 .000


0.000
0.000


-0.758
-566.56'7
-'7 06 .641
-892 .036


-t322 -t35


-0 .'7 69
-205.2'73
-314."t8'7
-239 .009
-658. 955


-0 .392
-22.446


-198.615
41.180


-409 .472


-o.L12
46.L02


-108.133
706.2-19


-198.838


BENDING-Y


0 .000
0 .000


0 .000
0-000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0 .000


0 .000
0 .000


0 .000
0.000


0.000
0.000


0. 000
0.000


0.000
0.000


0.000
0.000


0 .000
0 .000


0.000
0. 000


-0.117
535.16?


-564 .'7 6L
1574.663


-75t3 -27 4


-0.048
551.737


-540.044
1601-.961


-1469.252


-0.0L0
556.4'7 L


-524.222
1608.469


-744"1 .569


0. 004
553.'7 46


-518. 821
7602 . s24


-1431.208


1495) > S


1496} > $CAP DESIGN INELUENCE LOADS
1497Ì > LOAD LtSl 'SUBDÍ'
14981 > LIST FOR MEM 20101 TO 20109 20111 rO 2011s 20151 rO 20153 20155 rO 20163 -
14991 >_
15001 >_
1501 Ì >_
1502 ì >


2020L 10 20249 20211 rO 202L5 2025L 10 20253 20255 10 20263 -
20301 TO 20309 20311_ TO 20315 20351 TO 20353 20355 TO 20365 -
20401 TO 24409 2A471 TO 20415 20451 TO 20453 20455 10 2046't -
20501 TO 20509 20511 TO 20515 20551 TO 20553 20555 TO 2056'l


¡RESULTS OF IATEST ANAI,YSES*


ACTIVE UNITS EEET KIP RAD DEGF SEC


PROBIEM _ BR 163 TITIE _ BR 163 STRUDL MODEL


SHEAR-Y


0 .000
L'7 .I52


-7'1.152
48.0s6


75.055
-53. 093


53. 093
-0.2'74


8.408
44 .459


-44-459
66.422


4B .004
-45.015


45.07s
-7'1.752


1'7.I52
0. 000


0.000
t1 .152


-I'7 .152
4B .004


78 . 958
-56.995


49 .002
3.865


-3.06s
3 4 .'17'7


-34.'717
56.889


201-0L


20702


20 103


20L04


20706


201-0'7


20108


201-09


20L11-


20L12


201-L3


20114


zoirs


2 0151


suBDr 20101-
20L02


suBDt 20702
20103


SUBDL 20103
20104


suBDt 20L04
201 05


MIAI


0. 000
0. 000


0. 000
0.000


L1-.302
-11 -302


L1.302
-rt.302


't.363
-'7.363


7 -363
-1.363


0. 000
0. 000


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 579
-0.579


5 .272
-5.2J.2


5 .272
-5.212


5 .21-2
-5.212


BENDTNG-Z


0.000
-24.129


2B .129
-220 -B\8


336. 183
-6'7.O'72


61 .0't 2
202 .453


- 116 - 310
-65.932


65 .932
-298 .tA2


220.33'7
-L94.2'75


t94 .21 5
-28 .r29


24.129
0.000


0.000
-28 .129


24.129
-220.33'7


213.153
'72.349


166. s98
61. 566


-61. .566
-52.252


52.252
-246 - 454


20105 SUBDL 20105
24L06


SUBDI 20706
2070't


suBDt 201-07
20108


suBDl, 20108
20L09


SUBDL 20109
2 0110


SUBDL 2OTTI
20772


SUBDL 20L1"2
20r73


suBDl 201-13
20r14


suBDl 207t4
20115


suBDt 20115
2015r


SUBDL 20151
20t52
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20752 SUBD1


20153 SUBDL


20155 SUBDL


20L56 SUBDL


2015'7 SUBDL


20158 SUBDr


20759 SUBDL


20160 SUBDL


20T6I SUBDL


201.62 SUBDL


20L63 SUBDL


2O2OI SUBDL


20202 SUBDI,


20203 SUBDj,


20204 SUBDL


20205 SUBDL


20206 SUBDL


20207 SUBDT


20208 SUBDT


20209 SUBDL


2O2IT SUBDL


20272 SUBDL


20213 SUBDL


202'4 SUBDL


20215 SUBDL


20251 SUBDr


20252 SUBD],


20253 SUBDL


20255 SUBDL


20256 SUBDL


20257 SUBDT


20258 SUBDL


20259 SUBDr


48 .056
-7't .752


L7 .152
0 .000


0.000
r'7.r52


-I'7.152
48 .004


65 .66'7
-43. 443


43 .443
-41.926


47 .926
9.633


-4 .045
5't .727


-5'7 .721
79.292


4B .004
-r7.099


17 .099
0 .000


0.000
I't . r52


-L'7 .152
48.004


't4.143
-52 .729


52.129
0. 686


9 .L23
43.'7 44


-43 .1 44
65. 654


4B .056
-45 .075


45.0?5
-I'7.152


1'1 - 752
0. 000


0.000
1-'7.204


-7'1 .20 4
48.056


81.570
-59. 608


49.735
3.732


-3.132
33.984


-33.984
56. 155


4B .056
-1'7.r52


t'l .752
0. 000


0.000
t7 .752


-t? .752
48.004


65.49'7
-43 .213


43.2'13
-41-.'756


47 .'7 56
9.803


220.8L8
-2A.t29


0.000


0.000
-28.t29


28 .L29
-220 .33'7


296.53't
-64.619


64 .6'79
-52.301


52.301
106. 904


-261 .544
-48. 870


48.870
-338 .06s


220 .337
-2'7.958


27 .954
0.000


0.000
-28.129


2A .r29
-220 .33'l


299 .424
-33 .622


33 .622
226.L63


-12r .645
-53 .367


53.36'7
-242.55'7


220.8rA
-r94.2'75


194.275
-28 .129


2A .129
0. 000


0. 000
-28.301


28.301-
-220 .A18


7'79.244
't t'7 .225


7't't .'t 46
5?.836


-57 .836
-51.6s4


51.654
-242 .1 48


220 .A)-A
-24 .129


28 .129
0.000


0 .000
-28.r29


28 .r29
-220.33'7


284 .595
-53.460


53.460
-41,131


41.131
716 -39't


20752
201 53


20153
20754


20155
20r56


20156
20r5't


20L51
20158


2 0158
20759


201-59
20L60


201 60
20t6t


20t67
201-62


20r62
20I63


20L63
20L64


2020t
20202


20202
20203


20203
20204


20204
20205


20205
20206


20206
2020'/


20207
20208


20208
20209


20209
202r0


2027t
20212


20272
20273


20273
20274


202J.4
202r5


20215
20251-


20251-
20252


20252
20253


20253
20254


20255
20256


20256
20251


20257
20258


20258
20259


20259
20260


0.000
0.000


0. 000
0. 000


0. 000
0. 000


0.000
0.000


6 .736
-6.136


6. 1,36


-6.136


6.136
-6.136


9. ?BB
-9.r88


9.788
-9.788


0. 000
0 .000


0.000
0. 000


0. 000
0. 000


0.000
0.000


6.92t
-6.927


6 .921
-6 - 92r


5 .469
-5.469


5 .469
-5.469


0.000
0.000


0.000
0.000


0.000
0,000


0.000
0.000


0. 000
0. 000


-3.285
3. 28s


-L.826
t.826


-7.426
r .426


-r.426
7 .426


0 .000
0.000


0.000
0.000


0. 000
0. 000


0. 000
0. 000


5.140
-5. 140


5.140
-5. 140


5.140
-5,140


0.000
0.000


0.000
0.000


0.000
0.000


0-000
0. 000


0. 000
0. 000


0. 000
0. 000


0.000
0. 000


0.000
0.000


0.000
0.000


0"000
0. 000


0.000
0.000


0. 000
0.000


0. 000
0.000


0.003
-0.003


0.003
-0.003


-0. 003
0. 003


-0. 003
0. 003


0. 000
0. 000


0. 000
0.000


0.000
0. 000


0.000
0.000


0.000
0.000


0.012
-o.072


-0.011
0.011


-0. 01 1
0. 011


-0.011
0.011


0. 000
0-000


0.000
0. 000


0.000
0. 000


0. 000
0.000


0.015
-0.015


0.015
-0.015


0.015
-0.015


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0 .000
0. 000


0 .000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0.000


0 .011
-0 .01 1


0.011
-0.011


-0.011
0.01r.


-0.011
0 . 011-


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0.000
0. 000


-0. 1? 3
0 .173


-0.265
0 .265


-0 .265
0.265


-0 .265
0 .265


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.061
-0.061


0.061
-0,061


0.061
-0.061


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-0.004
-0.007


0.007
-0.035


0.035
-0.00?


0.007
0.004


0.000
0. 000


0. 000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.078
-0. 130


0. 130
-0.019


0.019
0.046


-0.046
0.093


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0. 000


-o.022
-0.043


0,043
-0.048


0. 048
-0 .200
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20260 SUBDI


2026I SUBDL


20262 SUBDL


20263 SUBDI,


20301 SUBDL


20302 SUBDL


20303 SUBDL


203A4 SUBDI


20305 SUBDL


20306 SUBDL


20307 SUBDI,


2O3OB SUBDL


20309 SUBDL


2O3II SUBDL


20372 SUBDI,


20313 SUBDL


203L4 SUBDL


20315 SUBDT


20351 SUBDI


20352 SUBDT,


20353 SUBDL


20355 SUBDL


20356 SUBDI


20351 SUBD1


20358 SUBDL


20359 SUBDL


20360 SUBDT


20367 SUBDI


20362 SUBDI


20363 SUBDL


20364 SUBDL


20365 SUBDL


20407 SUBDL


20402 SUBDT


-3 .L46
56.222


-56.222
14.394


4B .004
-17 .099


1? .099
0.000


0 .000
1'1 - 152


-1'7.752
48.004


73.915
-51. 900


51 . 900
0. 915


9. 857
43. 010


-43. 010
64.920


48 .056
-45.0?5


45 .075
-7'1 -t52


t'7.152
0. 000


0.000
t'7 .20 4


-1-'7.204
4B .056


86. 687
-64.'724


53.916
-1.049


1. 049
29 .803


-29. 803
51.9?5


48 .056
-1-'/ .752


t7 .152
0.000


0.000
t'7 .1-52


-1't .752
48.004


4't .520
-23.180


23 .'7 B0


-22 .891


22 .491
32 .643


-31.691
48.948


45.089
-6.107


6.107
46.369


-46.369
52.330


48 .004
-J-'7.t52


7't .152
0.000


0.000
L-/.752


-l'7 -\52


-211.746
-24.746


24.146
-309.530


220 .337
-2'7.958


2'7.958
0.000


0.000
-24.L29


28.1.29
-220 .331


301.293
-36.453


36.453
227 .023


-115. 645
-51. 943


51.943
-2'74.056


220.ArB
-r94.2'15


794.2'15
-24.L29


28,r29
0. 000


0. 000
-28.301


28. 301
-220.8r4


t82.54L
135 .427


L99 .411-
78.315


-14.3't5
-6.451


6.451
-)"'t9.820


220.Bta
-28.129


28 .729
0. 000


0.000
-28 .L29


28.129
-220.337


L'7'7.'733
-15. BB3


15.883
-11.916


11 .916
-63. ?00


-2'7.234
-105.820


121- .91 A


68. 114


-68.714
-133. 170


133. 170
-789 .429


220 -33'1
-28 .t29


24.t29
0.000


0. 000
-28.t29


2A .129


20260
20267


2026L
20262


20262
20263


20263
20264


20301
20302


20302
20303


20303
20304


20304
20305


20305
20306


20306
20301


2030'7
2 0308


20308
20309


20309
20310


203J.1
203t-2


2031"2
20313


203L3
20314


203J-4
203r5


20315
20357


20351-
20352


20352
20353


20353
2035 4


20355
20356


20356
2035'7


2035'7
2 0358


20358
20359


20359
20360


20360
20361-


20361
20362


20362
20363


20363
20364


20364
20365


20365
20366


20407
20402


20402


7. 089
-7. 089


7. 089
-? .089


0.000
0.000


0.000
0. 000


0. 000
0. 000


0. 000
0.000


1.302
-"7 .302


'7.302
-1 .302


5. 096
-5.096


5.096
-5.096


0.000
0.000


0 .000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0-000


-3. 137
3.137


-7.251
1.257


-r.251
1 .257


-L.257'l-.251


0.000
0. 000


0. 000
0.000


0.000
0.000


0.000
0.000


-3 .624
3 .624


-3 .624
3 .624


-3 .624
3.624


-4 -741
4.747


-2 -'736
2.'t36


-2.'736
2.736


-2.'736
2.'736


0. 000
0.000


0. 000
0.000


0.000
0.000


0.000


-0.015
0.015


-0. 015
0. 015


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0. 000


-0.011
0.0r-1


-0.011
0.011


0.0L1
-0.011


0. 011
-0. 011


0. 000
0.000


0.000
0.000


0.000
0.000


0. 000
0. 000


0. 000
0. 000


-0.007
0.007


-0.001
0.001


-0.001
0.00r,


-0. 001
0. 001


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.015
-0.015


0. 015
-0. 015


0.015
-0.015


-0 .024
0 .024


-0.009
0.009


-0.009
0.009


-0. 009
0. 009


0. 000
0.000


0.000
0.000


0.000
0.000


0.000


-0.060
0.060


-0.060
0.060


0: 000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


-0.044
0.044


-0.044
0.044


0.045
-0.045


0.045
-0.045


0.000
0.000


0. 000
0 .000


0.000
0.000


0.000
0.000


0.000
0.000


-o .723
o.123


-0. 0 99
0.099


-0.099
0 .099


-0.099
0.099


0.000
0.000


0.000
0.000


0.000
0 .000


0 .000
0 .000


o.046
-0.046


0.046
-0.046


0.046
-0 .o46


-0.110
0.110


-0.069
0.069


-0.069
0.069


-0.069
0.069


0.000
0.000


0.000
0.000


0.000
0.000


0.000


0. 200
-0. 048


0. 048
0.016


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 01,4
0. 033


-0 .033
0.146


-0.146
0.030


-0.030
-0.018


0.000
0.000


0.000
0.000


0. 000
0.000


0.000
0. 000


0. 000
0.000


0.031
0.000


0.000
0.015


-0.015
0.023


-0.023
0 .029


0. 000
0. 000


0. 000
0.000


0.000
0. 000


0.000
0.000


-0.o23
-0.046


0.046
-0.048


0. 048
-o.209


0 .209
-o.729


0. 137
-0.073


0.073
0.014


-0.014
0.024


0.000
0.000


0.000
0. 000


0. 000
0. 000


0.000
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20403 SUBDL


20404 SUBDÍ,


20405 SUBDL


20406 SUBDL


2040'7 SUBDL


20408 SUBDL


20409 SUBDL


20471 SUBDL


20412 SUBDL


20413 SUBDL


20414 SUBDT,


20475 SUBDL


20451 SUBDL


20452 SUBDL


20453 SOBDÍ,


20455 SUBDI


20456 SUBDL


2045't SUBDL


20454 SUBDL


20459 SUBDT


20460 SUBDL


20461- SUBDL


20462 SUBDL


20463 SUBDL


20464 SUBDL


20465 SUBDL


20466 SUBDT


2046'7 SUBDI


20501 SUBDT,


20502 SUBDL


20503 SUBDL


20504 SUBDL


20505 SURDT,


20403


20403
20404


20404
20405


20405
20406


20406
2040'7


2040'7
20408


20404
20409


20409
20 41-0


204II
20472


204L2
204r3


20473
204r4


2041"4
20475


204r5
20451-


20457
20452


20452
20453


20453
20454


20455
20456


20456
2045'7


20451
20458


20458
20459


20459
20460


20460
20467


20461
20462


20462
20463


20463
20464


20464
20465


20465
20466


20 466
2046'1


20461
20464


20501-
20502


20502
20503


20503
20504


20504
20505


20505
20506


0.000


9 .922


9 ,922
-9.922


'7.6L3
-7.613


'7. 613
-7. 613


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0. 000


0. 000
0.000


0.026
-0.026


1-.920
-7 .920


L.920
-r.920


| .920
-7.920


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-0,980
0.980


-0. 980
0. 980


-0. 980
0. 980


-0. 980
0. 980


-0. 980
0.980


-1 .843
1.843


-1.843
1.843


-1 .843
1. 843


-1.843
1. 843


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


35 .336
-35.336


35 .33 5


-35. 335


30.919
-30. 919


48.004


'7 4 .017
-52.003


52.003
0.812


8.600
44 .26'1


-44.26'/
66 . L'7'7


4B .056
-4s.075


45.075
-L'7 .1-52


1-'7.L52
0.000


0.000
I'7 .204


-L'7 .204
48 .056


84 .038
-62 .0'7 6


s2.885
-0. 018


0.018
30. 834


-30,834
53.006


4B .056
-1't .752


7'7.r52
0 .000


0-000
71 .752


-L'7.L52
48. 004


55 .46'/
-44 .67'7


4B .61.'7
-10.810


10.810


-3 .256
26.892


-26.892
52.r49


52 .42'7
-39.824


39.824
-3.482


3.482
32. 913


-32.91-3
55.190


48.056
-1-'7.!52


71 .152
0.000


0.000
17.195


-L'7 .195
4A .O52


83.243
-55.7'74


55.7?8
2 .5L9


1.464
56. B5B


0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0. 000


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0-000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0-000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


-1. 005
1.005


-1.032
r.032


1.068
-1 .068


0.000


0.000
0.000


0 .000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0 .000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0 .000


0 .000
0 .000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0.000


0.000
0.000


0-000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-o.024
0 .024


3 "9r4
-3 .9L4


3.982
-3 -982


-3 .424
3 .424


0. 000


0. 000
0. 000


0.000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0 .000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0.000
0 .000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


0. 000
0. 000


0.000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


1.828
3.453


-3 .451
l4 .95't


-L4 .95'7
3.046


-220.33'7


320 .614
-55.342


55 .342
203 .7"t0


-L1-2 . 7 5a
-6'7.54L


61 .541
-298.922


220 .A1A
-L94.215


1-94 -215
-28,t29


28 .L29
0 .000


0.000
-28.301


28. 301
-220 .BL8


206.54't
700 .292


189.094
78.330


-78 .330
-r2.518


t2 .5'7 B
-190.319


220.474
-24.r29


28 .129
0.000


0.000
-28 .129


24.r29
-220.33'7


20'7.1-38
-138. 963


138. 963
?5.865


-75.865
86.025


-46.025
17.889


-1'7.849
-J-'72.996


173.138
-61.9'75


61.975
88 .512


-Ba .512
-13. 911


13. 911
-20L.5'70


220.414
-24 .729


24.129
0.000


0.000
-28 .2'tO


24.2'tO
-220.'784


456. s54
-9r.466


91. .463
205.479


-221.833
-87.080


130







GT STRUDL 30 Output - J:\18735 lfest River\6.0 TECHNICAL DEL]VERABLES\06-F17:44r56 February 20, 2013 Page 40L\2C


20506 SUBDT" 20506
2oso?


2ø5Ð1 srrBDr ZO.SOi
20508


20508 S.rJBDt 20508
20509


20509 suBDt 20509
20510


2051! sgBDL 205tL
205r2


2051,2 SìUBDL 2051?
20513


20513 SUBDL 20513
21Q514


20514 STJBDL 20514
20s15


20515 SUBDL 2051-5
2055r.


20s51 SUBD', 20551
70551


20552


205s3


20555


20556


2055?


20558


30.919
-30. E19


0. û00
0, 000


0.goo
0.000


0,000
0.000


0. o00
0. 000


0.000
o.000


'7.'761
-1 .1 6L


t2 ,656
-12,656


!2 ,656
-12,656


),2.656
-12.656


0. 000
0. 000


0. o0o
o.000


0.000
0.000


0, 00û
0. 000


!2.5'75
-12 - 5't 5


12.s15
-12.5'7.5


L2,51 5


-12.51 5


12.575
-12 - 5'15


12.5't5
-72.5't5


11 ,A99
-17.899


1 7,899
-I-] -A99


7't.899
-1?-899


17,899
-17;899


0, 000
0.000


0^000
0.000


-5 6,858
84 .206


48.052
-4?. 936


4't.936
-1-7 . t25


T't.r25
0.000


Õ,000
't'7.L95


-17 .19s
48.0?5


79.554
-52.,L59


48 ,324
1û.025


-10. 025
44.064


-44,064
'11-.162


48.005
-t't,t4'7


11 . LA't
0. ô00


0. 000
r'7.L25


-L'7,L25
{8.00s


73.1,r1
-sr,664


s1 . 664
0. 552


-0,552
19,032


-1.9.032
51. ?85


-51. ?85
't3 .096


73.232
-43..4-tE


43.474
I.7't0


-1,'77û
46. d75


-46,8'15
73.007


48 .ç:71
-t7.14'1


L1,!41
Ò. Òoo


1. 059
-1. 059


0.003
-0.003


0.000
0..000


0.000
0. 000


0 ,000
0 .000


0.000
0.000


2,128


-0. 1 66
0. 166


-0. 1,59
0. 159


-0.1.64
0. 164


0.00t
0.000


0. 000
0,000


0.000
0, 000


0. 000
0. 00û


0-194
-0. 194


0. 181
-0. 1.81


0. 155
-0.1s5


0.196
-0 .196


0.154
'0.154


-o -125
0.125


-0, 15L
0.151


-0.131
0.131


-0.135
0,135


0, 000
0. 000


0. 000
0.000


-3. 398
3.398


6 .).25
-6. 125


0.038
-0.03â


0, 000
0,000


0,000
0.000


o.02o
-0. 020


-43.380
43.380


2A -'733
-28.733


28.815
-28 .815


28.836
-28.836


-0.059
0. 05.9


û.000
0,000


o,Õ00
0.000


0.061
-0 .061


1. 966
.1. 966


2 -O4A
-2.040


1.673
-1".6'73.


2.156
-2,156


2 -40L
-2. 401


-7 .444
! .444


-r,422
1.422


-L.237
1.237


-1. .226


-0 ^ 
01?


0. 017


0.o00
0.000


-3. 0{6
-2,4:9L


0..000
0 .000


0.000
0.000


0.000
0,000


0, 000
0,000


0. 000
0.000


-4.1 61
-6.J85


6.385
-4.528


4.528
-3,4.96


3. 496
-2.626


0. o0f)
0.o00


0.000
0.000


0 ,000
0.000


0.o00
0 .000


-1 ,187
0.393


-Q.393
-1 .410


1 .410
-1 .959


1,959
-3,188


3.188
-3. A17


-2.686


2.686
-1. 382


1.342
-0.255


0 .255
0 .420


0 .000
0 .000


0,000
0. 000


87.081
-455.9s5


220 ,699


2L9,-7Lr
-28.042


2A,O42
0.000


0.000
-24.270


2e.2'10
-22Q.988


2'12.1AA
']2.91,L


81 . 813
131.825


-131 . S07
-44.235


44.221
-350.962


2.2Q,349
-28,1L4


28.11{
0 .000


0.000
-28.042


24.442
-22ø.349


32.8. 166
-'12.202


'72,200
r-82 .993


-1A2.996
1 4 8.390


-148,384
-?3. 400


73 ,393
-32-t.866


34'1 -Ð42
-14,964


14..966
1 65. 453


-165. 454
-44.343


44,343
-343. 885


220.552
-2L 11.5


28 ,11s
0.ooo


20559 SUBDL 20559
20560


20560 SUBDT 2o56ij
20561


20561 SUBDT, 2056L
2õ562


SÛBDL 2û552
20553


suBDr 20553
20554


suBDt 20555
20556


SUBDL 20556
20557


suBol, 2A551
2055A


SUBDL 2055â
20559


SUBDT, 20562
20563


srrBDL 20563
20564


SUBDL 20564
20565


SUBDL 20565
20566


suBDr 20566
2056't


suBDt 20567
2A5 6B


20562


20563


2Õ564


24565


20566


20561


1503] > LOAD IIST 'StlBDl,' 'NBBR', 'SBBR'
1504] > LrSr FOR ¡¿EM 20101 TO 20109 20111 TO 20115 20151 TO 20153 201.55 TO 20.163
1505I >_
1506] >_
r"507) >_
15081 >


2i20r 10 20209 20211 10 2A2r5 2025I TO 2Q253 2X255'10 20263 -
20301 To 20309 293LL rO 203r-s 203s1 rO 203s3 203s5 rO 20365 -
20401 TO 204Q9 204).1 rO 2.0415 20451 TO ?0453 20455 rA 20461 -
20501 TO 2050S 2ô511 TÕ 20515 20551 TO 20553 20555 .tO 2056'7


PROBLEM - BR 163 TIÎLE . BR 163 STRUDI. MQDEL


ACÍTVE UÑITS FEEI KIP RAD DEGF SEC
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20102 SUBDL 20702
20)-03


NBBR 2OTO2
20r03


SBBR 20102
20103


NBw+ 20702
20103


sBl{- 201-02
20103


20103 SUBDI 20103
20)-04


NBBR 20103
20L04


SBBR 20103
201,O4


NBW+ 20103
20LO4


sBt,I- 20103
201-04


20104 SUBDL 20704
20105


NBBR 201.04
20t-o5


SBBR 20L04
201 05


NBt{+ 20IO4
20105


sBw- 20L04
20105


20L05 SUBDI,


NBBR


SBBR


NBW+


sBf{-


201.06 SUBDL


NBBR


SBBR


NBW+


sBI{-


2070? SUBDL


NBBR


SBBR


NB?J+


sBw-


SUBDÍ, 20101
20702


NBBR 2OIOI
201-02


SBBR 20101
20r02


NBW+ 20101
20t02


sBw- 20101
20r02


AXIAT,


0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0. 000


0-000
0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000


L!.302
-11. 302
-0. 496


0 .496
-0.344
0.344
2 .482


-2 .482
-5. 633


5. 633


11.302
-11. 302


-0 .496
0 .496


-0.344
0.344
2.482


-2 .482
-5. 633


5. 633


7.363
-'7 .363
0.486


-0.486
0.611


-0.611
-3.132


4 -949
-4.949


'7.363


0.486
-0.486
0.611


-0.611
-3.-132
3.132
4.949


-4.949


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0. 000
0. 000
0.000
0. 000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0. 000
ô. 000


SHEAR-Y


0.000
7'7 .r52
0.000
0.000
0. 000
0. 000
0.000
0 .000
0.000
0.000


-L1.152
48 .056
0.000
0.000
0. 000
0. 000
0.000
0. 000
0. 000
0.000


75.055
-53.093
-o .1 48
0.?48


-0.069
0.069
1.235


-1.235
-9. B? 1


9.871


53 .093
-0.214
-0. ?48
0.?48


-0.069
0.069
1 .235


-7.235
-9 . B'71-


9. 871


8.408
44.459
-0. 480


0. 480
-0,934
0. 934
4 .834


-4 .834
-4.686


4 .646


-44 .459
66 .422
-0.480
0.480


-0.934
0.934
4.834


-4.834
-4.686
4.686


48.004
-45.075


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000


45.0?5
-1'1 .152


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


t'7.L52
0.000
0.000
0. 000
0 .000
0. 000
0-000


SHEAR-Z


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .702
0.000


-L.102


0. 000
0. 000
0. 000
0. 000
0.000
0.000


-L.L02
3.088
r .702


-3.088


0.000
0.000
0. 000
0. 000
0. 000
0. 000
4.864


-3 .452
-4.464


3 .452


0.000
0.000
0.000
0.000
0.000
0. 000
3.452


-0. 05 9
-3 .452


0.059


0.000
0.000
0.000
0.000
0.000
0.000
0.059
3.338


-0.059
-3.338


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000


-3.338
4 .'1 49
3. 338


-4.'749


0.000
0.000
0.000
0.000
0.000
0.000
3.084


-2.496
-3.084
2.896


0. 000
0. 000
0. 000
0.000
0 .000
0.000
2.896


-r.).o2
-2.496


1.702


0.000
0.000
0,000
0.000
0.000
0.000
1.10)


TORSIONAL


0.000
0.000
0.000
0 .000
0 .000
0. 000
0.000
0.000
0. 000
0. 000


0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0. 000
0 .000


0.00 0
0,000
0.000
0.000
0.000
0.000
0.396


-0.396
-0.396
0.396


0.000
0.000
0.000
0 .000
0 .000
0 .000
0. 396


-0.396
-0.396


0.396


0 .000
0.000
0.000
0.000
0.000
0.000
0.396


-0.396
-0.396
0.396


0.000
0 .000
0 .000
0.000
0.000
0.000
0.396


-0. 396
-0.396
0.396


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000


0.000
0.000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000


BENDING-Y


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .80?
0.000


-1 .807


0.000
0.000
0.000
0.000
0. 000
0. 000


-1. 807
14.189


1. 807
-14.189


0.000
0.000
0.000
0.000
0.000
0.000


-16.336
-7.724
16.336


1-.128


0. 000
0. 000
0. 000
0.000
0. 000
0.000
7.728


-18.860
-r.124
18.860


0.000
0.000
0.000
0.000
0.000
0.000


18.860
-2.283


-18. 860


0. 000
0.000
0.000
0.000
0.000
0.000
2.283


14.701
-2.283


-14.701


0.000
0.000
0.000
0.000
0.000
0.000


-14.158
12 .443
14 .158


-12 . 483


0.000
0. 000
0. 000
0. 000
0. 000
0. 000


-72.483
1. B0?


L2.4B3
-1.80?


0.000
0.000
0.000
0.000
0.000
0.000


-1- 807


BENDING-Z


0.000
-28 .129


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28 .r29
-220.874


0.000
0. 000
0.000
0.000
0. 000
0. 000
0. 000
0.000


336.183
-6'7.0'72
-6.264


3. 128
-3.834
3.545


28 .853
-23 .661
-'t2.390
30.933


67 .01 2
202 .453
-3.728
-4 .423
-3. 545
2.852


23 .66'1
-11.195
-30. 933
-64 .'7 62


- 116 . 310
-65.932
-r .2'7 6


-3.580
-5 ."t 6t
-3. 679
23.7L3
25.L54


-1r.022
-36.358


65.932
-298 .742


3. 580
-5 - 597
3.679


-1 .60t-
-25.154


45.455
36. 358


-56. 04 1


220 ,33'1
-r94 .2'75


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


L94.2'75
-28 .L29


0-000
0.000
0. 000
0. 000
0.000
0. 000
0. 000
0.000


2A .729
0. 000
0. 000
0.000
0.000
0.000
o-000


20105
20106
20r05
20106
20105
20r06
201 05
20L06
20105
20706


20106
20L0'7
20L06
2070't
201-06
201-07
20106
2070'/
201-06
2010'l


2010-/
201 0B
201-O'7
20108
20ro't
2 0108
20L0'7
20108
201-01
20108


2O1OB SUBDT 2O1OB
20109


NBBR 20108
201o9


SBBR 2O1OB
20Lo9


NBl,l+ 20108
201-O9


sBw- 20108
20to9


20109 SUBDL 20L09
2 0110


NBBR 20109
201-70


SBBR 20109
2 0110


NBW+ 20109
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SBW-


20LLl SUBDL


NBBR


SBBR


NBW+


SB¡{_


20112 SUBDT


NBBR


SBBR


NBW+


sBw-


20L13 SUBDL


NBBR


SBBR


NBW+


sBt{-


20114 SUBDL


NBBR


SBBR


NBW+


sBl{-


20175 SUBDL


NBBR


SBBR


NBW+


sBw-


20151 SUBDL


NBBR


SBBR


NBW+


sBt{-


20L52 SUBDL


NBBR


SBBR


NBf{+


sBw-


20153 SUBDL


NBBR


SBBR


NBW+


SBIJ_


20].55 SUBDL


NBBR


SBBR


NBW+


20LIO
20r09
2011 0


2011 1


201L2
20771
207r2
20171
20L12
2011-1-
201L2
2 0111
20772


20r12
20L13
20LL2
2 0113
20772
201 13
20112
201 13
20I72
2 0113


20713
201-14
201-r3
207r4
2 0113
20tt 4
201 13
20174
20113
201L4


20t-L4
20715
20774
201 15
20Lt4
20t1-5
20174
20715
201-L4
20115


2 0115
2OT5T
20Lt5
201-5r
201r5
20151
2ALI5
201-5L
2 0115
2 0151


201-51-
20J-52
20L51
20152
201 51
20r52
20151
20752
20L5t
20L52


20752
20153
20r52
20153
20752
20753
20L52
20153
20752
20153


20153
20754
24t53
20t54
20r53
20754
20153
20r54
20153
20754


20155
20156
201 55


20L 55
20r56
20 t-55
2015 6


0. 000
0. 000
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0. 5?9
-0.579
-0 .421


0 .421
-0. 406


0. 406
3.060


-3.060
-4.0'to
4.0'to


-0 .64'l
0 .64'1


-0.325
0.325


24.259
-24.259


1A .4'19
-ra .4'7 9


5 .212
-5.272
-0 .64'7


0 .64'7
-0.325
0.32s


24 .259
-24.259


18.4'79
-18 .4't 9


5.2L2
-5.2t2
-0 .64'7


0 .64't
-0. 325


0 .325
24.259


-24 .259
LB.4'79


-LA .4'7 9


0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0.000
0. 000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0. 000
0.000
0. 000
0.000
0.000
0.000
0.000


0. 000
1-'7.752
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0-000


-t'7.752
48. 004
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


?8. 958
-56. 995
-o.L'l'7


o.l'7'7
o.a29


-o .429
4 .884


-4 . BB4
5.882


-5.882


49.002
3.865


-o ,223
0 .223


-o.256
o.256
1 .755


-1.755
-2 .600


2 .600


-3 - 865
3 4 .1r'1
-0 .223


0 .223
-o.256
0.256
1 .755


-1 . ?55
-2 .600
2.600


-34.'7L7
56. BB9
-0 .223
0.223


-0 .256
0.256
1.755


-1.755
-2 .600


2 .600


48.056
-71 .L52


0.000
0.000
0.000
0.000
0 .000
0.000
0. 000
0. 000


L'7.152
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
I'1 - 152
0. 000
0. 000
0. 000
0. 000
0.000
0.000


0.000
- 1.102
0.000


0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000't.t02
0.000


-1.102


0.000
0.000
0. 000
0. 000
0. 000
0. 000


-7.r02
3.084
1-.1-02


-3.084


0.000
0.000
0.000
0.000
0.000
0. 000
4 .269


-2.854
-4 .269


2. 858


0.000
0.000
0.000
0.000
0.000
0.000
2 .858
0.539


-2.858
-0.539


0.000
0.000
0.000
0.000
0.000
0.000


-0.539
2.52r
0.539


-2.521


0. 000
0. 000
0. 000
0. 000
0. 000
0.000


-2.521
3.946


-3.946


0.000
0.000
0.000
0.000
0.000
0. 000
3. OBB


-1 . LO2


-3. 088
7.702


0. 000
0.000
0.000
0.000
0.000
0.000
I .102
0.000


-1.t02
0.000


0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.504


-0.504
-0.504
0.504


0.000
0.000
0 .000
0. 000
0.000
0 .000
0 .504


-0.504
-0.504
0.504


0.000
0.000
0.000
0.000
0.000
0.000
0.504


-0.504
-0. 504
0.504


0.000
0 .000
0.000
0.000
0.000
0.000
0.504


-0.504
-0.504
0.504


0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
0. 000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0 .000
0-000
0 .000
0.000
0.000
0.000
0.000
0.000


0.000
1 .807
0 .000


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
1.807
0.000


-1 .807


0.000
0.000
0. 000
0. 000
0.000
0.000


-1 .807
14 .158


1 .807
-14.158


0. 000
0.000
0. 000
0.000
0.000
0.000


-76.464
1 .502


16 .464
-1.502


0.000
0. 000
0. 000
0.000
0.000
0.000


-L .502
-L0.22r


1. 502
70 .221


0.000
0.000
0.000
0.000
0.000
0.000


ro "227
-7 .192


-1o.227
1- . L92


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
'J..L92


12 .51-9
-7 .792


-72.579


0.000
0.000
0.000
0.000
0.000
0.000


-14,189
1 .807


14.189
-1.807


0. 000
0. 000
0. 000
0. 000
0.000
0. 000


-1.807
0.000
1 .807
0.000


0.000
0.000
0.000
0.000
0 .000
0. 000
0.000
1. 807


0.000
0.000
0.000


0.000
-28 ,729


0.000
0.000
0.000
0.000
0 .000
0. 000
0. 000
0. 000


28 .r29
-220 .33't


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


213.153
'12,349
-5,341
4.599


-5.109
8.590


40 .01 4


-79 .562
-49.994


'7 4 .',l 00


1 66. 598
61.566
-2.532
0.280


-2 .278
-0.371


9.223
8.516


-31 .863
5.581


-61 .566


-o.2a0
-1.034


0. 3?1
-1. BB2
-B .516
18.867
-5.581
-9 .'7 56


52.2s2
-246 .45A


1 .034
-1 .9'7 9


1 .882
-2,968


-18 .867
26.30'l
9.'t56


-20.1-Ì8


220 .8L8
-24 .129


0.000
0. 000
0.000
0.000
0. 000
0.000
0.000
0.000


24.129
0.000
0.000
0.000
0.000
0.000
0. 000
0 .000
0. 000
0.000


0.000
-28 .129


0. 000
0.000
0.000
0.000
0.000
0.000


0. 000
0. 000
0. 000


0. 000
0. 000
0. 000
0. 000
0.000
0. 000
0.000
1-.102
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SBW_


20756 SUBDI


NBBR


SBBR


NBW+


sB¡.r-


20757 SUBDL


NBBR


SBBR


NBI{+


sBw-


2OI5A SUBDL


NBBR


SBBR


NBII+


sBÍJ-


20159 SUBDL


NBBR


SBBR


NBW+


sBw-


20760 SUBDL


NBBR


SBBR


NBW+


sBt4-


201.61- SUBDL


NBBR


SBBR


NBW+


sBw-


20162 SUBDL


NBBR


SBBR


NBW+


sBt4-


20L63 SUBDL


NBBR


SBBR


NBW+


sBt{-


20207 SUBDL


NBBR


SBBR


NBVJ+


sBw-


0.000
0.000


-t't .I52
48.004
0.000
0.000
0.000
0.000
0.000
0 ,000
0.000
0.000


65 .66'7
-43 .443
-0. 656


0. 6s6
-0 .320


0 .320
-0. 485


0. 485
-4.682


4 .642


43 .443
-4r.926
-0 . 656
0.656


-0. 320
0. 320


-0. 485
0. 485


-4 .6A2
4-682


4t-.926
9. 633


-0. 656
0. 656


-o.320
0.320


-0.485
0.485


-4.682
4 .682


-4 .045
5't .L21
-0. 151
0.151


-0. 640
0. 640


10.680
-10. 680


-2.9'7'7
2.9'l'7


-5'1 .121-
7 9 .292
-0. 151
0.151


-0. 640
0. 640


10. 680
-10. 680


2.9't't


4B .004
-1? .099


0.000
0.000
0.000
0.000
0 .000
0.000
0.000
0. 000


17 .099
0.000
0.000
0.000
0,000
0.000
0.000
0. 000
0. 000
0.000


0.000
7'7 .152
0.000
0.000
0.000
0.000
0.000
0. 000
0-000


0.000
-1 . B0?


0.000
0.000
0. 000
0. 000
0. 000
0.000


-1.807
14.158
1.807


-14.158


0.000
0.000
0. 000
0. 000
0. 000
0.000


-1-6 .692
-1.21-l
16 .692


7 .21-'7


0.000
0.000
0. 000
0. 000
0.000
0. 000
1- .21'7


-2.21-'7
-)" .2I't


2 .2r'7


0.000
0.000
0. 000
0.000
0.000
0. 000
2.2r'7


-19.430


19.430


0.000
0.000
0.000
0.000
0. 000
0 .000


19.430
-3.029


-19.430
3.029


0.000
0.000
0.000
0.000
0.000
0.000
3.O29


14.073
-3.O29


-74.073


0. 000
0.000
0.000
0.000
0.000
0.000


-14.158
1-.'t96


14.158
-1-.'t96


0. 000
0.000
0.000
0.000
0.000
0.000


-L.'796
0.000
L.'/96
0.000


0. 000
0. 000
0.000
0. 000
0. 000
0.000
0.000
1 .807
0.000


0.000
0.000


28 .729
-220.33'7


0 .000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


296 .53'7
-64 .6'7 9
-5 .66'7


2,881-
-4 .704


2.-t 45
L6.'724


-18 . ?87
-49.039


29.141.


64.6'19
-52 .30r
-2. BBL


2 .691
-2 .'145


2 .653
La.'78'7


-La.92A
-29.L41
27.183


52.307
106.904
-2 .691-
-3.'1't2
-2 .653
-0. 500
LA .924


-23.'706
-21.183
-18.380


-261-.544
-48.870


1,340
-2 .8't'1
-4.246


9B.609
9. ?98


-3.059
-2'7.154


48, Br0
-338 .065


2 .411
-3 .520
2.252


-4.966
-9 .t9A
55.083
2'7.\54


-39.181


220 .33'7
-2'7.958


0.000
0.000
0 .000
0 .000
0.000
0-000
0. 000
0. 000


21.95a
0. 000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0.000


0. 000
-28 .129


0.000
0.000
0.000
0.000
0.000
0.000
0 .000


20155
20156


20156
20L5'7
20L56
20751
20r56
20L5'7
201-56
20157
20156
20t5'1


2015'7
20158
2015't
20158
20t5'1
20t58
20L5'7
20l,5B
20t5'7
20158


201 58
20159
20i.5B
20L59
2 0158
20159
201 5B
201-59
20158
20159


20L59
201-60
20r59
20)-60
2015 9
20L60
20r59
20L60
20759
20r60


20160
20761
201 60
20L61-
20L60
201 61
20r60
20r67
20r60
2016L


20161
20r62
20767
20162
2016t-
207 62
2OI6I
20162
20\6L
20762


201-62
20L63
20162
20r63
20L62
20163
20162
20763
20r62
20163


20763
20764
20L63
20t64
20t63
20r64
20L63
20r64
20163
20764


20201-
20202
2020L
20202
20201
20202
20201-
20202
20207


0.000
0.000


0.000
0.000
0. 000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000


6.136
-6.136
-0.409


0. 409
-0.318
0.318
1 .599


-1.599
-3.634


3 .634


6.136
-6.136
-0.409
0.409


-0. 318
0.318
1. 599


-1.599
-3.634


3. 634


6. 136
-6.136
-0.409


0.409
-0.318
0.318
1 .599


-1 .599
-3 .634
3.634


9.?88
-9. 7BB


0 .26'7
-0.26-t
0.344


-o .344
-3.564
3.564
2.a9A


-2. 890


9. 7BB


-9.788
0.26'7


-0,261
o.344


-o.344
-3 .564


3. 564
2.898


-2.894


0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
-1.102


0.000
0. 000
0. 000
0. 000
0.000
0.000


- 1 .1-02
3.084
r.lo2


-3. 08 4


0. 000
0. 000
0. 000
0.000
0.000
0.000
4.924


-3 .500
-4.924


3. 500


0 .000
0.000
0.000
0.000
0.000
0.000
3.500


-3 .402
-3 .500
3.402


0.000
0.000
0.000
0.000
0.000
0.000
3 .402


-0. 0B 9
-3.402
0.089


0.000
0.000
0.000
0. 000
0. 000
0. 000
0.089
3.327


-0. 089
-3.327


0.000
0.000
0.000
0. 000
0. 000
0. 000


-3.327
4.746
3 .32 t-


-4 -'146


0.000
0.000
0.000
0,000
0. 000
0.000
3. 084


-1. 099
-3. 084
1.099


0.000
0.000
0.000
0.000
0.000
0.000
1.099
0. 000


-1.099
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
L.1-O2
0. 000


0. 000
0.000


0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0. 000


0.000
0.000
0.000
0.000
0.000
0.000
0.498


-0.498
-0.498
0.498


0.000
0.000
0.000
0.000
0.000
0. 000
0.498


-0.498
-0.498
0.498


0.000
0.000
0.000
0.000
0. 000
0. 000
0.498


-0. 498
-0.498
0.498


0.000
0.000
0.000
0.000
0.000
0. 000
0.498


-0.498
-0. 498


0. 498


0.000
0.000
0.000
0.000
0. 000
0.000
0.498


-0.498
-0.498
0.498


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000


0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0 .000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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20202 SUBDL


NBBR


SBBR


NBW+


sBw-


20203 SUBDL


NBBR


SBBR


NBW+


sBw-


20204 SUBDL


NBBR


SBBR


NBW+


sBrl-


20205 SUBDI


NBBR


SBBR


NBç{+


sBw-


20206 SUBDL


NBBR


SBBR


NBf,[+


sBw-


2O2O7 SUBDL


NBBR


SBBR


NBW+


SBW-


2O2OB SUBDL


NBBR


SBBR


NBW+


sBw-


20209 SUBDI


NBBR


SBBR


NBW+


sBt.f-


202\1 SUBDI


NBBR


SBBR


NBW+


sBw-


20202


20202
20203
20202
20203
20202
20203
20202
20203
20202
20203


20203
20204
20203
20204
20203
20204
20203
20204
20203
20204


20204
20205
20204
20205
20204
20205
20204
20205
20204
20205


20205
20206
20205
20206
20205
20206
20205
20206
20205
20206


20206
2020'7
20206
2020'1
20206
2020"7
20206
2020'7
20206
2020't


2020'7
20208
2020'7
20208
2020'7
20204
2020't
20204
2020'7
2020a


20204
20209
20208
20209
20208
20209
20204
20209
20204
20209


20209
20270
20209
2021-O
20209
20210
20209
202L0
20209
20210


2027L
202).2
2021-L
20212
2O2II
20212
2021L
20212
20211
2021-2


0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


6.92L
-6.92L
-0. 916


0. 916
-0.670
0.670
B.B'77


-B .B'7'7
-15.757


15 -15't


6.927
-6 .921
-0.916
0.916


-0. 6?0
0.6?0
B .A'7'7


-8.87'7
-15.757


75 .15't


5 .469
-5 .469
0.137


-o .'7 31
1 .007


-1 .007
-9.073


9. 073
11. 005


-11.005


5 .469
-5 .469


o.'73'7
-o.'73'7
1.007


-1 .007
-9 .0'7 3


9 .013
11. 005


-11.005


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0 .000


-L't .752
48.004
0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
0.000


'14 .743
-52.L29
-1 .033


1 .033
-0.318
0.318
'7 .'7 68


-'7 .7 68
-19.12'7


't-9 .'12'7


52 .129
o .686


-1 .033
1 .033


-0.318
0.318
'7 .'t 68


-'7.768
-19.72'7


79 .12't


9 .123
43 .'7 44
-0.589
0.589


-1- . t29
1- . L29
B.146


-a -146
-1,941


'7.98'7


-43.'t 44
65. 654
-0.589


0 .589
-1-.129


1.1-29
8.146


-8.146
-'7 .98'7


'7 .98'7


4B .056
-45.075


0.000
0 .000
0 .000
0 .000
0 .000
0.000
0.000
0.000


45. 075
-7'7.752


0. 000
0.000
0.000
0.000
0.000
0 .000
0 .000
0 .000


L'7.L52
0.000
0.000
0. 000
0 .000
0. 000
0.000
0.000
0 .000
0 .000


0 .000
t-l -204
0.000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000


-L.l-o2


0. 000
0. 000
0.000
0.000
0.000
0.000


-)-.r02
3.084
1-. LO2


-3.084


0. 003
-0. 003
10.182


-10. 182
-2L .'7 55
2\.755
24.462


-23.44'7
-4t.826


4 0. 411


0. 003
-0. 00 3
10.182


-10.182


21..155
23 .441


-20.054
-40.41L


3? .01 8


-0. 003
0. 003


-1 0. 082
10. 082
27.964


-21-.964
-19.899
23.296
37 .400


-40.191


-0. 003
0. 003


-1 0. 082
1 0. 082
2J-.964


-2t-.964
-23.296
24.104
40.'797


- 42.205


0.000
0.000
0.000
0.000
0.000
0. 000
3. OBB


-2.496
-3.088


2 .496


0.000
0.000
0.000
0.000
0.000
0. 000
2.896


-1.L02
-2.896


1-.702


0.000
0.000
0.000
0.000
0.000
0.000
1 .102
0.000


-1-.L02
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
1.105
0.000


-1.105


0.000


0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


0.011
-0.011
40.230


-40.230
-46.04'7


86.04'7
19.256


-'19.256
-146.433
146.433


0.011,
-0.011
40 .230


-40.230
-46.04'7
86.041
1 9 .256


-'79.256
-146.433
146.433


-0 . 011
0.011


-3 9 .815
39.815
86. 661


-86. 661
-78 .558


7B .558
141 .51'7


-r41 .57'1


-0. 011
0.011


-39.815
39.815
86. 661


-86. 661
-78 .558


78 .558
r4't .51'/


-L4'7.517


0 .000
0 .000
0.000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0 .000
0.000
0.000
0 .000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-1.807


0. 000
0. 000
0. 000
0. 000
0. 000
0.000


-1.807
14.158


1 .80?
-14 .158


-0.004
-0.007


-15 .026
-2'/ .847
29.072
62 .5'74


-45. 034
-s6.6s6


64 .9'IL
108. 139


0.007
-0.035
21 .847


-130. 683
-62.5'78
242.308


56. 656
-21 6 -336
-108.139


499.15'7


0.035
-0 .007


130. 683
-24.'752


-242.304
60 ,209


2'7 6 .33 6


-5'7.984
-499.15'7


103 .872


0 .007
0 .004


28.'752
13.492


-60 .209
-31. B3?
5?.984
42.57 6


-103.412
-'7 0 .07't


0.000
0.000
0.000
0.000
0 .000
0.000


-14 .189
12 .443
14.189


-12 . 483


0.000
0. 000
0.000
0.000
0.000
0.000


-12 .483
1 .80?


12 .443
-1 .807


0. 000
0. 000
0.000
0. 000
0. 000
0.000


-1.807
0.000
1 .807
0.000


0.000
0. 000
0.000
0.000
0. 000
0. 000
0. 000
1. 818
0. 000


-1. B1B


0.000


2A .r29
-220 .33'7


0.000
0.000
0.000
0.000
0. 000
0. 000
0.000
0. 000


299.424
-33 .622
-8 ,623


4 .212
-5.659


4 .321
B0. 675


- 4'7 .97 2


-\50.926
6'l .8't 4


33 .622
226.1-63
-4.2'72
-6.165
- 4 .32)-


L .1-72
4'7.9'72
30.486


-61 ,41 4


-737.3't2


-121 .645
-53.367
-1.913
-4 .040
-6.563
-4.854
33 ,7 52
48. 608


-1 9.3? B


-61 .373


53.367
-242 .55't


4.040
-6.508


4 .854
-9. 585


-48.608
82.'7 47
61 .373


-94.440


220 .AtB
-194 .2'7 5


0. 000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000


194.2't5
-24.129


0.000
0.000
0.000
0.000
0. 000
0. 000
0. 000
0. 000


28 .129
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0-000
-28.301


0. 000
0. 000
0. 000
0.000
0.000
0. 000
0.000
0.000
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20212 SUBDT


NBBR


SBBR


NBW+


SBW-


20213 SUBDL


NBBR


SBBR


NBI{+


SBW-


202L4 SUBDI,


NBBR


SBBR


NBW+


sBlt-


202J.5 SUBDI,


NBBR


SBBR


NBI{+


sBw-


2025L SUBDI


NBBR


SBBR


NBW+


sBt{-


20252 SUBDL


NBBR


SBBR


NBW+


sBw-


20253 SUBDI,


NBBR


SBBR


NBW+


sBw-


20255 SUBDL


NBBR


SBBR


NBW+


sBw-


20256 SUBD1


NBBR


SBBR


NBW+


SBVi-


-L'7 .204
48.056
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0.000


B1 .5?0
-59. 608


0.253
-0. 253


1 . 18r-
-1.181
4.630


-4 . 630
10.002


-10. 002


49 .'t35
3.L32


-0.2BB
O.2BB


-0.340
0. 340
4.05't


-4.05'1
-5.514
5.514


-3 .732
33. 984
-0.288


O.2BB
-0.340
0.340
4 .O5'7


-4.05'7
-5. 5r.4


5. 514


-33.984
56. 155
-0 " 2BB
0.288


-0.340
0.340
4.051


-4.O5'l
-5.514
5.514


48.056
-71 .152


0. 000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


L'7 . r52
0.000
0.000
0.000
0.000
0. 000
0. 000
0.000
0.000
0.000


0.000
7't .152
0.000
0. 000
0.000
0.000
0.000
0. 000
0.000
0.000


-1'7.L52
48 .004
0.000
0.000
0. 000
0-000
0.000
0. 000
0. 000
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


-0. 173
0. L73


182.9'7 5


-782.9't5
69. 6s3


-69.653
344.'758


-344.'754
\09.'7 9'7


-709.19'7


-0.265
o.265


247 .69'7
-247 .69'7
279.008


-2't9,008
466.810


-466.810
453.165


-453.165


-0 .265
0.265


24'7 .69'7
-24't ,69'7


2't9.O08
-2'7 9 .O0A
466.810


-4 6 6. 810
453.165


-453.165


-0.265
o.265


241 ,69'7
-24't .691


2'7 9 .008
-2'7 9.008


466.810
-466.810
453.165


-453.165


0.000
0. 000
0.000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0 .000
0 .000
0.000
0.000
0.000
0.000
0.000
0 .000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0.000
0.000


0.000
0 .000
0. 000
0. 000
0. 000
0. 000


-1. B1B
14.189
1.818


-14.189


0.078
-0. 130


-81.045
108 . 603
-72.063
226.546


-166.935
204 .1A0


-t02.364
3?0.451


0. 130
-0.019


-108.603
9 .2A3


-226 .546
62 .565


-204.780


-3?0.451
rt2 .622


0.019
0.046


-48. 6?8
-62 .565
-33.131


-'7.'794
-97.295


-772 .622
-53.'7L2


-0. 046
0.093


48.678
-90.33L


33. 131
-101. 903


97 .295
-155.281


53.1L2
-180.469


0. 000
0.000
0.000
0.000
0.000
0.000


-14.189
1. 807


14.189
-1.801


0.000
0.000
0.000
0.000
0.000
0.000


-1. 807
0. 000
1.807
0 .000


0.000
0.000
0.000
0. 000
0.000
0. 000
0.000
1. 807
0.000


-1 .807


0.000
0.000
0. 000
0. 000
0. 000
0. 000


-1 .807
14.158
1.807


-14.1s8


28 .30L
-220 .418


0.000
0.000
0.000
0. 000
0. 000
0 .000
0.000
0.000


I't 9 .24A
77'7 .225
-6.205


'7.2'70


-6. 301
71-.262
-¡9,046


-59. 600
-90.847
r32.857


1'1'7 .7 46
. 57.836


-3.343
0. 433


-3. 135
-0.302
32 .904


8 .109
-62.4'74


6 .'7 32


-57.836
-51. 654
-0. 433
-L .266
0.302


-2.30'7
-8.109
32.044
-6.732


-25.800


51. 654
-242.'7 4A


L.266
-2 .446


2 .30'7
-3.'t 48


-32.044
49 .244
25.800


-49.180


220 .Ar8
-24.L29


0.000
0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000


28 .t29
0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000


0. 000
-28 .r29


0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000


28 . r29
-220.337


0. 000
0. 000
0.000
0.000
0.000
0.000
0. 000
0, 000


2021-2
20213
20212
202r3
202L2
202L3
20272
20273
20272
202L3


20273
20274
20273
202L4
2021-3
202L4
202r3
20214
20273
2021-4


202L4
2021,5
20214
20275
202L4
20215
202L4
202t5
20274
2021-5


2021.5
20251-
202r5
2025r
2021-5
2025t
2021.5
20257
202L5
20251


20251
20252
20257
20252
2025I
20252
20251
20252
20251-
20252


20252
20253
20252
20253
20252
20253
20252
20253
20252
20253


20253
20254
20253
20254
20253
20254
20253
20254
20253
20254


20255
20256
20255
20256
20255
20256
20255
20256
20255
20256


20256
20251
20256
2025'7
20256
2025'7
20256
2025"t
20256
2025'7


0. 000
0. 000
0.000
0.000
0. 000
0-000
0. 000
0. 000
0.000
0.000


-3. 285
3.245


-0. 658
0. 658


-o.67L
0.6'11
8.116


-8 . 116
-9. B 61
9.861


-1.426
7.426
0. 171


-0. 1?1
0. 085


-0.085
26.466


27 .331
-27 .33'7


-1 .826
7.426
0. 171


-0.171
0.085


-0. 085
26.466


-26.466
2'7.33'7


-27 .33'7


-r.426
L.826
0. 171


-0. 171
0.085


-0. 085
26.466


-26.466
2"t.33'7


-21 .33't


0.000
0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0. 000


0. 000
0.000
0.000
0.000
0-000
0.000
0. 000
0. 000
0. 000
0. 000


0.000
0.000
0.000
0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000


0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
0.000
0. 000
0. 000
0. 000
0.000


-1.105
3.088
1.105


-3.088


0.0L2
-0.012
-6 .562
6.562


-36.'7 82
36.'7 82
-8 .305
9,'tt6


-64.536
63.r25


-0.011
0. 011
9 -A24


-9.824
76.220


- t-6.220
21. 183


-11 .186
23.804


-2'7 .207


-0.0t 1


0.011
9.424


-9.424
L6.220


-r6.220
11,786


-15. 803
2'7 .207


-29.183


-0.011
0.011
9 .824


-9.824
t6.220


-76.220
15.803


-14 .379
29.L83


-30. 608


0. 000
0.000
0.000
0.000
0.000
0.000
3. OBB


-1.102
-3.088
7.r02


0.000
0.000
0.000
0.000
0. 000
0. 000
1 .702
0. 000


0.000


0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
1.102
0.000


- t .1-02


0. 000
0. 000
0.000
0.000
0.000
0.000


-L.L02
3.084
7.702


-3.084


136







GT STRUDL 30 Out uL - ,J:\18735 West River\6.0 TECHNICAL DELIVERABLES\06-Fl7t44t56 Febrüar 20 20L3 Pa 46L\2C


2025] SUBDT


NBBR


SBBR


NB9I+


SBW-


20254 SUBDL


NBBR


SBBR


NBW+


sBf{-


20259 SUBDT,


NBBR


SBBR


NBW+


sBt{-


20260 SUBDL


NBBR


SBBR


NBW+


sBw-


20261" SUBDL


NBBR


SBBR


NBW+


sBw-


20262 SUBDL


NBBR


SBBR


NBW+


sBf{-


20263 SUBDL


NBBR


SBBR


NBW+


sBw-


20301 SUBD1


NBBR


SBBR


NBW+


sBl{-


20302 SUBDL


NBBR


SBBR


NBW+


SBW_


2O3O3 SUBDL


65 .49'7
- 43 .2'7 3


-0. 803
0. 803


-0. 398
0.398
1-468


-7 .464
-'7.502
'7.502


43.213
-47.'t56
-0.803


0. 803
-0. 398
0.398
1.468


-1.468
-7.502


7 .502


47.756
9. 803


-0. 803
0. 803


-0. 398
0.398
1 .468


-1 .464
-'7.502
'7.502


-3.146
56.222
-0.252
0.252


-0. 960
0.960


1B.585
-18 .585


-9 .691
9,691


-56.222
78.394
-0 .252


0 .252
-0. 960
0.960


18 .585
-18.585
-9 .69'7


9 .69'7


4A .004
-7'1 .099


0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000


1'7.099
0 .000
0 .000
0. 000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
1-'7.L52
0.000
0.000
0 .000
0 .000
0-000
0.000
0.000
0.000


-t'7.L52
48.004
0.000
0.000
0.000
0 .000
0 .000
0 .000
0 .000
0 .000


?3 - 915


0.061
-0.061
63. 163


-63.163
-33.262


33.262
1-1-2.15'7


-172 ,7 5'1


-50.347
50.34?


0. 061
-0. 0 61
63.163


-63.163
-33.262


33.262
112.15't


-7L2 ,7 5'1


-50.347
50 .347


0.061
-0. 061
63. 1 63


-63.163
-33 .262


33.262
172 .'15'7


-r12 .-t 5'l
-50.347
50.347


-0.060
0.060


-62.458
62.458
33.870


-33. 8?0
-172.260
LL2.260
5r.419


-51.419


-0.060
0.060


-62 .A5A
62 .858
33.870


-33.870
-Ú2.260


712 .260
51 . 419


-51. . 419


0-000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000


0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-o -o44


-0.022
-0.043


-21 .058
-46.144


9.513
26.03r


-53.1-1-2
-85. 430
29.106
47 .5'74


0. 043
-0. 048
46 .'t 44


-51.3?0
-26.037
24.457
85.430


-94 .663
-41.578


46.227


0.048
-0.200
51.370


-208 .6'/r
-28 .45'7
110.920


94 .663
-397 .'t 46
-46.227
7B'7 .268


0.200
-0.048


204 .6'7 1-


-47 .58B
-110.920


23 -1 41-


397 .'t 46
-B 6. 696


-L41.264
37.501-


0.048
0.016


4r.5BB
t9 .'t02


-23 .'7 4L
-1-2 .6'7 6


86 .696
50. 984


-37 .501
-35.311


0. 000
0. 000
0. 000
0. 000
0.000
0.000


-14.158
1.'196


14.158
-1.196


0.000
0.000
0.000
0. 000
0. 000
0 .000


-7.'t96
0.000
I.'796
0.000


0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
1 .807
0.000


-1.807


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000


-1. 807
14.158
1.80?


-14.158


0.014


284.595
-53.460
-'7.t90


3 .116
-5.712


3 .421
42.44L


-36.243
-83.485


51. 603


53.460
-41. 131


-3 .'17 6
3.543


-3.421-
3.306


36.243
-35.817
-5r. 603


49 ,428


41.131
Lr6.39'7
-3.543
-4 .3-l't
-3.306
-0 .6L'7
35. Bt 7


-21,344
-49.428
-24.534


-27'7 .1,46
-24.146


I .027
-3 .586
-6.L32
-3 . 608


14 6. 633
42.O03


-46.125
-52. 305


24.146
-309. 530


3. 586
-4 .656


3. 608
-'1.6'76


-42 .003
120.803


52 .305
-93.422


220 .337
-27 .958


0.000
0.000
0.000
0. 000
0. 000
0.000
0. 000
0.000


2'7.958
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-28.1-29


0. 000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000


2A .129
-220.33-t


0.000
0, 000
0. 000
0. 000
0. 000
0.000
0. 000
0. 000


301.2S3


20251
20254
2025'7
20258
20251
20258
2025'7
20254
2025'7
2025A


20254
20259
20258
20259
20258
20259
20254
20259
20258
20259


20259
20260
20259
20260
20259
20260
20259
24260
20259
20260


20260
2026t-
20260
20261
20260
2026t
20260
20261
20260
20261-


20261
20262
20267
20262
2026L
20262
20267
20262
20261
20262


20262
20263
20262
20263
20262
20263
20262
20263
20262
20263


20263
20264
20263
20264
20263
20264
20263
20264
20263
20264


2030L
20302
20301
20302
20301
20302
20301
20302
20301
20302


20302
20303
20302
20303
20302
20303
20302
20303
20302
20303


20303


5.140
-5.140
-0. 693


0. 693
-0.537


0, s37
5. 017


-5.017
-B ,45'7


B .45'7


5. 140
-5. 140
-0. 693


0. 693
-0. 537


0. 537
5. 017


-5 .01-"7


-a .45'7
8.457


5.140
-5.140
-0. 693


0. 693
-0. 537


0. 537
5.017


-5.017
-a .45'7
8.457


'7.049
-7.089


0. 495
-0. 495


0. 735
-0.735


-11.088
11 .0BB


9,2)"'1
-9.21'7


7.089
-7.089
0.495


-0.495
0 .735


-0.735
-11 .088


11.088
9 .211


-9.2L'7


0.000
0.000
0.000
0-000
0.000
0. 000
0. 000
0.000
0. 000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000


'7 .302


0.015
-0. 015
15. 953


-15. 953
-8.363
8.363


33 .372
-31,884
-7'7 .48'7
16.059


0. 015
-0.015
15.953


-15. 953
-8.363
8.363


31.884
-31. ?87
-16.059


15. 961


0.015
-0.015
15.953


-15.953
-8.363
8.363


31.t4't
-28 .4-t 4


-15. 961
!2.644


-0.015
0. 015


-15.870
15. B?0
8.589


-8. 589
-28 .349


31.'7 59
13.050


-16.460


-0. 01 5
0. 0 1,5


-15 - 870
15. 870
8.589


-8.589
-31. ?59


33. 184
16.460


-17 . BB5


0.000
0.000
0. 000
0. 000
0. 000
0. 000
3.084


-1.099
-3.084
1.099


0.000
0.000
0.000
0.000
0.000
0-000
1. 099
0. 000


- 1. 099
0. 000


0 .000
0.000
0.000
0.000
0.000
0.000
0.000
7.702
0.000


-L.1-02


0. 000
0. 000
0. 000
0. 000
0.000
0.000


-7,102
3.084
't-.Lo2


-3.084


-0.011


137







GT I!BU!! 30_Out t - J:\18735 West River\6.0 TECHNICAL DELIVERABLES\06-F17244:56 Februar 20, 20L3 Page 47L\2C


NBBR


SBBR


NBW+


sBw-


20304 SUBDI,


NBBR


SBBR


NBI{+


sBw-


20305 SUBDL


NBBR


SBBR


NBW+


SBW-


20306 SUBDL


NBBR


SBBR


NBW+


sBtl-


2030'7 SUBDL


NBBR


SBBR


NBII+


sBw-


2O3OB SUBDL


NBBR


SBBR


NBW+


sBw-


20309 SUBDL


NBBR


SBBR


NBW+


sBw-


2031L SUBDL


NBBR


SBBR


NBW+


sBw-


20312 SUBDL


NBBR


SBBR


NBW+


sBw-


20313 SUBDL


20304
20303
20304
2 0303
20304
2 0303
20304
20303
20304


20304
20305
20304
20305
20304
20305
20304
20305
20304
20305


20305
20306
20305
20306
20305
20306
20305
2 0306
20305
20306


20306
20301
20306
2030'7
2 0306
2030't
2030 6
2030'7
20306
2030'7


20301
20308
2030'7
20308
20301
20308
2030'7
20308
20307
20308


20308
20309
20308
20309
20308
20309
20308
20309
20308
20309


20309
20310
20309
2031-0
20309
20310
2030 9
20310
20309
20310


203r1
203L2
203r1"
203t2
20311
203L2
203L1-
20372
20377
20312


203r2
203t3
203L2
203t3
20372
20313
203L2
2031 3
20312
20313


2031-3
203r4


-1 .302
o .494


-o.494
0.332


-0.332
9. 683


-9. 683
-1-2 .'7 39


L2 .'7 39


7.302
-'t.302


0 .494
-0 .494
0.332


-0 .332
9.683


-9.683
-12.'/39


L2.'739


5.096
-5.096
-0 .234
0.234


-o .'t 54
0.754


-8. 840
8. 840
6.403


-6. 403


5.096
-5.096
-0.234
o.234


-0.'754
o.'754


-8. 840
8.840
6. 403


-6. 403


0.000
0-000
0. 000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000


0-000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


0.000
0 .000
0.000
0. 000
0. 000
0 .000
0. 000
0.000
0. 000
0.000


0.000
0, 000
0. 000
0. 000
0. 000
0. 000
0.000
0. 000
0.000
0.000


-3. 137
3. 137


-51. 900
o.'t20


-0.120
-0.067


0. 067
9.585


-9.585
-18.218


1B .218


51. 900
0. 915
0 .120


-0 .'720
-0. 067
0.067
9.585


-9.585
-18 .218


18 . 218


43. 010
0.089


-0.089
o .942


-o .942
7 .452


-1 .452
-2.A59
2.859


-43.010
64.920
0.089


-0.089
o.942
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-33.208
130. 194
111. 640


-4 60 . 683
-54 .45-t
27't .736


o.209
-0.r29


247.369
-745.447
-130. 194


'7 3 .864
460.683


-260.86t-
-21,'1.136
113.255


0. 137
-0.073


l62.0Ll
-84 .059
-85.3?9
43.r66


292.308
-159.L46
-132. 980


't 4 .67'7


0.073
0.014


84 .059
23.'736


-43. 166
-15.208
159.146
54,819


-'7 4 .61't
-35.9L3


-0.014
o .024


-23.'736
35 .84 3
15.208


-27 .'t 64
-54.819


B1 .013
35. 913


-50. 490


0.000
0.000
0.000
0.000
0.000
0. 000


-14.158
1.807


14.158
-1. 807


0. 000
0.000
0.000
0.000
0.000
0.000


-1.801
0.000
1,807
0.000


0.000
0. 000
0.000
0.000
0. 000
0. 000
0. 000
1. 807
0. 000


-1.807


0. 000
0.000
0.000
0.000


-1.460
2 .440


-2 .3'7 6
45.926


-44 .1 1-4


-38 .128
3?.135


1-1,.916
-63.700


1.460
2 .754
2.3'7 6
I .623


44.'714
30. 994


-37. 135
-24 .844


-2'7.234
-105.820


-3.'7 43
1.420
0. 110
3.031


22 .942
5 6 .'7 0'7
1'7 .248


-4'7 ,7 3l


t27.9'78
68. 114


1-.532
-0. 11 7


3. 368
-0.268
68.709
-6.282


-41 .AO2
3.048


-68.114
-133.170


0.117
1.839
o.264
4 .019
6.242


80.045
-3.048


-58. 839


133. 170
-189.429


-1.839
2.059


-4 .019
4.501


-80.04s
89.740
58 .839


-65 .'7 90


220 .331
-24.729


0.000
0. 000
0-000
0.000
0.000
0. 000
0. 000
0.000


2a .129
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-28 .L29


0.000
0. 000
0. 000
0. 000
0.000
0. 000
0. 000
0.000


2A .729
-220.33'7


0.000
0.000


0.000
0.000
0.000
0.000
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SBBR


NBW+


sBf|¡-


20403 SUBDI-


NBBR


SBBR


NBW+


sB}l-


20404 SUBDL


NBBR


SBBR


NBW+


SBI,f _


20405 SUBDT,


NBBR


SBBR


NBW+


sBt,I-


20406 SUBDI


NBBR


SBBR


NBt{+


sBI,Í-


2040'1 SUBDT


NBBR


SBBR


NBW+


sBtl-


2O4OB SUBDL


NBBR


SBBR


NBW+


sBw-


20409 SUBDL


NBBR


SBBR


NBW+


SBW-


20471 SUBD¡


NBBR


SBBR


NBW+


sB9l-


20472 SUSOL


NRBR


0.000
0.000
0.000
0.000
0.000
0.000


'7 4 .01-'7


-52. 003
o .411


-0 .4'71
-0.041
0.041
1 .3BB


-1.388
-72.36s
12.365


52 .003
0 .Br2
0 , 4"11


-0 .4'l'7
-0.041
0.041
1.388


-1.388
-r2 .365
72.365


8.600
44.26'7


o ,22s
-o .225


0 .807
-0 .807
4.924


-4 .924
0. 583


-0.583


-44.267
66.1'1'l


o .225
-o.225
0.807


-0.807
4 .924


-4.924
0 .583


-0 .583


48.056
-45.075


0.000
0-000
0. 000
0.000
0. 000
0.000
0.000
0.000


45.075
-17 ,152


0.000
0 .000
0.000
0 .000
0.000
0 .000
0.000
0 .000


l'7 .I52
0 .000
0. 000
0.000
0. 000
0.000
0. 000
0. 000
0. 000
0.000


0.000
L'7.204
0.000
0.000
0.000
0.000
0 .000
0 .000
0 .000
0 .000


-1-'7 .204
48.056
0-000
0.000
o. doo


0 .000
0 .000


-1. B0?
14.15B


1. 807
-14.158


0.000
0.000
0. 000
0.000
0.000
0.000


-t5.052
-2 .044
15.052
2.044


0.000
0.000
0. 000
0.000
0.000
0.000
2.044


-1-A.178
-2.044
1 I .7?8


0. 000
0. 000
0. 000
0. 000
0.000
0.000


18. r78
-7.20t


-74.'7'74'1.20t


0.000
0.000
0.000
0.000
0.000
0.000
L.207


16.149
-1 .20L


-16.149


0. 000
0.000
0. 000
0.000
0. 000
0. 000


-14. 189
72.483
14.189


-1-2 .483


0.000
0.000
0.000
0.000
0.000
0.000


-1-2 .483
1. B07


72 .483
-1 . B0?


0.000
0.000
0.000
0.000
0.000
0. 000


-1 .807
0.000
1. 807
0. 000


0. 000
0. 000
0. 000
0. 000
0.000
0.000
0. 000
1. B18
0.000


-1.818


0.000
0.000
0. 000
0.000
0. 000
0.000


320 .6L4
-55.342


3. 545
-1 .537
2.496


-2 .670
28 .665


-22 .e22
-66 .27-t
14.221


55.342
203 .110


I .537
3.282
2 .6'70


-3.089
22.822
-8 ,803


-)-4.227
-110.665


-L12.758
-67 - 54r


0.503
'J-.'7'7 4


5 .29'7
2.864


24.'191
2 4 .9AA
24 .248


-18. 356


6'1 .547
-294 .922


-1- .'7'7 4
2.'7 LA


-2.464
6.246


-24.984
45 .622
1B .356


-15. 915


220.814
-t94 .2',7 5


0.000
0.000
0.000
0.000
0.000
0. 000
0 .000
0 .000


1-9 4 .21 5


-28 . r29
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000


28 .129
0. 000
0.000
0. 000
0. 000
0.000
0. 000
0.000
0.000
0.000


0.000
-28.301


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


28.301
-220 .AlA


0. 000
0. 000
0. 000


20402
20403
20402
20403
20402
20403


20403
20404
20403
20404
20403
20404
20403
20404
20403
20404


20404
20405
20404
20405
20404
20405
20404
20405
20404
20405


20405
20406
20405
20406
20405
20406
20405
20406
20405
20406


20406
2040"t
20406
2040'7
20406
2040't
20406
2040'l
20406
2040't


2040'7
20408
20407
20408
20 40'1
20404
2040'7
20408
2040'7
20404


20408
20409
20404
20409
20408
20409
20408
20409
20408
20409


20409
20410
20409
20470
20409
20410
24409
20470
20409
204ro


2047t
204).2
20411
20472
204L7
20412
2041-7
204r2
204tt
20412


20412
204r3
20472
20413
20412


0.000
0.000
0.000
0.000
0.000
0.000


9.922
-9.922
o.291


-o.291
0.249


-0.249
2.599


-2.599
-5.0?5
5.075


9.922
-9.922
o.29L


-o.291
o,249


-o.249
2 .599


-2.599
-5.075
5.0?5


'7 .613
-'7 .6L3
-o.255
0.255


-o .524
o .524


-3. 961
3. 961
7.966


-1. 966


'7 .613
-1.613
-0.255
0.255


-o .524
o.524


-3 . 961
3.96L
1.966


-1-.966


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000


0. 000
0-000
0. 000
0.000
0. 000
0.000
0. 000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0. 000
0.000
0. 000
0.000
0. 000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000


0.000
0.000


-1-.1o2
3.084
L.702


-3. 08 4


0. 000
0. 000
0. 000
0. 000
0.000
0.000
4 .'t 68


-3.354
-4.164
3.354


0.000
0.000
0.000
0.000
0. 000
0.000
3.354
0.040


-3.354
-0 .040


0.000
0.000
0.000
0.000
0.000
0.000


-0.040
3 .43'/
0.040


-3 .43'7


0.000
0. 000
0. 000
0. 000
0-000
0.000


-3 .43'7
4.845
3.437


-4.845


0.000
0.000
0.000
0.000
0.000
0.000
3.088


-2 .896
-3 .0BB
2.896


0.000
0.000
0.000
0. 000
0. 000
0 .000
2.896


-1.L02
-2.896
1.702


0.000
0.000
0.000
0.000
0.000
0.000
1.102
0.000


-t.L02
0.000


0.000
0.000
0.000
0.000
0. 000
0. 000
0. 000
1.105
0. 000


-1.105


0. 000
0. 000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0 .000
0 .000
0 .000
0.000


-0 .2'11
0.2'11
0.2'1't


-0.2'7'7


0.000
0.000
0.000
0.000
0.000
0.000


-o .2'7 7
0,2't1
o .2-t'l


-o .27'1


0. 000
0,000
0 .000
0 .000
0 .000
0 .000


-0.2'1't
0 .2'17
0 .2'7'7


-0.2'7'7


0.000
0.000
0.000
0.000
0.000
0.000


-o .21'7
o.2'7'7
o.217


-0.2'l'l


0.000
0.000
0.000
0 .000
0.000
0 .000
0,000
0 .000
0 .000
0 .000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0 .000
0. 000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
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NBT{+


sBw-


20413 SUBDL


NBBR


SBBR


NBtl+


SBW-


20414 SUBDL


NBBR


SBBR


NBW+


sBt{-


2O4T5 SUBDL


NBBR


SBBR


NBW+


SBW.


20457 SUBDL


NBBR


SBBR


NBW+


sBw-


20452 SUBDL


NBBR


SBBR


NBW+


sB¡l-


20453 SUBDL


NBBR


SBBR


NBW+


sBw-


20455 SOBDL


NBBR


SBBR


NBW+


sBw-


20456 SUBDL


NBBR


SBBR


NBI'f +


SBW_


20451 SUBDL


NBBR


SBBR


20413
20472
204r3
2041-2
204L3


20473
20474
204L3
204 14
204L3
204L4
20473
20474
2041-3
204t4


204r4
20475
204r4
204L5
20414
204r5
204t4
20475
204r4
204L5


204r5
2045L
20415
20457
204L5
2045L
20475
2045r
20415
2045L


20451,
20452
20451-
20452
20451-
20 452
20451
20452
2045L
20452


20452
20453
20452
20453
20452
20453
20452
204 53
20452
20453


20453
20454
20453
20454
20453
20454
20453
20454
20453
20454


20455
20456
20455
20456
20455
20456
20455
20456
20455
204s6


20456
2045't
20456
2045'7
20456
20451
20456
2045'7
20456
20457


2045'7
20458
20 45't
20454
2045'7
20454


0.000
0.000
0. 000
0. 000
0. 000


0.026
-0.026
0.2s8


-0.254
0.381


-0.381
3 ,844


-3.444
-2.547


2 .547


\.920
-1 .920
-0. 6s0


0. 650
-0.325
o.325


2r.409
-21.809


36 .629
-36.629


1 .920
-1.920
-0. 650


0. 650
-o.326
0.326


2r.809
-2)-.809


36 .629
-36 .629


1.920
-1.920
-0. 6s0


0. 650
-o.326
0.326


2r.409
-27 .409
36.629


-36 .629


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0. 000
0. 000


0. 000
0. 000
0.000
0. 000
0.000
0.000
0.000
0,000
0.000
0 .000


0-000
0. 000
0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0. 000
0.000
0. 000
0. 000
0. 000
0. 000
0.000


-0. 980
0. 980
0.294


-0.294
0.369


-0.369


0.000
0.000
0-000
0. 000
0.000


B4 .038
-62 .07 6
-0.180


0. 180
-1.06?


L.06'7
4.028


-4 -028
6.21 4


-6.2'7 4


52. BB5
-0.018
0.205


-0.205
o.239


-o.239
1 .338


-1.338
-3.003


3. 003


0.018
30. 834
0.205


-0.205
0.239


-o.239
1.338


-1.338
-3 - 003
3.003


-30.834
53. 006


0 ,205
-0.205
o.239


-o.239
1 .338


-1.338
-3 .003


3. 003


48. 056
-1'1 .752


0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


r'1 .752
0.000
0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000


0.000
7't .t52


0. 000
0. 000
0. 000
0. 000
0.000
0. 000
0. 000
0. 000


-r'7.752
4B .004
0.000
0.000
0.000
0.000
0-000
0. 000
0. 000
0 .000


55 .46'7
-44 .6L'7


0 -2'lo
-0.2't0


o .214
-o .274


0. 000
-1. 105
3.088
1.105


-3.088


0.000
0.000
0.000
0. 000
0. 000
0. 000
4.019


-2 ,608
-4 .019


2 .608


0.000
0.000
0.000
0.000
0.000
0. 000
2.608
0.789


-2.608
-0.789


0.000
0.000
0.000
0.000
0.000
0. 000


-0.789
2.7'7I
0.789


-2.'t'77


0.000
0. 000
0.000
0.000
0.000
0.000


-2.-t'1 l-
4.196
2.'t77


-4.1-96


0. 000
0. 000
0. 000
0.000
0.000
0.000
3.088


-7.102
-3.0BB


1.102


0.000
0.000
0.000
0. 000
0. 000
0. 000
L.L02
0. 000


-7.702
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .102
0. 000


-t . r02


0. 000
0. 000
0. 000
0. 000
0.000
0.000


-1 -102
3.084
I.LO2


-3.084


0.000
0.000
0. 000
0. 000
0. 000
0. 000


0.000
0.000
0.000
0.000
0.000


0.000
0 .000
0.000
0.000
0.000
0.000


-0.391
0.391
0.391


-0.391


0.000
0.000
0.000
0.000
0 .000
0. 000


-0.391
0. 391
0.391


-0.391


0.000
0.000
0.000
0.000
0.000
0.000


-0.391
0.391
0.391


-0.391


0.000
0.000
0.000
0.000
0.000
0.000


-0.391
0.391
0.391


-0.391


0. 000
0. 000
0.000
0. 000
0.000
0 .000
0 .000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0 .000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


0. 000
-1 . B1B
14.189
1.818


-14.189


0.000
0.000
0. 000
0.000
0. 000
0. 000


-13. 468
-0.449
13.468


0 .449


0. 000
0.000
0.000
0.000
0.000
0.000
0.449


-9. 643
-o .449


9 .643


0. 000
0. 000
0. 000
0. 000
0.000
0.000
9.643
0.860


-9 .643
-0.860


0.000
0.000
0.000
0.000
0. 000
0. 000


-0.860
15. 631
0.860


-15. 631


0.000
0. 000
0.000
0.000
0.000
0.000


-14.189
I .807


14.189
-1. B0?


0-000
0. 000
0. 000
0.000
0. 000
0. 000


-1. B0?
0. 000
1-807
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
1.807
0.000


-1. B0?


0. 000
0. 000
0. 000
0-000
0. 000
0. 000


-1. 807
14.158


1. 807
-14.158


0. 000
0. 000
0.000
0.000
0.000
0.000


0. 000
0. 000
0. 000
0. 000
0.000


206.54'7
L00.292


2 .A42
-3.596


4 .205
-B. 686
44.592


-21.6'15
-25 .8A2
52.233


189.094
78.330


2 .349
-o.281


2.)"99
0.215


10.076
3 .452


-38.942
I .5A2


-?8.330
-1-2 .5'7 A


0.281-
o.926


-0.215
1 .623


-3 .452
11.346
-8.582
-9. 136


t2.518
-190.319


-0.926
7 .193


-7 .623
2 .636


-11.346
|'t .o19
9.136


-21 .868


22O.BTB
-28.729


0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
0.000


28.129
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-28 ,129


0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000


28 .729
-220 .33'1


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


201 .r38
-138 .963


3 .353


4.001
-3. 636
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20459 SUBDL


NBBR


SBBR


NBW+


sBw-


20460 SUBDL


NBBR


SBBR


NBW+


sBll-


20461 SUBDL


NBBR


SBBR


NBW+


SBfJ_


20462 SUBDL


NBBR


SBBR


NBW+


sBt.f-


20463 SUBDL


NBBR


SBBR


NBW+


sBw-


20464 SUBDL


NBBR


SBBR


NBW+


sBw-


20465 SUBDL


NBBR


SBBR


NBW+


sBw-


20466 SUBDT


NBBR


SBBR


NBW+


NBW+


SBVJ_


SUBDL


NBBR


SBBR


NBf{+


sBw-


2045'7
204 58
2045't
20454


20458
20459
204 58
20459
20458
20459
204 58
20459
20454
20459


20459
20460
20459
20460
20459
20460
20459
20460
20459
20460


20460
20461-
20460
2046J-
20460
2046r
20460
20467
20460
2046L


20467
20462
20461-
20462
20461
20462
20461
20462
20461
20462


20462
20463
20462
20463
20462
20463
20462
20463
20462
20463


20463
20464
20463
20464
20463
20464
20463
20464
20463
20464


20464
20465
20464
20465
20464
20465
20464
20465
20464
20465


20465
24466
24465
20466
20465
20466
20465
20466
20465
20466


20466
2046'7
20466
2046'7
20466
2046'7
20466


3. ?15
-3.715
-2 .592


2 .592


-0.9B0
0.980
o .294


-o.294
0. 369


-0. 369
3.715


-3. r15
-2.592


2 .592


-0. 980
0.980
o ,294


-o .294
0.369


-0.369
3 .'115


-3.715
-2,592
2.592


-0.980
0.980
0 .294


-o.294
0.369


-0 .3 69
3. 715


-3 .715
-2 .592


2 .592


-0. 980
0. 980
0 .294


-o.294
0.369


-0.369
3 .715


-3.715


2.592


-1. 843
1.843


-0. 191
0. 191


-0.36?
0.36?


-3.'7'7 4
3 .'7't 4
2.7'12


-2 .1-'7 2


-1 .843
1 .843


-0.191
0.191


-0.367
0 -36'1


-3 .'t7 4


3.'774
2.L72


-2 .11 2


-1.843
1.843


-0.191
0. 191


-0.367
0.367


-3 .'t1 4


3.'t'7 4
2.L'72


-2.1'72


-1.843
1.843


-0. 191
0. 191


-0. 367
0.367


-3.-t"74
3 .1'14
2.1-'72


0.000
0.000
0.000
0.000
0 .000
0 .000
0. 000


2.908
-2. 908
-1. 969


7 .969


4A .61'7
-10.810


o .210
-o.2'to


o.2'78
-o .2'7 B


2 .908
-2.908
-7.969
7.969


10. 810
3.256
0.210


-0 .2'10
0 .214


-o.2'78
2.908


-2.90A
-1 .969
7.969


-3.256
26.892


0 -210
-o.2'to


0 .214
-o .2'78
2.908


-2 .904
-1 . 969
1.969


-26.892
52.r49


o.2'70
-0.2'70


0 .2'74
-0 -2't8
2.904


-2.904
-1-.969


r .969


52 .42'7
-39 .424


0.084
-0.084


o .324
-o.324
3.54'7


-3 .547
-1.391


1 .391


39.824
-3.482
0. 084


-0.084
o .324


-0.324
3 .547


-3 .54'7
-1.391
1.391


3 .482
32.913
0.084


-0.084
o.324


-o.324
3.54'1


-3.541
-1 .391


1 .391


-32.973
55.190


0. 084
-0. 084
0.324


3 .541
-3.547
-1 . 391


1 .391


4B .056
-L'7.t52


0.000
0.000
0.000
0.000
0 .000


3. 507
-3.06'7
-3.50'7
3.067


0.000
0.000
0.000
0.000
0.000
0.000
3 .06'7


-0. 638
-3. 067


0. 638


0.000
0. 000
0. 000
0. 000
0.000
0.000
0. 638
0 .266


-0. 638
-0 .266


0.000
0.000
0. 000
0. 000
0. 000
0 .000


-o -266
1.785
o.266


-1.785


0.000
0.000
0.000
0.000
0.000
0.000


-1 . ?85
3.408
1.785


-3.408


0. 000
0.000
0. 000
0. 000
0.000
0.000
3.31 4


-2. 505
-3.314
2.505


0.000
0.000
0.000
0.000
0.000
0.000
2.505


-0. 169
-2 .505


0. 169


0. 000
0.000
0.000
0. 000
0. 000
0. 000
0-169
2.769


-0.169
-2.169


0.000
0.000
0.000
0.000
0.000
0.000


-2.)-69
3. 601
2.L69


-3.601


0.000
0.000
0.000
0.000
0.000
0. 000
3 .088


-0. 352
0.352
0.352


-0.352


0.000
0.000
0.000
0.000
0.000
0.000


-0.352
0 .352
0 .352


-0 .352


0 .000
0-000
0. 000
0. 000
0. 000
0. 000


-0.352
0.3s2
0.352


-0.352


0.000
0.000
0.000
0.000
0 .000
0.000


-0.352
0 .352
o.352


-0 .352


0-000
0.000
0. 000
0.000
0.000
0.000


-0.352
0 .352
0.352


-0.352


0.000
0 .000
0.000
0.000
0.000
0 .000


-0.630
0.630
0.630


-0.630


0.000
0.000
0.000
0.000
0.000
0. 000


-0. 630
0. 630
0. 630


-0. 630


0.000
0.000
0.000
0.000
0.000
0.000


-0. 630
0. 630
0. 630


-0.630


0 .000
0. 000
0.000
0. 000
0. 000
0.000


-0. 630
0. 630
0. 630


-0. 630


0.000
0.000
0.000
0.000
0.000
0.000
0.000


-t3.251-
B. 945


t3.25r
-8.94s


0.000
0.000
0.000
0.000
0.000
0.000


-B.945
-4.447
8.945
4.44'7


0.000
0. 000
0. 000
0.000
0. 000
0. 000
4.44'7


-4.94'7
-4 .44'1


4.94'1


0.000
0.000
0.000
0.000
0,000
0.000
4.94-t


-0.312
-4.94'7
0.3L2


0. 000
0. 000
0. 000
0. 000
0.000
0.000
o.3t2


L2.22B
-0.31-2


-12.228


0.000
0.000
0.000
0.000
0.000
0.000


-1L .569
4.55'7


11 .569
- 4 .55'7


0.000
0.000
0.000
0.000
0.000
0. 000


-4 .551
-4.'734
4.55-l
4.'t34


0. 000
0.000
0.000
0. 000
0.000
0.000
4.'134
2.225


-4.'734
-2.225


0.000
0.000
0.000
0.000
0.000
0.000


14 . 515
2.225


-14.515


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000


-14.189


40 ,29'7
-36.48'7
-28 .615
26.036


138. 963
?5. B65
2.999


-1.048
3. 636


-t .623
36.44'7


-15.465
-26.036


11 .800


-75.865
86.025
1.048


-o.322
1.623


-0.874
15.465
-'1 .643


-11.800
6.503


-46.025
17. BB9


0 .322
0.898
0.874
0.385
1 .643
5.500


-6.503
-2.39'7


-17 .889
-r12.996


-0.898
2.202


-0.385
1 .730


-5 .500
79.544
2.39'7


-11 .908


173.138
-61. 975


-0 .270
0 .412
2.48r


-1. ?01
29.646


-21 .09't
-4.1-14


1 ,426


6L .9'7 5
88 .512


1 .054
1 .701
0.550


27.O9'7


-r .426
-8 ,247


-88.5L2
-13 .911
-1. 054


1. 636
-0. 550
2.803


-3. 5s7
2A .241
4.24L


-1'7.922


13 . 911
-201-.570


-1. 636
1.993


-2 .403
4.183


-28 .247
43.358
t'7.922


-23.841


220.8L8
-28.L29


0.000
0. 000
0.000
0. 000
0.000
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sBw-


2046'l SUBDL


NBBR


SBBR


NBW+


SBII_


20501 SUBDL


NBBR


SBBR


NBW+


SBW-


20502 SUBDL


NBBR


SBBR


NBll+


SBI{_


20503 SUBDT


NBBR


SBBR


NBW+


sBw-


2.0504 SUBDL


NBBR


SBBR


NBW+


sBw-


20505 SUBDr


NBBR


SBBR


NBVI+


sBw-


20506 SUBDL


NBBR


SBBR


NBW+


sBw-


20507 SUBDL


NBBR


SBBR


NBWI


SBW_


2O5OB SUBDT


NBBR


SBBR


NBw+


2046'7
20466
2046'7


2046'l
20468
2046'1
20468
2046'7
20464
2046'7
20468
2046'1
20464


20501-
20502
20501
20502
20501
20502
20501
20502
20501
20s02


20502
20503
20502
20503
20502
20503
20502
20503
20502
20503


20503
20504
20503
20504
20503
20504
20503
20504
20503
20504


20504
20505
20504
20505
20504
20505
20504
20505
20504
20505


20505
20506
20505
20506
20505
20506
20505
20506
2 0505
24506


20506
20507
20506
2050'1
20506
2050'l
20506
20501
2050 6
20501


2050'1
20508
2050'7
20508
20s01
20508
2050'7
20s08
2050'1
20508


20508
20509
20508
20509
2 0508
20509
20508
20509


0.000
0.000
0.000


0. 000
0. 000
0. 000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0. 000
0.000
0.000
0.000
0. 000
0. 000
0.000
0.000


0.000
0.000
0.000
0, 000
0,000
0.000
0. 001


-0.001
-0.001
0.001


35. 336
-35.336
-0. 04?


0.04'1
-0.079
0.079
5. 635


-s. 635
-70. t-'t2


L0.7'72


35.335
-3s. 335


-o .04'l
o.o4'l


-0.079
0.079
5. 63s


-5. 635
-10.171


10 . 171


30.919
-30. 919


0.074
-0.074


0. 073
-0.073


-10. 410
10. 410
10.388


-10.388


30. 919
-30. 919


0.0?4
-0.074
0.073


-0.073
-10.409
10.409
10.3B?


-10.387


0.000
0.000
0 .000
0.000
0. 000
0. 000
0.087


-0. 087
-0.087
0.087


0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 001


-0.001


0,000
0. 000
0. 000


L] .1-52
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
17,195
0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
0. 000


-17.195
48.052
0.000
0.000
0.000
0.000
0 .000
0. 000
0.000
0.000


83.243
-55.7?8


0.018
-0.018


0. 108
-0. 108


't ,654
-'7 .654


-13. 630
13. 630


55.7?8
2 .579
0.018


-0.018
0.108


-0.108
1 .654


-'1 .654
-13. 630


13. 630


L.464
56. B58
-0 .023


0 .023
0.137


-0. 137
14.598


-14. s98
-10.930
10.930


-56. 858
44.206
-o .023
0.023
0. 137


-0. 13?
14 . 598


-14.598
-L0. 930


10. 930


44.052
-4'7.936


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


41.936
-I'7.t25


0 .000
0.000
0.000
0.000
0-000
0. 000


-t.ro2
-3.088
t.ro2


0. 000
0. 000
0. 000
0. 000
0. 000
0.000
7.702
0.000


-L.102
0.000


0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
1 .105
0. 000


-1 . 105


0. 000
0. 000
0. 000
0. 000
0. 000
0 .000


-1. 105
3. OBB
1. 105


-3.088


-1.005
1.005
0 .02'7


-0.o2'7
0.034


-0.034
1. ?60
0.004


-o.'720
-1.045


-L .032
L.032
o.o21


-o.021
0. 034


-0. 034
-0.014


3. 759
r. 058


-4 .804


1.068
-1.068
-0. 029
o.029


-0. 037
0 .037
3.124
0.023


-4.'789
1 .041


1 .059
-L .059
-0.029


o .029
-0.037
0.03?


-0.020
L .'t't8


-7,044
-0.713


0.003
-0.003
0.001


-0.001
0.002


-0.002
2 .936


-2.924
-3.110
3.102


0. 000
0.000
0. 000
0. 000
0.000
0. 000
3.080


-1.100


0.000
0,000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000


-o.024
0 .024
0.000
0.000
0 .000
0.000
0 .000
0 .000
0.000
0 .000


3.914
-3. 914
-0.203


0 .203
-1.173


1 .173
-5r.922


5L .922
52 .098


-52 .O9B


3 .982
-3 ,942
-0.203


0 .203
-L.L'74


1.L'7 4


-51 .88s
51.885
52.048


-52.048


-3 .424
3 .424
o .1-'7 6


-o .1-'7 6
1.138


-1.138
51-.36'7


-5L.36'7
-51.710


51 . 718


-3.398
3 .398
0.176


-o .7'7 6
1 .139


-1 .139
51 .362


-57 .362
-51.?10


51 . 710


6.725
-6.725
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.038
-0.038


0.000
0.000
0.000
0.000
0.000
0.000


1 .807
14.189
-1 .807


0.000
0.000
0.000
0.000
0. 000
0.000


-1 .807
0.000
1 .807
0.000


0 .000
0.000
0 .000
0.000
0.000
0.000
0.000
1.817
0. 000


-1.817


0. 000
0. 000
0.000
0.000
0. 000
0. 000


-1. 817
14.186


1. 81?
-14.186


1. B2B
3.453


-0.037
-0.104
-0.049
-0. 130


-10. 197
5.586
8.1?B


-9.032


-3.451
74 .95'7
0.104


-0. 403
0. 130


-0.509
-5. 610
26 .64L


9.05'7
-41" .730


-r4.95'7
3.046
0. 403


-0.075
0.509


-0.095
-26 .641


6.002
47 .'7 30
-9.215


-3.046
-2 .49t
0.075
0.080
0.095
0.099


-6.001
L0 .'7 02


9.21-5
-8.347


0.000
0. 000
0. 000
0.000
0.000
0.000


-14.185
14 . 119
14.187


-14.rr'7


0.000
0. 000
0. 000
0.000
0. 000
0. 000


-14.118
1. 802


0.000
0.000
0.000


28 .729
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-24 .270


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28.2'10
-220 .184


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


456.554
-97 .466
-0.310
0.403


-0. 530
1.09?


49.O5'7
.B . B5B


-94.'708
23.118


97 .463
205 .4L9
-0.403


0 .602
-1, 096
2.299
B. B98


'76.430
-23. 158


-128. 800


-22J-.833
-B? .080


0 .209
-0.464


2 .65'7
-1. 131


1"44.942
1?. 8?3


-93.544
-28 .358


e7.081
-455. 955


0 .464
-0.584


1. 131
-0 . 416


_1?. BBB
94.233
28 .3'7 3


-85. s34


220 .699
-219 .626


0. 000
0. 000
0. 000
0.000
0. 000
0.000
0. 000
0.000


219 .'71-1


-24 .042
0. 000
0.000
0. 000
0.000
0. 000
0. 000
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sBl{-


20509 SUBDL


NBBR


SBBR


NBl,¡+


sBI,{-


20511 SoBDL


NBBR


SBBR


NBTI+


sBt4-


2O5I2 SUBDL


NBBR


SBBR


NBW+


sBl{-


20513 SUBDT


NBBR


SBBR


NBW+


sBw-


2051-4 SUBDL


NBBR


SBBR


NBW+


sBw-


20515 SUBDT


NBBR


SBBR


NBW+


sBw-


20551 SUBDL


NBBR


SBBR


NBfJ+


sBw-


20552 SUBDL


NBBR


SBBR


NBW+


SBÍI-


20553 SUBDL


NBBR


SBBR


NBW+


sBw-


20508
20509


2050 9
20510
20509
20510
20509
20510
20509
20510
20509
20510


20577
20512
20511
205r2
2 0511
20572
2057L
205L2
2051-1-
205t2


20512
205r3
205L2
2051-3
205\2
20513
20572
205r3
2051-2
20513


2051-3
2051-4
2 0513
2051"4
20513
205t4
2051"3
205L4
2051 3
20574


20514
2051 5
20574
205r5
205J-4
20515
20574
20515
2051-4
205 15


20515
2 0551
20515
2055L
20s15
20551
205L5
20551
205r.5
2055 1


20551
20552
20551
20552
20551
20552
20551
20552
20551
20552


20552
20553
20552
20553
20552
20553
20552
20553
20552
205s3


2 0553
20554
20s53
20554
2 0553
20554
20553
20554
20553


-0. 001
0.001


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
0. 000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0. 000


-0.001
0.001
0, 001


-0. 001


't.761
-7 .'7 6I


0. 018
-0.018
-0.018
0.018
6.482


-6.482
-7 . 985
7.985


72 .656
-72 .656
-o.243


0 .243
-0.137
0.137
8. 407


-B .407
1-1.364


-1'1 .364


L2 .656
-t2 .656


-0 .243
0.243


-0. 137
0. 137
B.4OB


-8.408
1?.366


-L'7.366


t2 .656
-1-2 .656
-0.243
o.243


-0.137
0. 137
B .406


-8.406
[t .366


-7't.366


0 .000
0 .000
0. 000
0. 000
0. 000
0. 000


-0. 002
0.002
0. 002


-0. 002


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000


I'7.725
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000
0. 000


0. 000
17.195
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-L'7 .1-95
4B .075
0.000
0.000
0.000
0.000
0. 000
0-000
0. 000
0 .000


'79.554
-52 -759
-0.093
0.093
0.465


-0. 465
19. 988


-19.988
-11. B?1


11.B71


48 .320
10.025
-o.o92
o.092
0.064


-0.064
72.99'7


-L2.99'7
-15. 133
15.133


-10 .025
44.O64
-0 .092
0.092
0.064


-0. 064
L2.991


-72.99-t
-15. 133


15. 133


-44.064
'7 1 .'7 62
-0.092


0 .092
0.064


-0.064
L2.99'7


-t2.991
-r5.133


15. 133


4B .005
-t].r4'7


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000


l-t -r41
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000


-3. 08 0
1.100


0. 000
0. 000
0. 000
0. 000
0. 000
0.000
1. 100
0.000


-1.100
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.105
0.000


-1.105


0.000
0.000
0.000
0.000
0. 000
0. 000


-1. 105
3.089
1. 105


-3. 089


2.724
-2.L28
-0.086


0. 086
-0.035
0.035
4.'722


-2.962


-5.703


-0.166
0.L66
0.036


-0.036
0.02L


-o.o2L
2.242
1 .507


-6.118
2.369


-0. 159
0.159
0.036


-0. 03 6
0. 021


-0.021
-1.501


3.6B8
-2.358


0. 171


-0.164
0.164
0.036


-0 .03 6
0 .02r


-0.027
-3.692


5.4'72
-0.1-'79
-1.601


0. 000
0.000
0.000
0.000
0.000
0.000
3.08s


-1-.702
-3.085


I.1"O2


0.000
0.000
0.000
0.000
0.000
0.000
1 .102
0.000


-1-.L02


0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
0 .000
0 .000


0 .000
0 .000
0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0 .020
-0.020
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-43.380
43.380


o .9'7 6
-o .9"t 6


-0.956
0.956


-92.52'l
92.s2't
31 .951


-31 .951


28 .'733
-24 .'133


o .99'7
-0.997


1 .108
-1.108
-4,444


4 .444
-43 .57'7


43 .57'7


28.815
-28.815


0.996
-0.996


1. 107
-1 . 107
-4.439


4 .439
-43.583
43.583


28 .836
-24 .436


0 .997
-0.997
1.107


-1.10?
-4 .442


4 .482
-43.533


43. s33


-0.059
0.059
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0. 000
0 .000
0 .000
0.000


t4.118
-L .A02


0.000
0.000
0. 000
0.000
0. 000
0. 000


-r.Bo2
0. 000
1.802
0.000


0. 000
0. 000
0. 000
0.000
0-000
0.000
0.000
1. 817
0. 000


-1.817


0.000
0.000
0.000
0.000
0.000
0.000


-1.817
L4.200


1 .81?
-74 .200


-4 .'7 61-


-6.385
-0. 133


0. 582
-o.r22
0.303


-7 .818
-12 .308


23 .'t 09
-44 .9'7 4


6.385
- 4 .528
-0.582


0. 179
-0.303
0.071


12.308
-16 . 413


48 .9'7 4
-1 .628


4 .528
-3 .496
-0.179
-0. 0ss
-0.0?1
-0.063
16 . 413
o.478
7 .624
6.603


3.496
-2.626


0. 055
-o.246
0.063


-0. 173
-0 .4'74
24.'t50
-6.603


2. 838


0. 000
0. 000
0.000
0.000
0.000
0.000


-14.159
1.806


14.159
-1.806


0.000
0.000
0.000
0.000
0.000
0.000


-1 .806
0.000
1 .806


0. 000
0. 000


28.042
0.000
0. 000
0. 000
0. 000
0.000
0. 000
0.000
0. 000
0.000


0.000
-28 .270


0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


2A .270
-220.988


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


2'72.1.08
'12 .971-
-o.0'7'7
-o.4J.2
-o.2'7'7


2.1).4
53. 655
51 .061


-59 .'7 t 9
-2 .4'11


81 .813
131 .825


0.454
-r .41 I
r .'1 71


-1 .005
1-3'7 .B'7 4


7 .L42
-r59 .3 5 6


-9 .494


-131 .807
-44 .235


\.419
-2 .01 6


1. 005
-0.590
-'1 -t45
97.1 48


9.46'7
-IO'7.9'76


44.221-
-350.982


2 .0'15
-2.567
0.589


-0.25r
-9\ .'7 46
160. 591
107. 996


-188. 157


220.349
-24 .774


0. 000
0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000


28.774
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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20555 SUBDL


NBBR


SBBR


NBW+


SBW-


20556 SUBDI,


NBBR


SBBR


NB9J+


sBw-


2055'1 SUBDL


NBBR


SBBR


NBW+


sBl{-


20558 SUBDI


NBBR


SBBR


NBI'l+


SBI4-


20559 SUBDL


NBBR


SBBR


NBW+


sBw-


20560 SUBDL


NBBR


SBBR


NBW+


sBw-


2056I SUBDL


NBBR


SBBR


NBW+


sBw-


20562 SUBD1


NBBR


SBBR


NBW+


sBw-


20563 SUBDL


NBBR


SBBR


NBW+


sBl4-


20554


20555
20556
20555
20556
20555
20556
205s5
2055 6
20555
20556


20556
20551
20556
2055-l
20556
2055'7
20556
20551
20556
2055'1


2055'7
20558
20s5't
20558
20557
20558
2055'7
20558
20551
2 0558


20558
20559
20558
20559
20558
20559
20558
20s59
20558
20559


20s59
20560
20559
20560
20559
20s 60
20559
20560
20559
20560


20560
2056L
20560
20561
205 60
2056r
20560
2056L
20s60
2056r


20561
20562
20567
20562
2056t
20562
20561
20562
20561-
20562


20562
20563
20562
20563
20562
20563
20562
20s63
20562
20563


20s63
20564
20563
20564
20563
20564
20563
20564
20563
205ê,4


0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
0.000
0.000
0.000
0.000
0. 000


-0. 002
0.002
0.002


-0.o02


72-515
-1-2 .57 5


0.069
-0.069


0. 194
-0.194
73.r22


-1-3.r22
-11. B98


11. B98


12 .5'15
-t2.5"15


0.069
-0.069


0. 194
-o .794
73 .722


-13. 122
-11. B9B
11.898


L2.5'7 5


- l-2 .5'7 5
0.069


-0.069
o.794


-0. 194
13 . 115


-13.115
-71 .892


7r .492


12 .5'7 5
-12.575


0. 069
-0.069


0. 194
-0. 194
13. 130


-13,130
-11.906
11.906


72.515
-12.575


0.069
-0.069


0. 194
-0. 194
13. 107


-13. 10?
-11.885
11.885


17. 899
-t ? .899
-0. 107


0. 10?
-o.La2
0. 182


-77,617
11.671
10.240


-10.244


1',7 .499
-1r .899
-0. 107


0. 107
-o.LB2


0. 182
-7)-.662


11- .662
t0.231-


-r0.231


0.000


0.000
11 .125


0. 000
0. 000
0.000
0. 000
0. 000
0.000
0.000
0.000


-I7 .125
48. 005


0. 000
0. 000
0.000
0.000
0.000
0-000
0.000
0. 000


'7 3 . LI'7
-51. 664
-o.120
o.720
o.o25


-0. 02 5
8.954


-8. 954
-a .692


a .692


5t .664
0.552


-o.720
0 .720
0. 025


-0.025
8.954


-8.954
-a .692


a .692


-0.552
19.032
-0.720


0 .L20
o.025


-0.025
8.954


-B . 954
-B .692


B .692


-19.032
51 .785
-0.1-20
o.120
0.025


-0.025
8.954


-8.954
-8 .692
I .692


-51.785
13.096
-0.r20


o .L20
o.025


-0.025
8.954


-8. 954
-B .692


B .692


't3 .232
-43 . 4't 4


-0.066
0.066
0.034


-0.034
B .682


-8 .642
-8.062
4.062


43.414
r.1't0


-0.066
0.066
0.034


-0.034
B .682


-B .6A2
-8.062
4.062


0. 000


0. 000
0. 000
0.000
0.000
0.000
0.000
0. 000
1. 100
0. 000


-1. 100


0.000
0.000
0.000
0. 000
0. 000
0. 000


-1. 100
3. 085
1.100


-3.08s


o.r94
-0.194
-0.0L1


0. 011
-0.046
0.046
r.23'7
0.141


-1.591
0.212


0. 181
-0.181
-0. 011
0.011


-0.046
0.046


-0.155
3.510


-0. 200
-3.155


0. 155
-0. 155
-0.011
0.011


-0.046
0.046


-3. 53 6
4 -124
3 .7-19


-4.366


0. 196
-0. 196
-0.011
0.011


-0.046
0.046


-4. 681
6.'786
4.328


-6.432


0. 154
-0. 154
-0,011


0.011
-o.o46
0.046


-6.829
8. 199
6 . 4'12


-'t.841-


-0.125
0.125
0.010


-0. 010
0,044


-o . o44
B .1-'7 4


-6.262
-7 .844
5.932


-0.151
0.151
0.010


-0. 01 0
0.044


-o . o44
6 .2'7 9


-3.3'71-


3.039


0.000


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0. 000
0. 000
0.000


0.061
-0.061
0.000
0.000
0.000
0, 000
0. 000
0. 000
0.000
0.000


1.966
-1.966
0.612


-o .6].2
0. 004


-0.004
-34 .222


34.222
32.854


-32 .454


2 .040
-2 .0 40


0. 613
-0.613


0 .005
-0.00s


-34.145
34 .145
32.'7 85


-32.'785


1.6'73
-1.6?3


0. 616
-0.616
0.00?


-0.007
-34.r74
34.t'|4
32.824


-32 .824


2.156
-2.1-56


0-609
-0. 609
0.004


-0.004
-34.023
34.023
32 .660


-32 .660


2-407
-2.401
0.619


-0. 61 9
0.001


-0.00?
-34 .365
34.365
33.010


-33.010


-L.444
7 .444


-0 - 631
0.631


-0.048
0.048


34 .446
-34 .446
-33.517
33.517


-r .422
1- . 422


-0. 634
0.634


-0.049
0.049


34.573
-34.573
-33 .64L
33.641


0.000


0. 000
0-000
0. 000
0.000
0. 000
0. 000
0.000
1 .802
0.000


-1 .802


0. 000
0. 000
0. 000
0. 000
0.000
0.000


-1.802
14.159
r.802


-14 .159


-L.ta'l
0.393
0.062


-0.018
0 .24't


-0.059
0 .499


-2 ,'7 4'7


| .446
2.253


-0. 393
-1.410
0.018
0.090
0.059
0.400
2 .'7 4'7


15 .552
-2.253


-12. 500


1.410
-1 . 959
-0.090


0. 128
-0. 400
0.564


-15.552
30. 14 I
12. 500


-25.832


1. 959
-3. 1BB


-0.L28
0. 195


-0.564
0.851


-30. 148
66.059
25.832


-59.529


3. 18B
-3.817
-0.195
0.240


-0.85L
1.040


-66.059
96.682
59 .529


-BB. 695


3. 399
-2 .646
-0 .228


0. 173
-1.016
0.768


-96.'7 6L
55. 685
89.019


-49.820


2.6A6
-1.382
-0.1?3


0. 090
-0.r68
0.389


-55. 685
13. 937
49 .420


-10. 945


0. 000


0.000
-24 .042


0.000
0.000
0. 000
0.000
0.000
0.000
0. 000
0.000


24.042
-220.349


0.000
0 .000
0 .000
0. 000
0.000
0.000
0. 000
0. 000


328.166
-'7 2 .202


0.084
-0.575
r.356


-7.252
111.3?6
-1 4 .639


-102.864
6't.204


'72.200
L82.993


0.574
-1.768
7.252


-1.000
14.6'74
L4 .'t 4L


-6't.234
-1-9. 558


-1-82.996
148 .390


1,167
-2.190
1.000


-0. 910
-r4.6'72
46.318
't 9 .492


-50.211


-148 .384
-73. 400


2.192
-2 .947


0. 910
-0 .'7 52


-46.430
1-02 .516
50.317


-104 .760


73. 393
-32'7 .466


2.939
-3.426


0 .'7 52
-o .649


-102 .402
138 .895
104.651


-140.075


3 4'7 .0 42
-74,964
-2.469
2.094


-0 .42'7
0.619


734.229
-BB .424


-L32 .'7 89
86.907


1-4.966
165. 453
-2.093


1 .523
-0. 619
0.911


aa.t15
-1,3. 660
-86.860
17.103
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20564 SUBDL 20564
20565


NBBR 20564
20565


SBBR 20564
20565


NBw+ 20564
20565


sBw- 20564
20565


T't .899
-17. 899
-0.10?


0. 107
-0.182


0 .ta2
-77.666


1-r .666
L0.235


-10.235


7'/.899
-17.899
-0. 107


0. 107
-0. 182


0. 182
-11. 666


11.666
L0 .235


-10.235


0.000
0.000
0.000
0.000
0.000
0-000


-0. 001
0 .001
0.001


-0.001


0. 000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


X DTSP.


-7.'t'70
46.815
-0. 066


0. 066
0.034


-0.034
a .682


-a .682
-a.062
8.062


-46 .B'7 5
f3.007
-0.066
0.066
0.034


-0.034
B .682


-B .682
-B .062
8.062


48 .02'7
-t'7.L4'7


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


t'7.L4'7
0.000
0,000
0.000
0 .000
0. 000
0. 000
0. 000
0.000
0.000


-0.131
0.131
0-010


-0.010
o.044


-0.044
3. 358


-0.460
-3.028


0.130


-0. 135
0. 135
0.010


-0.010
0.044


-0.044
0.463
7.276


-0.132
-1.54'7


0.000
0.000
0-000
0. 000
0. 000
0. 000
3.086


-1 -702
-3.086
t. Lo2


0.000
0.000
0.000
0.000
0.000
0.000
7.102
0.000


-L.l02
0.000


-L.23't
1 .231


-0 .632
0 .632


-0.048
0.048


34 .5s8
-34 .558
-33 .622


33 .622


-7 .226
1 .226


-0. 633
0. 633


-0.049
0.049


34.542
-34.542
-33. 608


33 . 608


-0.017
0.01?
0 .000
0 .000
0 .000
0.000
0 .000
0 .000
0 .000
0 .000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


L.342
-4.255
-0. 090


0. 00?
-0.389
0.014


-13. 937
-2.531
10.945


2 .6'13


0.255
0 .420


-0.007
-0.040
-0.014'
-0.205


2. s31
-0. 650
-2 .6'7 3
-0.861


0.000
0.000
0.000
0.000
0.000
0.000


-74 .L'72
1 .807


14.L'72
-1 .807


0.000
0.000
0.000
0.000
0.000
0.000


-L .807
0.000
1 .807
0.000


-165.454
-44.343


- t- .524
0. 956


-0. 911
1.202


13. 699
61.185


-1r.140
-52.403


44.343
-343. BB5


-0. 956
0 .626


-1.202
1.371


-61.194
104 .578


52 .4r\
-92 .1 0l


220.552
-2A.Lt5


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28.115
0.000
0.000
0.000
0 .000
0. 000
0. 000
0.000
0 .000
0. 000


20565 suBDl 20565
20566


NBBR 20565
20566


SBBR 20565
20566


NBW+ 20565
20566


sBw- 20565
20566


SUBDL 20566
2056't


NBBR 20566
20567


SBBR 20566
2056"1


NBw+ 20566
2056'7


sBw- 20566
2056'7


2056? SUBDL 20561
20564


NBBR 2056'7
20568


SBBR 2056'l
20564


NBw+ 2056'7
20568


sBw- 2056'l
20564


1509} > UNITS INCHES
1510) > S


1511) > LOAD LIST ISBBRI


1512} > S JOINT FORCES AND DISPLACEMENTS
1513) > LIST DISPL JOrNT 50102 50103 50104


*RNSTLTS OE LATÊST ANATYSEST


PROBLEM _ BR 163 TITLE _ BR 163 STRUDL MODEL


ACTIVE UNITS INCH KIP RÀD DEGF SËC


RESUTTANT JOINT DTSPLACEMENTS SUPPORTS


X DISP.


RESUTTANT JOINT DISPLACEMENTS FREE JOINTS


Y DTSP. Z DISP. X ROT. Y ROT. Z ROT.


JOINÎ LOADING


50102 GLOBAL
Y DISP.


0. 000
0. 000
0. 000


0. 000
0. 000
0.000


0. 000
0.000
0. 000


z DISP.


0-001
-0.006


0 .000


0.001
-0 .006
0.000


0. 001
-0.006
0.000


X ROT.


0.000
0.000
0.000


0.000
0.000
0 .000


Y ROT.


0. 000
0. 000
0.000


0.000
0. 000
0.000


0.000
0. 000
0.000


Z ROT.


0. 000
0. 003
0. 000


0. 000
0. 003
0. 000


0.000
0.003
0.000


50103 GLOBAL


SBBR 0.000
NBW- -0. 108
NBWA 0.000


SBBR O. OOO


NBW- -0. 108
NBWÀ 0.000


50104 GLOBAL
SBBR
NBW-
NBWA


{ 1514} > LrST DISPL JOTNT 50202 50203 50204


0 .000
0 .000
0.000


0.000
-0.108
0.000


*RESULTS OF LATEST ANALYSES1


PROBLEM . BR 163 TITLE _ BR 163 STRUDL MODEL
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ACTIVE UNITS INCH KTP RAD DEGF SEC


RESULTANT JOINT DISPTACEMENTS SUPPORTS


JorNT toADfNG / -----------------DTSPLACEMENT -- / / -------------------RoTATloN-------------------,/
X DISP. Y DISP. Z DISP. X ROT. Y ROT- Z ROT.


RESUI,TANT \'OINT DISPI,ACEMENTS EREE JOINTS


JóINT LoADrñG / -----------------DrsprAcEMENT -- / /-------------------RoTATroN-------------------/


54202 G.IOBAL
SBBR
NBW-
NBT{A


50203 cLoBAL
SBBR
NBVI-
NBIJA


5O2O4 GLOBAL
SBBR


x DlsP, Y DISP, z DISP. ¡ RoT. Y RoT. z RoT.


-0.033 0.000 0.001 0.000 0,000 0.000
-0.115 0.000 -0.009 0.000 0.000 0.000
-0.003 0.000 0.000 0.000 0.000 0.000


-0.033 0,000 0.001 0.000 0.000 0.000
-0.115 0.000 -0.009 0.000 0.000 0.000
-0, 003 0, 000 0.000 0. 000 0 . 000 0 . 000


-0.033 0.000 0.001 0.000 0.000 0.000
-0. 115 0, 000 -0 . 009 0 . 000 0 . 000 0, 000
-0. 003 0. 000 0, 000 0, 000 0 .000 0 . 000


NBI{.
NBWA


{ 1515} > LrST DTSpL JOrNT 50302 50303 50304


*RESULTS OF HTEST ANALYSES*


PROBTEM . BR 163 TITTE _ BR 163 STRUDL MODEL


ACTIVE UN1TS INC}I KIP RAD DEGF SEC


RESÚLTANI JoTNT DISPI.ACEMENTS SUPPoRTS


JoINT Lo¡,DrNG / -----------------DrsptAcEMENT -- / / -------------------RorATroN-------------------/
X DISP. Y DISP. Z DISP. X ROT. Y ROT, Z ROT.


RESTILTANT JOINT DTSPLACEMENTS TREE JOINTS


,torNT T,oADING / -------------- ---DTSPL.A,CEMENT -- / / -------------------ROTATTON-------------------/
X DISP. Y DISP, Z DISP. X ROT. Y ROT. Z ROT.


50302 GLOMT
SBBR -0.036 0.000 -0.001 0.000 0.000 0. û00
NBW- -0.724 0.000 -0.010 0.000 0.000 0.000
NBWA -0.003 0.000 0.000 0.000 0,000 0.000


50303 GLOBAL
SBBR -0.035 0.000 -0.001 0.000 0.000 0.000
NBW- -0.125 0,000 -0.010 0.000 0,t00 0.000
NBWA -0. 003 0. 000 0.000 0. 000 0. 000 0. 000


50304 GLÒBAT,
SBBR -0.035 0,000 -0.001 0.000 0,000 0.000
NBv¡- -0 . 125 0. 000 -0 . 010 0. 000 0 . 000 0. 000
NBWA -0 . 003 0. 000 0 . 000 0. 000 0 . 000 0. 000


{ 1516} > LIST DrSpL JOrNT 5Ò402 50403 50404


*REST]]¡TS OF TATEST ANALYSES4


PROBLEM _ BR 163 TTTTE - BR 163 STRÛDL MQDEL


ACTIVE UNITS INCH KIP RAD DEGF SEC


RESULTANT JOINT DISPLACEMENAS SUPPORTS


JOrNr LOADTNG / -----------------DISPLACCMENT -- / / ----------- --------ROTÀTION------------------- /
X DTSP. Y DISP, Z DISP, X ROT. Y ROÎ. Z RôT.


RESULTÀNT JOINT DISPLACEMENTS FREE JOINTS


JóINT LoADTNG / ----------- ----- -DTSPLACEMENT -- / / -------------------RorÀTloN-------------------./
X DISP. Y DISP. Z DISP. X BOT. Y ROT. Z ROT.
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50402 GLOBAL
SBBR
NBW-
NBWA


50403 GT OBAL
SBBR
NBW.
NBWA


50404 GLOBAI
SBBR
NBW_
NBWA


{ 1517} > LrST Drspt JOrNT 50502 50503 50504


0.000
-0. 040


0. 000


0.000
-0.040
0.000


0.000
-0.040


0. 000


0. 000
0.000
0.000


0.000
0.000
0.000


0. 000
0. 000
0. 000


0.000
0.000
0.000


0.000
0. 000
0. 000


0. 000
0. 000
0.000


-0.001
-0.016
0.000


-0.001
-0 . 016


0. 000


-0. 001
-0.016
0.000


0.000
-0.007
0.000


0.000
-0.00?
0.000


0.000
-0 .007
0.000


0.000
0.000
0 .000


0. 000
0. 000
0.000


0.000
0.000
0 .000


0.000
0.000
0-000


0.000
0.000
0.000


0. 000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0. 000
0. 000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0. 000
0. 000
0-000


0.000
0.000
0.000


0-000
0. 000
0. 000


0.000
0.000
0.000


PROBLEM . BR 163 TITLE - BR 163 STRUDT MÔDEL


ACTIVE UNITS INCH KIP RAD DEGF SEC


*RESULTS OF LATEST ANALYSES*


RESULTANT JOINT DISPLACEMENTS SUPPORTS


X DTSP.


RESULTANT JOTNT DTSPTACEMENTS FREE .'OTNTS


Y DISP. Z DISP. X ROT. Y ROT.


JOINT J,OADING


50502 GLOBAL
SBBR
NBW-
NBWA


50503 GLOBAL


0.000
-0.018
0.000


0.000
0.000
0.000


50504 GLOBAL


SBBR O. OOO


NBW- -0.018
NBWA 0.000


SBBR 0. 000
NBW- -0.018
NBWA 0.000


0.000
0.000
0.000


15181 > $
1519} > UNIT FEET
1520} > $CENTER CAP TOROUE LOADS NB/SB BRAKING
1521) > LOAD tfST 'CBR'
15221 > IIST FOR MEM 20111 TO 20115 20151 TO 20153 -
1523) >_ 2021L TO 20215 2025r rO 202s3 -
15241 >_ 20311 TO 20315 20351 TO 203s3 -
15251 > 20417 1O 20415 2045L TO 20453 -
L5261 > 20511 TO 20s1s 20s51 TO 20553


*RESULTS OF LATEST ANAIYSES*


PROBTEM _ BR 163 fITtE _ BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


MEMBER FORCES


MEMBER LOADTNG


20rtr cBR


207L2 CBR


2OII3 CBR


20rt4 cBR


20115 CBR


JOlNT


201r1
2011-2


20r72
201-L3


2 0113
2071-4


20Lt4
2 0115


20115
201 51


AXlAL


0. 000
0.000


0.000
0.000


-0. 993
0.993


-1-.r66
T.166


-1.166
'1.166


StsEAR_Y


0.000
0.000


0. 000
0. 000


0.783
-0. ?83


-0,575
0.515


-0. s75
0.5?5


SHEAR_Z


0.000
0.000


0.000
0.000


0. 000
0. 000


0. 000
0.000


0.000
0.000


TORSIONAL


0.000
0 .000


0.000
0 .000


0.000
0.000


0.000
0.000


0.000
0.000


BENDING-Y


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0. 000


BENDING_Z


0. 000
0. 000


0. 000
0.000


-L2 .540
15 -826


-5. 699
-0. 110


0.110
-3 .500
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20151


20152


201 53


20271


202L2


20213


202L4


202I5


2025r


20252


20253


20311


203J-2


2 0313


2031-4


2031-5


203s1


20352


2 0353


204L7


20412


20473


204r4


204t-5


2045r


20452


20453


20577


20572


20513


205r4


20515


20551


20751-
20L52


20152
20153


2 0153
20r54


20217
20212


2021-2
202L3


20273
20274


20214
20215


2027s
2025r


2025L
20252


20252
20253


20253
20254


2 0311
203L2


203L2
20313


20313
20314


20314
20315


203t5
20351


20351
20352


20352
203s3


20353
20354


20411
20472


204L2
20413


204r3
204L4


20414
20475


204t5
20457


2045r
20452


20452
20453


20453
20454


2051L
20512


20572
20513


20513
20574


20514
20515


20515
20551


2055r
20552


-1.166
1. 166


0.000
0.000


0. 000
0. 000


0. 000
0. 000


0.000
0.000


1 .595


0.30?
-0.307


0.307
-0. 30?


0. 307
-0. 307


0.000
0.000


0.000
0.000


0 .000
0.000


0.000
0. 000


0. 903
-0. 903


-2.366
2.366


-2.366
2.366


-2.366
2.366


0.000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


0 .'7 66
-o.'766


-1.170
1.170


-1.1f1
1 .171


-1- . L'7 I
1-.t'71


0.000
0.000


0. 000
0.000


0.000
0. 000


0.000
0. 000


0. 000
0. 000


-0. 456
0.456


-0.456
0.4s6


-0.456
0.456


-0.575
0.575


0 .000
0 .000


0.000
0.000


0. 000
0.000


0.000
0.000


7.'722
-1- .'722


-0.753
0.?s3


-0 .753
0.753


-0.753
0 .753


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-r.969
L.969


0. 675
-0. 6?5


0. 675
-0 - 675


0. 675
-0. 675


0.000
0. 000


0.000
0.000


0.000
0.000


0.000
0.000


-t .496
1 .496


0 .532
-0 .532


0.532
-0 .532


0.532
-0 .532


0. 000
0.000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


o.446
-o .446


-0.034
0.034


-0.034
0.034


-0.034
0,034


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-52.012
52 .O12


3r .252
-37.252


3t-.252
-31.252


37 ,252
-3r.252


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0. 000


-57.981
5?.981


33. 375
-33.375


33.3?5
-33. 375


-33.37s


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0, 000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


-0.1-44
0 -\44


0.068
-0.068


0.068
-0.068


0.068
-0.068


0.000
0 .000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


303.153
-303.153


632.O47
-632.047


632,04'1
-632.O41


632.047
-632 .047


0.000
0.000


0. 000
0. 000


0 .000
0 .000


0 .000
0.000


303.897
-303.897


664 .'154
-664 .'7 54


664 .'7 54
-664.154


664.'t54
-664.'754


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0.000


0. 000
0. 000


0-000
0. 000


0. 000
0 .000


0 .000
0 .000


0.000
0 .000


0 .000
0.000


0. 000
0.000


0.024
-0.024


2.s26


2.524
-2.524


2.526
-2.526


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


-r83.'729
402.L'79


-402.L'79
I6. 218


-86.2t8
-98.17L


98. 171
-230.681


0. 000
0.000


0. 000
0.000


0. 000
0. 000


0.000
0.000


-1B9.L31
432.653


-432 .653
95.232


-101. 600


101.680
-243.t49


0.000
0.000


0. 000
0.000


0.000
0.000


0. 000
0.000


0.000
0.000


0.000
0.000


0.000
0. 000


0. 000
0. 000


0. 000
0. 000


0. 000
0.000


0. 000
0. 000


0. 000
0. 000


-0. 305
1.062


-7 .062
0. 300


-0. 300
-0.742


0.r42
-0. 504


3. 500
-5. 936


0. 000
0: 000


0.000
0.000


0. 000
0.000


0.000
0.000


-15.00?
22.238


-1 .'17 3
0. 157


-0. 157
-4.28'7


4 .287
-7.481


0. 000
0. 000


0. 000
0.000


0.000
0.000


0. 000
0.000


'7.86-l
-r 6. 139


6.9'79
-0. 156


0. 156
3.826


6. 688


0. 000
0.000


0.000
0. 000


0. 000
0.000


0.000
0.000


8.456


5.458
-0.080


0.080
3.059


-3.059
5. 314


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-o .424
2.162


2 .605
-2.9't9


2.987
-3. 199


3.198
-3. 375


CBR


CBR
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20552 CBR 20552
20553


20553 CBR 20553
20554


1527) > S
1528} > $STRUDL TEST I,OAD CASES
1529Ì > IOAD LIST 'TRANSIl
1530} > IIST SUMM REACT


0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000


0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000


*RESULTS OF LATEST ANALYSES*


PROBLEM - BR 163 TITTE - BR 163 STRUDL MODEL


ACTIVE UNITS TEET KIP R-AD DtrGF SEC


SUM OF REACTIONS ABOUT COORDINATE X O.OOO Y O.OOO Z O.OOO


/ ---------------------FORCE--- --- / / --------------------MOMENI-------------------- /
LOADING X¡'ORCE YFORCE ZFORCE XMOMENT YMOMENT ZMOMENT


TRÃNSl 0.43369888-02 0.6304035E-02 -1399.954 -4?337.53 '77'1606.3 5.342192


1531) > trST REACT


*RESULTS OE IATEST ANALYSESA...... ...:. . ...


PROBLEM - BR 163 TITLE . BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP fu\D DEGI SEC


RESULTANT JOINT TOADS SUPPORTS


JOTNT TOADTNG / ---------------------FORCE--- --- / / --------------------MOMENT-------------------- /


70100 GLoBAt 
x FoRcE Y EoRcE z FoRcE x M.MENT Y M.MENT z M.MENT


TRANS1 0.000 0.004 -139.325 -964.344 0.000 0.000
?0150 GLOBAL


TRÀNS1 0.000 -0.020 -126.496 -879.111 0.000 0.000
?O7OO GLOBAL


TRANS1 0.000 7,946 -1-23.654 -857.751 0.000 0.000
70750 GTOBAL


rMNSl 0.000 2.t07 -I42.25I -98'7.63'7 0.000 0.000
80101 GTOBAL


TR_ANS1 0.000 -31 .496 -1-4 .944 -11 .093 0.000 0.000
80102 GLOBAL


TRANS1 0.000 2L.242 -15.203 -2.'7'74 0.000 0.000
BO1O3 GLOBAL


TRÀNS1 o.OOO -2.52'7 -15.1?5 -3.2s3 0.000 O.O0o
80104 GLOBAT


ruNsl 0.000 -7.045 -\5.120 -4.14A 0.000 0.000
80105 GLOBAT


TRANS1 0.000 -10.681 -75.792 -7.234 0.000 0.000
80106 GLOBA],


TRÀNS1 0.000 36.994 -14.936 -10.171 0.000 0.000
80201 GTOBAL


TRANS1 -0.028 -6-1 .'795 -31 .946 -931 .020 0 ."t99 2.395
BO2O2 GIOBAL


TRÃNSl -0 . 028 t9 .23'7 -3'7 .964 -602 . B5B 3 .626 2 . 353
80203 GIOBAL


TRANS1 -0.028 9.961 -3'1.95-7 -516.785 )-'1.052 2.08't
AO2O4 GLOBAL


TRANS1 -0.032 -15.989 -3'7.925 -671.008 17.655 0.338
80205 GLOBAT


TRANS1 -0.032 -'7.6'19 -3'7.912 -504.245 3.614 0.062
A0206 GLOBAL


TRANS1 -0.032 61.951 -3'7.862 -801.475 0.853 0.023
80301 GLOBAL


?RANS1 0.035 -67.445 -38.640 -849.883 9.'707 2.445
80302 GTOBAL


TRANS1 0.032 7s.062 -38.675 -520.493 21.'73A 0.961
BO3O3 GTOBAL


TRÀNS1 0.02'7 11.690 -38.686 -4't3.636 2.931 -0.809
80304 GLOBAT


TRANS1 0.028 -29.696 -38.682 -633.569 2.840 -0.491
BO3O5 GLOBAT


TRÀNS1 0 .022 -25.543 -38 . 690 -485.008 2L.I0A -2.425
80306 GLOBAT
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TRANS1 0,019 32,693 -3A.6't1 -586.909 11.376 -3.614
8O3O? GLOBAT


TRÃNS1 0.017 64.402 -38.660 -625.451 2.863 -4.025
80401 GLOBAL


TRANS1 0.000 -47,831 -20.999 -23.a49 0.000 0.000
80402 GLOBAL


TRÀNS1 0.000 19.581 -27.t56 -4.806 0.000 0.000
BO4O3 GTOBAL


TRÀNS], O.0oO l.'13r -2t.t40 -7.511 0.000 0.000
80{04 GLOBAL


TRANS1 0.000 -t't,294 -2t,t30 -10.185 0.000 0.000
80405 GLOBÂL


TFÂNS1 0.000 -13.515 -2\.L'tO -5.698 0.000 0.000
80406 GLOBAL


TRÃNS1 0.000 74.020 -21,160 -7.100 0.000 0.000
8040? GLOBÀ.I


TRAñS1 0.000 38.034 -21,098 -74-2!7 0.000 0.000
80501 GLOBAL


TRANS1 -O.I'72 -20.649 -18.570 -50.881 -94.706 66.334
BO5O2 GTOBAL


TRANS1 -0.050 -12.60A -18.163 -34.965 -208.904 81.395
80503 GLOBAL


TRANS1 0.063 20.546 -18.662 -52.334 -'76,251 A'7.6't2
80504 GtoBAL


TRAñS1 -0.144 -23.560 -18.867 -44.4'72 -20,3'79 69,929
80505 cLOBAt


TRANS1 0,031 -2.299 -18.937 -42.r1r -298.023 83.285
B0506 GLOBAL


IRANS] 0,183 25.355 -14.114 -6'7.499 -116.468 94.85?
80507 GLOBÂ¡


TRANS1 0.092 73.522 -18.914 -52.29'7 84.824 88.535


{ 1532} > trST ¡OR }4EM 10301 ?0302


*RESULTS OF tÀTEST ÀNALYSEST


PROBLEM . BR 163 TÎTLE . BR 163 STRUDL MODEL


ACTIVE ONITS IEET KIÞ RAD DEGF SEC


MEMBER FORCES


ME¡4BER LoADrNG,torNr /---------------------r'oReE--- --/l--------------------MoMENT---------------------/
AXTAT SI]EAR.Y SHEAR-Z TORSIONAI¡ BENDING-Y BBNDING-Z


?0301 TRÀNS1 20205 -25.t59 0,184 -82.964 0.000 408.311 0.12'l
?030r. 2s,t59 -0.184 82.964 0.000 -80.602 0.000


?0302 ÎRÂNSl 202t4 25.05'7 1.579 -36.305 0,000 -168.125 6.238
'70302 -25.057 -L5'79 36.305 0.000 311.529 0.000


{ 1533} > LrST DrSpL JOrNT 70301 TO 70302


*RESUITS OF I,ATÉST ANÀLYSES*


PROBI,EM _ BR ],63 TIT¡,8 - BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


RESULTANT JOINT DTSPLACEffiNTS SUPPORTS


JorNT LoAÐrNG / -----------------DrsptAcEMENT -- / / ----------- --------RorATroN ------------------- /
X DTSP. Y DISP. Z DISP. X ROT. Y ROT. Z ROT.


RESUTTANT JO]NT DISPI.ACEMENTS FREE JOINTS


.ÌûrNr toADrNG I -----------------DTSPIACEMENT -- / / -------------------ROTÀTION------------------- /
X DISP, Y DTSP, Z DISP. X ROT, Y ROT. Z ROT.


70301 GLOBAL
TRÀNS1 0.000 0.000 0.003 0.000 0.000 0.000


10302 GLOBÀL
TRANS1 0.000 0.000 0.003 0.000 0.000 0.000


{ 1534} > .LOAD trST 'LONG1'
{ 1535} > LÎST SUMM REACT
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*RESUITS OE LATEST ANALYSES*


PROBLEM - BR 163 TITLE - BR 163 STRUDL MODET


, ACTIVE UNITS FEET KlP RAD DEGP SEC


SUM OF REACTIONS ABOUT COORDINATE X O.OOO Y O.OOO Z O.OOO


/ -------------- -------FORCE--- --- / / --------------------MOMENI-------------------- /
LOADING XFORCE Y¡'ORCE ZFORCE XMOMENT YMOMENT ZMOMENT


LONG1 -1400.002 -0.2023535E-03 0 .1LA95028-02 0. 18143888-01 404 .8383 4'7337 .89


{ 1536} > L]ST REACT


*RESULTS OF ],ATEST ANALYSES*


PROBLEM _ BR 163 TITLE - BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


RESULTANT JOINT LOADS SI'PPORTS


JOrNT LOÀDrNG / -------------- -------TORCE--- --- / / ---------- ----------MOMEN'.t-------------------- /
K FORCE Y I'ORCE Z FORCE X MOMENT Y MO}4ENT Z MOMENT


7O1OO GLOBAL
LONG1 0.000 J. .'794 -0. 937 -6 .523 0.000 0.000


70150 GTOBAL
LONG1 0.000 0.141 0.188 1.310 0.000 0.000


7O7OO GLOBAL
LONG1 0.000 -0.9'72 -r.224 -8.s53 0.000 0.000


70750 GLOBAL
LONG1 0.000 0.79'1 3.131 2L.6'74 0.000 0.000


80101 GrOBÀt
LONG1 0.000 -3.353 -0.318 -0.529 0.000 0.000


80102 GLOBAT
LONG1 0. 000 -1. 011 -0 .334 0 .732 0.000 0.000


BO1O3 GLOBAL
toNcl 0.000 -4.135 -0.32'7 -0.115 0.000 0-000


801 04 GLOBAL
toNcl 0.000 -3,442 -0.328 -0.089 0.000 0.000


BO1O5 GLOBA],
toNcl 0.000 -7.448 -0.324 -0.179 0.000 0.000


80106 GLOBAL
roNcl 0.000 -1.910 -0-329 0.081 0.000 0.000


BO2O1 GLOBAL
roNcl -111.137 -3.224 -0.317 -19.'794 LA.246 4670.530


AO2O2 GLOBAL
LONG1 -111.150 -1..'7L2 -0.317 4.526 4'75.564 4653.715


BO2O3 GLOBAL
LONG1 -111 .205 -3.292 -0. 315 -3 .491 369.061 4626.84)-


80204 GTOBAL
LONG1 -Lt1..240 -2.806 -0.315 -9.336 456.3'72 4603.628


BO2O5 GLOBAL
LONG1 -111 .337 -1 .'79'7 -0. 313 -11. 480 405. 175 4565,216


80206 GTOBAL
LONG1 -111 .378 -2 .'706 -0 .372 'l .965 322 .'l'19 4534 . 089


80301 GIOBAL
LONG1 -104.605 3.542 -0.200 13.B97 -1-04.45'7 42'76.543


BO3O2 GLOBAL
LONG1 -104.597 2.535 -0.200 -13.573 144.031 42"7'1.6'79


80303 GLOBAL
LONG1 -104.592 4.432 -0.203 -2.139 2'7.289 4216.620


BO3O4 GLOBAT
toNcl -104.590 2.L59 -0.204 -2.16'1 794.'l'17 42'74.'77'7


80305 GLOBAL
toNcl -704 .643 0. 759 -O .204 -2.314 282 .5'77 4254 .482


80306 GLOBA',
10NG1 -J.04.702 3.6't6 -0.205 -5.100 624.149 423L.4'79


BO3O7 GLOBAL
LONG1 -704.A25 1.03? -0.206 -2.987 583.394 4186.116


80401 GLOBAL
r,oNcl 0.000 2. 300 0 .008 0.494 0 .000 0.000


AO4O2 GLOBAL
LONG1 0.000 L.22'7 0 .013 -o .295 0 .000 0.000


80403 GLOBAL
LONG1 0.000 3 .429 0.010 0.072 0 .000 0.000


BO4O4 GTOBAL
LONG1 0.000 2.2A3 0 - 011 -0.008 0.000 0.000


80405 GTOBAL
LONGI 0.000 0.369 0.010 0.045 0.000 0.000
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80406 GLOBAT
LONGl


BO4O? GT,OBAIJ
LONGl


80501 crôBAL
LONGl


80502 GLOBAL
LONGl


BO5O3 GLOBAL
LON61


80504 GLOBAI
LONGl


80505 Gr,OBAt
tONGl


80506 GIOBAT
IONGl


80507 GI]OBAL
LONGl


{ 153?} > LIST FOR MEM 70301 70302


0.000 6.835 0.010 0.036 Ð.000 0.000


0.000 0.608 0.011 -0.136 0.000 0,000


0.002 -0,395 0.5'70 -a,'702 3.8L1 1.92L


o.oo2 0.364 0.5?4 -0.?56 9.09'7 1.814


0.001 -1,953 0.51'7 -0,718 11.696 L.6'7'7


0 .001 1. 955 0,5't 4 0.191 5,913 1.755


-0.003 -0.653 0.s86 -0.996 3.66?


-0.002 -.5,4'7'7 0.576 0,365 -0.184 J..467


-o.oo2 o.o3? 0.585 -0.809 -4.005 1.3?0


I.IEMBER FORCES


MEMBER LoADTNG JorNT /---------------------FoRcB--- --ll--------------------MoMENr---------------------/
AXIAI SHEAR-Y S¡IEAR.Z TORSIOÑAL BENDING_Y BEÑDING-Z


?0301 LONGI 20205 -4.A72 242.832 -0.684 0.000 13.444 959.186
70301 4.8t2 -242.A32 0,684 0.000 -10.743 0.000


'70302 LONG1 2Q2r4 -3.31.4 123.115 -0.129 0.000 13.459 486.304
'to3o2 3.314 -123,115 0.'129 0.000 -10.580 0.000


{ 1538} > trsr DrsPL JôÎN? 70301 TO 'tO302 '70401- TO '10402


PROBLEM - BR 163 TITTE _ BR 163 STRUDL MODEL


ACTTVÊ UNITS EEET KTP RÀD DEGF SEC


RESUTTANT JOINT DISPTACEMtrNTS SUPPOR1S


JOrNT tOÀDrNG / -----------------DTSPLACEMENT -- / / -------------------ROTAIrON-------------------/
X DISP. Y DISP. Z DISP. X ROT. Y ROT. Z ROT.


RESUIÍANT JOINÎ DISPLÀCEMENTS FREE JOINTS


JOrNT LOADÎNG / -----------------DTSPLACEMENT -- / / ----------- --------ROTATTON-------------------/
X DISP. Y DISP. Z DISP, X ROT. Y ROT. Z ROT.


70301 GLOBAL
LoNGI 0.085 0.000 0.000 0.000 0.000 0.000


10302 GLOBAL
LO.NG1 0.085 0.000 0.000 0.000 0.000 0.000


?0401 croBÀt
LoNGI 0.085 0.000 0.0.00 0.000 0.000 0.000


't0402 GtoBAL
LONG1 0.085 0.000 Q.000 0.000 0.000 0"000


{ 1539} > ].OAD trST 'VERTI'
[ 1540]. > rrST SUMM REACT


*RESULTS Or ],ÀTESI ANATYSES*
***************


PROBTEM - BR 163 TITLE - BR 163 STRUDL MODEL


ACTIVE UNITS EEET KTP RAD DE6E SEC


*REST'LTS OF LÀTEST ANATYSES*


PROBLEM - BR 163 TITTE - BR 163 STRT]DL MODEL
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ÂCTIVE UNITS EEET KIP RAD DEGF SEC


SUM ÔF REACTIONS .ABOUT COORDINATE X O.OOO Y O.OOO Z O.OOO


/ ---------------------EoRcE--- --- I /---------- ----------MoMaNT-------------------- /
LOADING XFORCE YFORCE ZFORCE XMOMENT YMOMENT ZMOMENT


VERTI 0.5516621E-03 1400,000 -0.31543248-02 405.9519 2.A98973 1L"t65]'-9


( 15411 > LIST REACT


*RESULTS O!. LATEST ANÀLYSE9*


PNOBLE¡,I - BR 163 TITLE _ BR 163 STRT'DL MODET


ACTIVE UNITS FEET KIP R.CD DEGF SEC


RESULTANT .fOTNT LOADS SUPPORTS


JOrNT T,OADTNG / ---------------------EORCE--- ---/ / --------------------MOMENT-------------------- /
X FORCE Y FORCE Z FORCE X MOMENT Y MOMÊNT Z MOMENT


70100 GtoBAL
VERTI 0.000 100.053 1.116 ?.860 0.000 0.000


70150 GTOBAL
VERTI 0..000 100.057 -1,525 -10.726 0.000 0.000


7O?OO GLOBAL
VERTI 0.000 100.31,7 1.020 7,131 0.000 0.000


70750 GLOBAL
VBRTI 0.000 99,A94 -0.429 -2.981, 0.000 0,000


80101 croBAL
VERTI 0.000 33.188 -0,005 3.825 0.000 0,000


BO1O2 GI,OBAL
vERrl 0.000 L8.228 0.135 -2.4L't 0,000 0.000


80103. GT,OBAL
vERrL 0.000 46.42Õ 0.055 0.555 0.000 0,000


80104 GLOBAL
VERTI 0.000 42.135 0.079 -0.161 0.000 0.000


80105 GLOBAT
VERTI 0.000 18.059 0.005 23Ar 0.000 0.000


80106 GLOBAL
VERTI 0.000 41..'7A2 0,160 -4,624 0.000 0.000


80201- 6r,oBÀL
VERTI -0.003 32,103 0.084 145.360 0.066 0.L09


AOZO2 GLOBÀL
VERTI -0,003 22.954 0.0A2 -11't.2'18 0.182 0.095


80203 cLoBAt
VERTI -0.003 43.000 0.O6't -11.491 0.257 0,0?5


a0204 GLOBAT
VERTI -0.003 3A.'78'7 0.060 49.399 -0.185 0.067


BO2O5 GLOBÀL
vERrl -û.003 22.6't9 0.042 9'7.565 -0.637 0.133


80206 GLOBAL
VERTI -0.002 40,544 ó.035 -tA2.463 -O .2't9 0.18?


80301 GI.OBAL
VERTI 0.002 32,002 -0.049 143. ?00 -0.219 -0.236


80302 GLOBAL
vËRT1 0.002 22.5'78 -0.049 -106.342 -0.701 -0.197


80303 GLOBÀL
VERTI 0.002 46.108 -0.Q61 -2.390 -0.'t43 -0.143


80304 GLOBAT,
vERfl 0.002 29.905 -0.074 18,859 -Ð.87't -0.090


BO3O5 GTOBAL
VERTI 0.002 12,612 -0.07'7 7.453 -0.860 -0.015


80306 GIOBAL
VERTI 0.003 48.066 -0,083 -20.487 -0.435 0.026


80307 GLOBAL
VERTI 0.003 8.1'79 -0.092 11.306 -O ,12L 0,042


80401 GI]OBAL
vBRrl û.000 33.595 0.032 ?.198 0.000 0.000


BO4O2 GLOBAI.
VERTI 0.000 11 .939 0 .109 -4 .323 0. 000 0. 000


80403 GLOBÂL
VERTI 0.000 49.6'7t 0.064 r,0s0 0.000 0.000


BO4O4 GTOBAL
VERTI 0,000 22.20i 0.074 -ó.r't{ 0.0Ì10 0.000


80405 GLOSAL
VERTI 0.000 3.641 0.068 0.442 0.000 O.OOO


80406 cfoBAt
VERTI 0.000 66.841 0,065 0.330 0.i100 0,000


8O4O? GLOBA],
VERTI 0.000 6,033 0.075 -1.360 0,000 0.000


80501 GLOBAL
vERl1 0.015 31.854 -0.210 1"5.032 4.230 2.968


80502 GLOBAL
VERTI -0.060 23.633 -0.063 -?.086 !2.'1'10 -8.068


ÊÓ503 GLOBAI,
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VERTI -0.023 39,525 -0,180 5.200 13.693 -3.686
80504 GLOBAL


VERTI -0.019 26,213 -Í.!32 0.484 5.32't -4.640
80505 GLOBAL


vE8.rl 0.018 2.1"55 -0.14t L.'t'7L -3.158 -1.819
80506 GLOBAL


VERTI 0. 033 1 4 .255 -0, 131 0 .469 -1 .862 -1 . 087
BO5O7 GLOBAL


vERrl 0.037 2.L30 -O.I24 -0,798 -0.2'79 -I.213


( 15.421 > Lrsr ¡'oR MEM 70301 70302


PROBÍ.EM - BR 163 TTTLE . BR 163 STRUDT MODEÍ¡


ACTIVE UNITS FEET KIP RÀD DEGF SEC


MEMBAR FORCES


MEMBER IOADTNG JOÌNT /---------------------FÒRCE--- --//--------------------MOMENT---------------------/
AXIAL SHEAR-Y SHEAR-Z TORS TONAL BENDING-Y BENDING-Z


70301 VERÍI 20205 55,?99 0.015 -0.206 0.000 -7L9.264 0.058
?0301 -55.?99 -0.015 0.206 0.000 L20.O7't 0.000


10302 VERTI 2021-4 44.244 0.013 1.096 0.00Q -190.013 0.052
70302 -44.244 -0.013 -1,096 0.000 185.684 0,000


{ 1543} > trsl DrSpL JôINT 70301 TO 'i0302


'RESULTS O[' tÀTESf ÀNALYSES*


PROBLEM - BR 163 TITLE _ BR 163 STRUDI, MODEL


ÀCTIVE UNTTS FEET KTP RAD DEGF SEC


RESUITANT JOINT Df SPLACEMENTS SUPPORTS


JOr!,rT LOADING / -----------------DlSPLACEÌ.,ENr -- / / -------------------ROTATTON-------------------/
X DISP. Y DISP. Z D]SP. X ROT. Y ROT. Z ROT.


RESUTTANT JOÎNT DISP],ACEMENTS FREE JOINTS


703O1 GLOBAL
VERT 1


'70302 GI-OBAL
VERTl


1544Ì > $


K DISP. Y DISP. Z DISP. X ROT. Y ROT. Z ROT.


0.000 0.000 0,000 0,000 0.000 0.000


0.000 0.000 0.000 0.000 0.000 0.000


15451 > SLOAD IIST 'NBBR' ¡sBBR' 'NBW+¡ 'SBW-' 'NBWÀ' 'SBt.lAl
1546] > LOAD LIST 'LONG1' 'TRANSI'
1547} > LOAD LTST 'DEAD'
l54Bl > LIST FOR MEM 10310 10401 10360 10451


+RESULTS OF LATEST ANALYSES+


PROBTEM . BR 163 TITLE _ BR 163 STRUDL I.IODEL


ACllVE UNITS FEET KlP RAD DEGF SEC


MEMBER FORCES


MEITBER TOADING,fOINT /---------------------FORCE--- --//--------------------MOMENT---------------------/
AXIAL SHEAR_Y S¡IEAR-Z TORSIONAL BENDING_Y BENDING-Z
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Gr STRUDL 30 Oulput -,J:\18735 West Rivèr\6.0 TECHNICAT, DELIVERABLES\06-F17:44:56 February 20, 2013 Page 66L\2C


10310 ÞEAD 10309 40,491 -1361,158 8.3s1 0,545 1534,306 2?33?.368
10¿00 -40.325 1699.238 -4,351 -0,545 -1?04.157 -59451,412


10360 DEAD 10359 -49, OB3 -1261..3,18 7. 556 1 .568 1161. 6?3 29144 .99't
x0450 41.L44 1564.067 -7,556 -1.568 -r.31s.36s -5'7AA8.26'7


10401 ÞEAD 10400 0.842 1112.922 -46.455 -2.283 903,879 58L74,'12ô
r-0401 -0.ç75 -13?3.584 46.455 2.283 4.1.0?0 -26785.005


1.0451 DEÃD 10450 -10.603 r.803,930 29.258 0.673 454.032 5830?.509
10451 8.354 -1451.875 -29.259 -0.6',73 -LO49,.454 -25174,965


{ 1549} > UNT?S INCHES
f 1550Ì > OrJTPrJ.l DÉC 3
{ 15.51} > r¡OAD tf.ST 'P2S1R35+|
t 1552' > .rrST DrSpL JÒrNT 50204 50205


*RESULTS Ð IATEST AÑAI]YSES*


PROBLEM - BR 163 ÍIT¿E - BR 163 SÎÉ{JDL MODET


ACTTVE IJNITS INCII 6IF RAD DEGF SEC


RESÙ.LÎANÍ JOINT DISP],ÃCEI.1EÑ1S ST]ÞPORTS


.TOIN! LOADING / -----------------DTSPLACEMENT -- / l-------------------ROTATION-------------------,/
x DISP. Y Dr5P. Z DrSP, X ÊÔr. r ROT, ¡ ROÍ.


RESI¡LTAIIT .'OINT DISPItrAçEMENTS FREE .'OINTS.


,JOrñT LOÀDING / -----------------DTSPLACEM6NT --/ I -------------------RO!A.TTON-------------------,/
X DITÞ. Y DISP. Z DISP. X RÒT. Y ROT. Z ROÎ,


502A4 GT,OBAL
p2srR35+ -0,256 0.000 0.00& q,000 0.000 -o.oo1


50205 GLOBAT
F2srR3s+ -0.256 0.000 0.008 0.000 0.000 '0.0ûL


{ 1553} > roÀD Lrsr rP3s!R35+t
{ 1554} > tf51 Drspt JOINT 5û304 50305


*REST'TTS OF LÀTEST ANÀ}YSES*


PROBLEM - BR 1q3 TTTLE - BR 163. STRUDL üqDEL


ÀCTIVE U¡¡ITS INCH (IP RÀD DEGF SEC


F.ESULTAÑ? .roTNT DÍ$PLACEI¡EÑTs sUPPoRrs


JotNT LOAÐING l -------------- ---DrspLAcÉMsNT -- / I -------------------RôTÃTroN----^-------------- /
X DIsÞ. Y DISÞ. u DISP, X RoT. Y RoT. z ROf.


RÈSIJI,TANT JOINT OISPLAEEMENTS EREE ITOINTS


,torñT Lg.AqrNc / -----------------DrsptAcE¡,tENT -- / l -------------------RorArroN ----------'---------/
.X DIS.P. Y ÞISP. ¿ DISP. X ROT. Y ROT. Z ROT.


50304 GLOBAT,
P3srR35+ 0.239 0-0tJ0 0.004 0.000 0,000 0.001


50305 GLOBAT,
P3srR35+ 0..239 O.0OO 0.004 0.000 0.00Ó 0.001


r{ 15551 > $FrNrSg
{ 1555ì >


{ 1556} > FTNTSH
IBR 163=BR 163 cEoMETRy & DEAD LoÀÞ sEcrroN - ErxED prER 2 e 3


---- --- RU¡I-TI$IS mRróRMANCE SUMT4ARY --- ----


çPU Tine 80:00¡46,00 Elapsed ri$e 0 Oo:00:46 ÕB F!1 Nov L9 L4t20r23 2o\Q
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ñD PARSOÍVS BRINCKERHOFF


=ã 
COMPUTATION SHEET


Subiect: l-95 OVER WEST RIVER, BRIOGE NO. 00163


Page of


Made By OSJ


Date 10t'1120't0


New Haven, CT Chkd by DAB


Substructure Pile Load Analvs¡s - Pier 2 piles 100 vr scour - Strenoth Date 1Ol1l201O


Fx Fz MzMYMXFY


frm 80201 GLOBAL
br'1 639Ðm_P2P3suri 00.gto


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


from 80201 GLOBAL
bl63temp_P2P3.glo


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


froñ 80201 GLOBAL
bri 639æñ_P2P3. gto


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


P2PILES SCOUR.xls
P2 Strength Master


-0.003 968.13
15.494 -0.61
57.686 -24.294


-0.003 998.971
15.505 0.936
57.708 5.957


-0.003 942.262
15.547 1.192
57.785 10.257


-0.003 927.563
15.668 -0.152
57.987 2.2


-0.003 1006.253
15.72 -0.17


58.078 -3.447


-0.003 980.621
'15.738 1.209
58.11 13.271


72.504 -0.311


72.51 -1.015


72.536 -5.329


72.53 -5.563


72.582 -0.826


72.605 0.702


1.332 0.001
-1.332 -0.023


1.332 0.009
-1.332 0.014


1.332 0
-1.332 -0.001


1.332 0.001
-1.332 -0.002


1.333 0.017
-1.333 0.007


1.333 -0.03
-1.333 0.007


0j72 -406.93
-0.772 -15.387


-11.567 -306.629


o.012 463.901
-0.773 -14.945


-11.569 -189.289


0.107 -176.294
-0.773 -10.371


-11.563 -159.498


0.058 186j02
-0.773 -13.373


-11.551 -200.042


0.157 492.136
-0.772 -10.298


-11.542 -152.713


-0.011 421.246
-0.771 -16.'141


-11.524 -214.981


-0.253 -2.54


-0.254 4.233


-0.255 -1.753


-0.256 -9.081


-0.257 -9.27


-0.258 -8.45


0.158 0.75
-0.165 4.1U


0.158 0.617
-0.163 -0.53


0.159 0.576
-0.161 -0.544


0.161 0.475
-0.159 -0.556


0.163 0.57
-0.158 -0.646


0.166 4.218
-0.158 -0.811


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW.


SUBDL
SBBR
SBW-


TEMP+


TEMP+


TEMP+


TEMP+


TEMP+


TEMP+


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


-0.009 0.11
-71.709 -707.137


-107_233 -1825.65


0.006 0.11
-276.457 -695.746
-509.033 -1805.43


0.14 0.109
-604.793 -674.3U
-1033.12 -1766.53


-0.081 0.101
-638.165 -616.739
-1076.53 -1669.55


-0.416 0.144
-281.003 -591.881
471.067 -'t627.2


-0.183 0.18
-120.585 -577.256
-234.312 -1600.87


7.147 -3032.19


-253.695 -3023.79


-101.261 -3011.05


-152.038 -3009.54


-202.24 -2989.94


-189.04 -2972.69


1.362 -16.798
-1.362 16.798


-1.561 -16.803
1.562 16.803


-0.552 -16.708
0.552 16.708


-0.037 -16.678
0.037 16.678


0.849 -16.695
-0.849 16.695


-1.714 -16.628
't.714 16.628


LOAD FACTORS
STRI+ DC 128


DW 1.50
LIVE I,75
WAÏER I:ü).
TEMP O.5O


sTRl- DC 0.90
DW 0.65
LtvE 1.75
WATER I.OO
TEMP O.5O


sTR35+ DC 1.25
DW 1.50
LtvE 1.35
wtND 1.(x)
WATER 1.(x)
TEMP O.5O


sTR3s- DC O90
DW 0.66
LtvE 1.35
wtND 1.00
WATER 1.(x).
TEMP O.5O


3t28t2013
4:45PM
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ñ[ PARSO'VSBRINCKERHOFFì*=:_ _: COMPUTATION SHEET
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10t'v2010


New Haven, GT Chkd by DAB


Substructure Pile Load Anelvsis - Pier 2 Diles I 00 vr scour - Strenoth Date 101112010


MzMYMxFX FY Fz


frffi
PlER2.gto


8O2OI GLOBAL


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


TOTAL PIER 2 GLOBAL


0 858.932
o 174.63
0 424.389
0 -53.7'11


0 856.456
0 166.399
o 427.147
0 -56.036


o 814j43
o 167.229
0 413.516
0 -53.743


0 865.168
o 174.204
0 416.72
0 -48.3


0 877.96
o 157.279
0 390.859
o 45.729


0 871.341
0 166.258
0 400.37
0 47.482


553.5 195/'8.7
553.5 9993.4
825.9 18561.6
825.9 10117.4


0.569 429.071
0.117 78.137
0.343 221.683
-0.054 -38.051


0.005 -369.885
0.023 -65.112
0.05 -204.066


-0.002 38.304


-0.006 18.115
0.02 31.568


0.041 104.176
0 -16.798


-0.008 -66.754
-0.02 -25.132
-0.05 -55.824
0.009 -0.411


-0.023 382.U
-0.024 81.975
-0.058 222.54
0.009 -23.33


-0.536 -399.137
-0.116 -80.434
-0.326 -222.963
0.038 24.381


-15.4 -1U.1
-15.6 -311.1
-81.0 -1339.1


-81.2 -1463.5


DC
DW
LLI+
LLI.


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


STRl+
STRl-
sTR35+
STR35-


0
0
0
0


-7422.4 -22639.8
-7422.2 -22U01
-9259.5 -29844.5
-9259.3 -298¿14.8


P2PILES SCOUR.xls
P2 Strength Master


3t28t2013
4:45 PM
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¡IMPUTATIIN IHEET


Subiect: l-95 OVER WEST RIVER. BRIDGE NO.00163


Page of


Made Bv OSJ


Date 1Ol1l2O1O


New Haven. GT Chkd bv DAB


Substructure Pile Load Analysis - Pier 2 p¡les 100 yr scour - Strength 1+ Dâtè 1Ol1l2O'lO


(parallel to Z)


(parallèl to X)


Pier 2 Group Loads units are kip and feel shaded cells are ¡nput


SPRING CONSTANTS


lateral per pile l(/ft= SEE CHARTS (from GROUP)


vertical per pile Kft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.", = 23,338 FACIORED)


Pm¡n = 17,622 FACTORED)


Compute Pile qroup proDerties


P2PILES SCOUR.xls
Pier 2 Shength 'l+


#pites = 120


lx = 217726


lz= 5231


P.",/A= 194.48


P.¡n/A= 146.85
(Mc/l)r = 0.05
(Mc/l). = 38.34


Vzlpile=
Vlpile=


0.13
4.61


. H.r.L. = 5.1


M¡n BuoY = '4312


40735.86


35310.87


30273.38


25623.39
21 360.89
1 7485.90


I 3998.41


10898.42


8185.92
5860.93
3923.43
2373.43
12't0.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


æ.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.Æ
0.00
0.00
0.00
0.00
0.00
0.00
0.q)
0.00
0.00


71.æ


66.¡14


61.52


56.59
51.67


ß.75
41.&ì
36.91


31.99
27.O7,


22.15
17.2.
12.30
7.38
2.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.(X)


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t2412013
4:45 PM
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PARSONS BRINCKERHOFF
:---__ã 


co M P UT AT t o N s H E ET
I-95 OVER WEST RIVER, BRIDGE NO. 00163


- P¡er2 Þiles 100 vrscour -


âclual Nominâl ok?
Þ 232.9 272.O OK


Pt¡n 108.5 -101.6 OK


4.6 ß.4 OK


P2PILES SCOUR.xls
Pier 2 Strenglh 1+


3t28t2013
4:45 PM
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GD PARSONS BRINCKERHOFF


= 
= 


goMPUTAT|ON SHEEr
Subiect: l-95 OVER WEST RIVER. BRIDGE NO. 00î63


Page of


Made By OSJ


Date 10hno10


New Heven. CT Chkd by DAB


Substructure P¡le Load Analys¡s - P¡er 2 piles 100 yr scour - Strcngth I Date 1Ol1l2O10


Hz


Hx


9993.41


-t5.57


553.46


-22640.06


-311.08


P¡er 2 Group Loads un¡ts are kip and feêt shaded cells are ¡nput


SPRING CONSTANTS


lateral per pile l(ft= SEE CIIARTS (from GROUP)


vertical per p¡le l(/ft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,-= 11,514 FACTORED)


P.¡n = 8,067 FACToRED)


ComDute Pile qrouo DroDerties


P2PILES SCOUR.xls
Pier 2 Strength 1-


#pites = 120


lx = 217726


lz= 5231


P,",/A= 95.95
P.¡n/A= 67.22


(Mc/l)r = 0.10
(Mc/l). = 38.34


Vzlpile=
Vlpile=


0.r3
4.61


H.T.L. = 5.1181


Foot. EL. = -13.451


X sDac¡no K sDacrnq K soacrno lx soacrno


40735.86


35310.87


30273.38


25623.39
21360.89


I 7485.90


13998.4'1


I 0898.42
8185.92
5860.93
3923.43
2373.43
1210.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


No. P¡les 0 30 30 o


Dac¡no 0.00 4.92 4.92 0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


Z soac¡no 0.00 8.86 2.95 0.00
>. z' 0.00 2354.06 261.56 0.00


3t28t2013
4:45 PM
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Comoute MalMin Pile Loads


P2PILES SCOUR.xls
Pier 2 Strength 1-


actual ôK'a


D= 1U.4 272.0 OK
Þ= 28.8 -101 .6 OK


4.6 26.4 OK


3t28t2013
4:45PM
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ññ PARSONS BRINCKERHOFF


--
=-=--COMPUTAT|OMi 


tEEr
Subject: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page ol


Made Bv OSJ


Date 10t'1t2010


New Haven, CT Chkd bv DAB


Substructure Pile Load Analvsis - Pier 2 p¡les 100 vr scour - Strenoth 3 5 + Date 1Ol1l201O


(parallel to Z)


(parallel to X)


Pier 2 Group Loads units are kio and feet shaded c€jl¡s ãre ¡nput


ORIENTATION SPRING CONSTANTS


lateral per pile l(/ft= SEE CFTARTS (from GROUP)


vertical per pile l(/ft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,* = 22,351 FACTORED)


Pm¡n= 16,635 FACTORED)


Compute Pile qroup proþerties


P2PILES SCOUR.xls
Pier 2 Strength 35+


#¡r"" = 120


fx = 217726


lz-- 5231


P,",/A= 186.26
P-¡n/A= 138.62


(Mc/l), = 0.4
(Mc/l). = 50.54


Vzlpile= 0.68
Vx/pile= 6.88


Length = 154.53


Thick = 5.91 Foot. EL. = -13.45
M¡n Buoy = -4312.


40735.86


35310.87


30273.38


25623.39
21 360.89


17485.90


13998.41


10898.42
8 1 85.92
5860.93
3923.43
2373.43
1210.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.'15


17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00
0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
4:47 PM
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Compute MalMin Pile Loads


P2PILES SCOUR.xls
Pier 2 Strength 35+


ectuel I Nom¡nel ôK'¿


ô 237.2 272.0 OK
Þ


--v;";
87.6 -101.6 OK


6.9 26.4 OK


3128t2013
4:47 PM
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= -ã COMPUTATION SHEET
Sub¡ect: l-95 OVER WEST RIVER. BRIDGÊ NO. 00163


Page of


Made By OSJ


Date 1011/2010


Nêw Hevèn. CT Chkd bv DAB


Substructure Pile Load Analysis - Pier 2 p¡les 100 yr scour - Strength 3 5 - Date 101112010


Pv=


Hz=


Hx=


Mz=


Mx=


(parallel to Z)


(parallel to X) J.
I


I


I


X


z-


P¡er 2 GrouÞ Loads units are kio and feet shaded cells are ¡nput


SPRING CONSTANTS


lateral per pile Kft= SEE CtlARfS (from GROUP)


vertical per pile l(/ft= FIXEÐ ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,,,= 11,638 FACTORED)


Pm¡n= 8,191 FACTORED)


Compute P¡le qrouD prooert¡ês


P2PILES SCOUR.xls
Pier 2 Strength 35-


#p,r* = 120


lx = 217726


lz= 5231


P,",/A= 96.99
P,¡nlA= 68.26


(Mc/l)x = 0.48
(Mc/l)z = 50.5¿t


Vzlpile= 0.68
Vlpile= 6.88


H.T.L, = 5.11


40735.86


353r 0.87


30273.38


25623.39
2r360.89
1 7485.90


I 3998.41


1 0898.42
81 85.92
5860.93
3923.43
2373.43
1210.94
435_94
44.44


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
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Compute MalMin Pile Loads


P2PILES SCOUR.xls
Pier 2 Skength 35-


âcluel Nominal ok?


-ä--- 148.0
-"\i"i


272.0 OK


-101 .6 OK


öK-b.v 26.4


3t28t2013
4:47 PM
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coMPUTATtoN IHEET


Subiect: l-95 OVER WEST RIVER, BRIOGE NO. 00163


Page of


Made By OSJ


Date 'lot1t20'lo


New Haven. GT Chkd by DAB


Substructure Pile Load Analys¡s - Pier 2 piles 100 yr scour - Service'1, 2 Date 10t1t2010


80201 GLOBAL


SVCSTRI
SVCSTR2


80202 GLOBAL
SVCSTRl
SVCSTR2


80203 GLOBAL
SVCSTRl
SVCSTR2


802ø GLOBAL
SVCSTRl
SVCSTR2


80205 GLOBAL
SVCSTRl
SVCSTR2


80206 GLOBAL
SVCSTRI
SVCSTR2


TOTAL PIER 2 GLOBAL
SVCSTRl
SVCSTR2


Fx FY


89.327 2425.161
147.013 2400.867


89.U4 2448.903
147.052 24U.86


89.412 2333.013
147.197 2U3.27


89.527 2377.941
147.514 2380.141


89.632 2431.372
147.71 2427.925


89.673 2420.471
147.783 2433.742


536.915 1¿1436.86


8U.269 14440.81


Fz M¡


0.334 304.7U
-11.233 -1.845


-0.779 -185.257
-12.U8 -374.546


-0.707 -33.983
-12.27 -193.481


-0.888 16.413
-12.439 -183.629


-0.814 176.221
-12.356 23.508


-1.852 -301.661
-13.376 -516.642


4.706 -23.483
-74.022 -1246.64


MY M7


-63.209 -3756.02
-170.442 -5581.66


-531.707 -3736.23
-10/'O.74 -5tr1.66


-706.466 -3701.98
-1739.58 -5468.51


-790.321 -3642.86
-1866.85 -5312.41


-482.81 -3598.38
-953.877 -5225.57


-311.522 -3566.39
-545.834 -5167.26


-2886.04 -22001.9
-6317.33 -32257.1


P2PILES SCOUR.xls
P2 Service Master


3t28t2013
4:48 PM
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6øMPUTAT|OTV SHEEr
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made Bv OSJ


Date 't0t1t20't0


New Haven, CT Chkd bv DAB


Substructure Pile Load Analys¡s - P¡er 2 p¡les 100 yr scour - Service I Date 101112010


Pier 2 Grouo Loads un¡ts are kio and feet shaded cells are input


(parallel to Z)


(parallel to X)


ORIENTATION


X


I


I


I


X


SPRING CONSTANTS


lateral per pile l(/ft= SEE OHARTS (from GROUP)


verlical per pile l(/ft= FTXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.*= 16,606:FAcroRED)
P.¡n = 12,510 :FACTORED)


ComDute Pile qroup oropert¡es


Compute Max/Min Pile Loads


P2PILES SCOUR.xls
Pier 2 Service STRl


#pr"s = 120


tx = 217726


lz= 5231


P.,,/A= 138.38


P,¡n/A= 104.25


(Mc/l)r = 0.01


(Mc/l). = 37.26


Vzlpile= 0.04
Vlpile= 4.47


Foot. EL. = -13.451
vtax. Weight = 4O4'l
Min. We¡oht = 0


40735.86


3531 0.87


30273.38


25623.39
21 360.89
I 7485.90


13998.41


I 0898.42
8185.92
5860.93
3923.43
2373.43
1210.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00


0.00
0.00
0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
5f .67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
'12.30


7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


âcluâl ok'1


Þ 175.6 272.O OK
Þ


V;;;
67.0 -101 .6 OK


"öK-
4.5 26.4


3t28t2013
4:49 PM
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DE PARSONS BRINCKERHOFF


=:--ã C O M P UT AT IO N S H E ET
Subiect: l-95 OVER WEST RIVER, BRIDGE NO.00163


Page of


Made By OSJ


Dale 10t1t2010


New Haven, CT Chkd bv DAB


Substructure Pile Load Analvsis - Pier 2 piles 1 00 yr scour - Service 2 Date 101112010


(parallel to Z)


(parallel to X)


Pier 2 Grouo Loads units are kio and feet shaded cells are inpul


SPRING CONSTANTS


lateral per pile l(/ft= SEE CIIARTS (from GROUP)


vertical per p¡le l(/ft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.* = 16,610 FACTORED)


Pm¡n = 12,514 FACTORED)


Compute Pile qrouo properties


P2PILES SCOUR.xls
P¡er 2 Service STR2


#¡us = 120


lx = 217726


lz= 5231


P.",/A= 138.12


P,¡n/A= 104.28
(Mc/l)r = 0.4'l
(Mc/l). = 54.69


Vzlpile=
Vx/pile=


0.62
7.37


H.T.L. = 5.1


Foot. EL. = -13.,


Min Buoy = -431


40735.86


35310.87


30273.38


25623.39
21 360.89


1 7485.90


13998.41


10898.42
8185.92
5860.93
3923.43
2373.43
1210.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


7l.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
4:50 PM
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Compute Max/Min Pile Loads


P2PILES SCOUR.xls
Pier 2 Service STR2


aclual Nomrnal ok?


--; -" 193.5
-"Às;:i*


272.0 OK


-'101 .6 OK


7.4 26.4 OK


3t28t2013
4:50 PM
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STRUCTUREPOINT - spcolumn v4.
15 day trj-al license. Locking
\\AMGLSFILOl\Jobs\18735 West


20 (rM)
Code: 4-2846F. User: Jambotkar,


River\6. 0 TECHNICAL DELIVERABLE.


Page 1
Parsons Brinckerhoff 03 /28/L3
.\PIER2 - 100.CoL 06:38 PM


Pr€nq ?L -?tug (4r-
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oo oo (TM)


spColumn v4.20 (TM)
Computer program for the Strength Design of Reinforced Concrete Sections


Copyright O 19B8-2009, STRUCTUREPOINT, LLC.
Al1 rights reserved


Licensee stated above acknowledges that STRUCTUREPOINT (SP)
cannot be responsible for either the accuracy or adequacy of


as
the


not and
materlal-


supplied as input for processing by the spFrame computer program. Furthermore,
STRUCTUREPOINT neither makes any warranty expressed nor impJ-ied with respect to the
correctness of the output prepared by the spFrame program. Although STRUCTUREPOINT has
endeavored to produce spFrame error free the program is not and cannot be certified
infallibl-e. The f inal- and
eng:ineerlng documents is


only responsibilì-ty for analysls, design and
the licensee's. Accordingly, STRUCTUREPOINT


discl-aims a1l responsibility 1n contract, negllgence or other tort for any
analysis, design or engineering documents prepared in connection with the use of the
spFrame program.
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STRUCTUREPOINT - spcolumn v4.20 (TM) Page 2
15 day trlaÌ license. Locklng Code: 4-2846F. User: Jambotkar, Parsons Brinckerhoff 03/28/L3
\\AMGLSFILOI\JObS\18735 WESI RIVCr\6.0 TECHNTCAL DELIVERÃBLE...\PIER2 - lOO.COL O6:38 PM


Generaf Information:


Fil-e Name : \\AMGLSFIL0l\Jobs\18735
Proj ect:
Col-umn:
Code: ACI 318-02


Run Optj-on: fnvestigation
Run Axis: Biaxial-


Material Properties:


f'c :6ksi
Ec : 4475.21 ksi
Ultimate strain : 0.003 in/in
Betal : 0.75


Section:


VrTESt RiVCr\6. O TECHNICAL DELIVER. . . \PIER2 - 1OO. COL


Engì-neer:
Units: English


Slenderness: Not considered
Col-umn Type: Structural-


fy : 60 ksi
Es : 29000 ksi


Exterior
No.


Points
X (in) Y (in) No. X (in) Y (in) No. X (in) Y (in)


1


4


1


10
13
76
19
22
25
2B
21


34
a1


40
43
46
49
52
55
5B
6I
64
61
"70


13
76
19
B2
B5
BB
97
94
91


100
103
106
109
772
115
118
L2T
L24
t21
r_30


0.0
2.2
AA
6.6
8.7


10. B


12.B
14. B


L6.1
18.5
20.1
2L.1
t? )
24 .5
aç a


26 .8
21 .1
aô tr


29.\
29 .6
29 .9
30.0
30.0
,)ô a


29 .4
28 .9
28 .2
27 .4
26 .5
z3-5
24.7
t)1
21.2
79 .6
1,1.9
16.0
L4.7
72.2
10.1
8.0
5.9
3.'t
1.5


-0.7


30.0
29 .9
29.1
,o ?


28 .1
28 .0
2'7 .r
26.r
24 .9
23 .1
aa a


20 .1
19.0
7"7 .3
15. 4


13.5
11 trar. J
()Ã
1a


5.1
2.9
0.1


_1 tr


-3.1
-5.9
-8.0


-10. 1


-12.2
-74.7
-16.0
-I1.9
-r9 .6
-21, .2
-22 .1
-24.7
_1tr 2


-26 .5
-21 .4
-28.2
-28 .9
-)q a


-29 .8
-30.0
-30.0


2
tr


B


11
14
L1
20
ZJ
26
29
JZ
35
3B
4T
44
41
50
53
56
59
62
65
6B
17
14
"77


80
B3
B6
B9
92
95
9B


101
1,04
L01
110
113
116
119
L22
L25
L2B
r31


0.7
2q
Ê1J.f
12


9.4
11.5
13.5
15.4
17.3
19.0
20.7
)))
23.'l
24 .9
26.L
21 .L
28 .0
28.1
,o ?


)a a


29 .9
30.0
29 .9
29.1
to ?


28.1
28 .0
21 .7
26 .1
24 .9
a) 1


))t
20.'7
19.0
I1 .3
1tr A


13.5
11.5


AA
1)


5.1
?q
0.7


_T q


30.0
29.9
29 .6
29.1
28 .5
2't .'7
26.8
)\1
.A E


t?2
2r.'7
20.r
18.5
16.1
14. B


12.8
10. B


8.1
6.6
4.4
2t


-0. 0


-4 .4
-6 .6
-8.7


-10.8
-72.8
-14.8
-16.1
-18.5
-20.7
-21.1
-23.2
-)a q


-25.1
-26.8
-21 .1
-28 .5
-29.1-
-29 .6
-29 .9
-30.0
-30.0


aJ


6


9
I2
15
1B
2I
24
21
30
33
36
39
42
45
4B
51
54
51
60
63
66
69
12
15
1B
B1
B4
B1
90
93
96
99


702
105
108
111
114
771
720
1,23
126
L29
r32


1.5
aa


5.9
8.0


10.1
12.2
14.1
16.0
71 .9
19 .6
27.2
22.1
24.7
25.3
26 .5
21 .4
28.2
28 .9
2qa
29.8
30.0
30.0
29 .9
29 .6
aa 1


28 .5
21 .7
26 .8
25.'Ì
24 .5
23.2
2r -1
20.r
18.5
76.1
14. B


t2.B
10. B


8.1
6.6
4.4
tt
0.0


-tt


30.0
29.8
29 .4
2B .9
ao a


t'7 L


26 .5
tÊ 2


24.1
t2'7
2L.2
19.6
11 .9
16.0
1,4 .\
1) t
10.1
8.0
(o


3."7
1tra.J


-0.1
-)a
_tr 1


-1 .3
-o A


-11.5
-13.5
-I5 .4
-17.3
-19. 0


-20 .1


-23 .7
_a A o


-26.r
_41 '1


-28 .0
-28.1
-2q ?


-29.1
-29 .9
-30.0
-29 .9
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133
136
139
742
\45
748
151
r54
157
160
163
r66
769


1,'7 5
178
181
184
18"7


190
193
r96
r99
202
205
208
211
274
211
220
223
z¿6
229
232
235
238
24r
244
241
250
253
256


-tq
-5.1
,aa


-9 .4
11 É


-f f . J


-13.5
-15. 4


-I1.3
-19.0
-20 .1
-22.2
-23.1
-24 .9
-26.r
-21 .7
-28.0
_aa 1


-29.3
-)o 1


-29 .9
-30. 0


-29 .9
-29 .1
-29.3
-28.1
-28 .0
-2'7 .1
-26.7
-24.9
-23 .1
-22.2
_a^ a


-19.0
-17.3
-15.4
-13.5
-11.5


-qI
-1 .3
-5.1
-2o.
-0.1


-29 .9
-29 .6
-29.r
-28.5
-21 .1
-26.8
-25.'7
-24 .5
-23.2
-21.1
-20.7
-18.5
-76.1
-74.8
_1 a a


-10. B
_o ?


-6 .6
-4 .4


0.0
tt
AA
6.6
8.7


10. B


L2.B
74.8
16.1
18.5
20.L
2r.7
aa a


.A F


25.1
26.8
21 .1
28 .5
29.r
29 .6
29 .9
30.0


134
r3'Ì
140
I43
r46
749
152
155
158
161
L64
L61
L'|0
773
I'7 6
119
1,82
185
1BB
191
794
191
200
203
206
209
2r2
275
21,8
227
224
221
230
233
236
239
242
245
248
atrT


254


-5.9
-8.0


-10.1
-r2.2
-74.r
-16.0
-17.9
-10 Á


-2r.2
_a A 1


-25 .3
-26 .5
-)'l a


-)a )


-28 .9
_.> a A


-29.8
-30.0
-30.0
-29 .9
-29 .6
-29.r
-28 .5
-21 ."7


-26.8
-2q'7
_. A Ê


-23.2
-2r."7
-20.7
_10 q


-16.1
-14. B
_14 a


-10. B


-8.1
-6 .6
-4 .4


-29.8
-tq a


-28 .9
-28.2
-21 .4
-26 .5
_a q 2


-24.r
-22.1
-2r.2
-79 .6
-r1.9
-16.0
-14.t
-72.2
-10. t_


-8.0
-q q


-3 .1
-1.5
0.1
2.9
5.1
aa


9.4
11 Erf . J


t_3.5
15. 4


17 .3
19.0
20 .1


23 .1
24 .9
26.7
21 .7
28 .0
28 .1
29.3
29.1
29 -9


13s
138
14t
\44
14't
1s0
153
156
159
162
165
168
77r
114
711
180
183
186
189
1,92
195
198
20r
204
201
270
273
276
279
222
225
228
23r
234
231
240
243
246
249
252
255


-4 .4
-6 .6
-8.7


-10. B


-1,2 . B


-14. B


-76.1
-18. s
-20.L
-2\.1
-23.2


aE a


-26.8
-21 .1
_oo tr


-29.7
-29 .6
-29 .9
-30.0
-30.0
-29.8
-29 .4
-28.9
-aa a


_41 A


-26.5
-25 .3
-)a 1


-22.1
-2r.2
-L9 .6
-r'7.9
-16.0
_1 A 1


-72.2
*10.1
-8.0
-5.9


-1.5


-29 .1
-29 .3
-) a '7


-28.0
_aa 1


-26.7
-24 .9


-Z¿. ¿


-20.1
-19.0
-17.3
-15.4
-13.5
-11.5


-9 .4


-5.1
-2q


1.5
2a


5.9
8.0


10. 1


72.2
14.L
16.0
1,'1.9
19.6
27.2
22.1
24.7
25 .3
26 .5
t1 ¿,


28.2
28 .9
ta a


29.8
30-0


Gross sectÍon area, Ag' :
Ix : 636045 in^4
Xo : 1.81997e-008 in


Reinforcement:


Bar Set: ASTM 4615
Size Diam (in) Area (in^2)


2827 .15 in^2
Iy : 636045 1n^4
Yo : 6.38855e-008 in


Size Diam (in) Area (in^2) Size Diam (in) Area (in^2)


#3+6
#9
#14


0.38
0.75
1.13
L .69


0.11
0 .44
1.00
2.25


#4
#"7
# 10
# 18


0. 50
O.BB
1, .2'7
2 .26


0.20
0.60
1 a1


4.00


#s
+B
+ 11


0.63
1.00
r-47


0.31
o .19
1.56


Confinement: Tied; #6
phi (a) : 0 . B, phi (b)


ties with #10 bars, #6 with larger bars.
: 0.9, phi (c) : 0.65
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Pattern: Irregular


Total steel- area, As : 3Q.48 in^2 at 1.08%


Area in^2 X (in) Y (in) Area j-n^2 X (in) Y (in) Area in^2 X (in) Y (in)


7.27
1.21
7.27
r.21
r.21
1- .27
7,27
L.27


0.0
18.1
25.6
18 .1-
-0.0


-l_8.1
-25 .6
-18-1


25 .6
18.1


-18.1
-25.6
-18.1


0.0
18.1


1.2'7
1.21
7.27
1.27
r.21
1.27
7.21
L .21


6.6
22.2
z4- I
I¿.ó
-6.6


-22.2
_aA 1


-72.8


24.7
1,2.8
-6 .6


-22.2
-24 -'7
-L2.B


6.6
)2)


1".27
1.27
1.2'l
r-z I


1.21
L.2'7
1-.21
)-.zt


1,2 .8 22.2
24.7 6.6
22.2 -12.8
6.6 -24.'7


-72.8 -22 -2
-24 .7 -6. 6


-22.2 12.8
-6. 6 24.7


Faetored Loads and Moments with Corresponding Capacities:


No.
Pu
kip


Mux
k-fr


Muy
k-fr


fMnx
k-ft


fMny fMn,/Mu Phi
k-fr


1 2365.00
2 2365 -OO


*** End of output


4758,00
s194.00


0.00
0. 00


6513 .42
6513 ,42


0.00 1.369 0.871-
0.00 7.254 0.871_
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-=ã COMPUTATION SHEET
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10t10no10


New Haven, CT Chkd by DAB


Substructure Pile Load Analysis - Pier 3 pile load check {00yr Scour Strength Date 10110t2010


íím 80301 GLOBAL


brl63gæm-P2P3.gio SUBDL
SBBR
NBW-


80302 GLOBAL
SUBDL
SBBR
NBW-


r 80303 GLOBAL
SUBDL
SBBR
NBW-


80304 GLOBAL
SUBDL
SBBR
NBW-


80305 GLOBAL
SUBDL
SBBR
NBW-


80306 GLOBAL
SUBDL
SBBR
NBW-


80307 GLOBAL
SUBDL
SBBR
NBW.


rM 80301 GLOBAL
bl63temp_P2P3.gto


80302 GLOBAL


80303 GLOBAL


80304 GLOBAL


80305 GLOBAL


80306 GLOBAL


80307 GLOBAL


frm 80301 GLOBAL
b¡639æm_P2P3.gto


TEMP.


TEMP.


TEMP-


TEMP-


TEMP-


TEMP.


TEMP-


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


80302 GLOBAL


80303 GLOBAL


80304 GLOBAL


80305 GLOBAL


80306 GLOBAL


80307 GLOBAL


P3PILES SCOUR.xls
P3 Strength Master


F¡ FY


0.002 940.702
14.13 0.152
52.261 12.452


0.002 1000.548
14.139 -0.819
52.239 -5.014


0.002 943.906
14.173 -1.385
52.186 2.254


0.002 920.398
14.285 0.378
52.001 14.635


0.003 812.465
14.338 0.387
51.942 6.509


0.003 750.723
14.368 -0.408
51.923 -16j26


0.003 759.266
14.392 -0.915
51.938 -19.449


179.797 5.706


190.058 5.827


198.698 3.69


160.522 -2.873


167.299 1 .441


195.157 15.361


98.5 4.518


1.19 0.004
-1.19 -0.026


1.189 0.007
-1.189 0.017


1.189 -0.003
-1.189 0.001


1.189 -0.005
-1.189 0.006


1.188 0.052
-1.188 -0.005


1.188 0.011
-1.188 -0.014


1.188 -0.068
-1.188 0.024


Fz Mx


0.005 -556.029
0.554 8.6
10.445 195.926


-0.171 431.028
0.554 10.316
10.457 138.679


-0.086 -157.389
0.555 6.573
10.465 124.369


,0.139 198.987
0.555 8.616
10.468 177.6U


-0.137 198.822
0.555 6.937
10.474 140.337


-0.101 23.752
0.555 8.42
10.474 166.911


-0.056 -228.118
0.555 9.012
10.471 173.229


MY Mz


-0.126 -0.197
-67.986 -645.3
139.386 -1430.05


-0.335 -0.181
-266.538 -636.25
248.926 -1443.33


-0.469 -0.158
-638.458 -618.537
860.787 -1467.27


-0.758 -0.117
-706.641 -564.761
859.356 -1il8


-0.769 -0.048
-314.787 -540.0,14


218.466 -1573.56


-0.392 -0.01
-198.615 -528.222
47.727 -1579.28


-0.112 0.004
-108.133 -518.82"1


-105.379 -1573.27


-0j26 - 14.593


0.126 14.593


-5.174 -14.589
5.173 14.588


-6.884 -14.485
6.884 14.485


-9.127 -14.367
9127 14.367


-8.142 -14.205
8.142 14.205


-4.703 -14.096
4.703 14.096


-1.082 -14.06
1.082 14.06


LOAD FACTORS


srRl+ DC 1.25
DW 1.50
LtvE 1.75
WATER 1.OO


TEMP O.5O


sTRl- DC 0.00
DW 0.65
LtvE 1.75
WATER f .OO


TEMP O.5O


sTR35+ DC 1.25
DW 1.50
LtvE 1.35
wtND 1.00
WATER I.OO
TEMP O.5O


sTR35- DC 0.90
DW 0.65
LtvE 1.35
wlND 1.00
WATER 1.OO


TEMP O,5O


1.027 21.778 195.351 -7336.86


-3.861 -97.528 -125.379 -7480.71


-1.962 -43.885 14.31 1 -7658.91


-3.008 -79.29 -136.665 -6916.34


-1.363 -63.13 95.624 -6751.85


-3.682 -101.21 -136.093 -6881.94


-2.88 -60.92 -300.101 -5337.51


0.133 0.628
-0.141 -3.786


0.134 0.503
-0.138 -0.388


0.135 0.458
-0.137 -0.394


0.136 0.355
-0.135 -0.392


0.137 0.397
-0.1u -0.429


0.138 2.479
-o.1u -0.M


0.138 0.53
-0.133 -0.62


3t28t2013
5:06 PM
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PARSO'VS BRINCKERHOFF
COMPUTATION SHEET


Sub¡ect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10l1ol2o'lo


New Haven. CT Chkd by DAB


substructure P¡le Load Analvsis - Pier 3 D¡le load check 100vr Scour Strenoth Date 1ol10l2o1o


from


PIER3,GTO DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI.


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI.


DC
DW
LLI+
LLI-


STRl+
STRl.
STR35+
STR35-


80301


80302 GLOBAL


80303 GLOBAL


80304 GLOBAL


80305 GLOBAL


80306 GLOBAL


80307 GLOBAL


TOTAL PIER 3 GLOBAL


1.689 871.413
o 175.374
o 434.507
o -60.421


1.833 875.708
0 169.728
0 435.798
0 -58.115


1.973 832.602
o 171.73
0 419.915
o -53.723


2.27 910.543
0 186.191
o 422.481
0 -51.867


2.568 890.92'l
o 144.41
o u5.44
o 42.474


2.762 755.016
o 124.425
0 286.09
0 -33.507


2.907 506.799
o 95.142
0 207.774
0 -21.894


Fx FY


972.7 20788.0
967.1 10731.7


1205.4 20543.2
1199.8 11636.5


0.954 431.295
0j23 90.868
0.314 233.056
-0.05 -45.865


0.391 -375.745
0.008 -83.056
0.004 -211.028
0.008 36.611


0.401 -98.812
0.004 23.366
-0.007 102.591
0.01 -9.34


0.529 29.857
-0.04 -8.801


-0.101 -1.718
0.013 -9.305


0.57 67.774
-0.04 27.295
-0.1 55.629


0.012 -7.05


0.757 1308.208
0.002 203.376
0.003 486.589
-0.002 -6/..475


0.398 -15.853
-0.058 -24.98
-0.1 13 -15.632


0.01 -3.729


24.364 -4.963
00
00
00


62.904 -4.566
00
00
00


105.925 -5.246
00
00
00


150.97 -5.176
00
00
00


153.151 -12.436
00
00
00


130.195 -26.233
00
00
00


29.672 -63.654
00
00
00


F2 MX MY MZ


10.8 3048.8 -7468.0 -38618.0
9.7 1097.6 -7697.0 -38574.9


70.4 3458.0 -3348.0 11417.9
69.3 1807.8 -3577.0 44374.9


P3PILES SCOUR.xls
P3 Strength Master


3t28t2013
5:06 PM
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7fi conPUTATtoN sHEEr


Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made Bv OSJ


Date 10t'1t2010


New Haven, CT Chkd bv DAB


Substructure Pile Load Analvs¡s - Pier 3 pile load check l00vr Scour Strenqth I + Dâte 1Ol1l2O1O


(parallel to Z)


(parallel to X)


Pier 3 Group Loads units are k¡p and feet sheded cells are input


SPRING CONSÏANTS


lateral per pile llft= SEE CHARTS (from GROUP)


vertical per pile llft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,", = 24,705 FACTORED)


P.¡n= 18,645 FACTORED)


Comoute Pile qroup proÞerties


P3PILES SCOUR.xls
Pier 3 Strength 1+


#¡u" = 124


lx = 240250


lz= 5406


Pmex/A= 199.23
P.¡./A= 150.36


(Mc/l)* = 0.94
(Mc/l). = 63.28


Vzlpile= 0.09
Vx/pile= 7.81


43593.66


37974.92


32743.68


27899.94
2U43.70
1 9374.96


15693.72


12399.97
9493.73
6974.99
4843.74


3099.99
'1743.75


775.00
1 93.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.t¿


68.90


63.98


59.05
54.13


49.21


44.25


39.37
u.45
29.53
24.41


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


4.29
39.37
u.45
29.53
24.61


19.68
ß.74
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
5:06 PM


180







ComÞute Max/Min Pile Loads


P3PILES SCOUR.xls
Pier3Strength 1+


actual ok?


P.","-ö' 263.5 272.O OK


86.1 -101.6 OK


7.8 26.4 OK


3t28t2013
5:06 PM
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=:-ã coMPUTATtoN sHEET
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 1011120'10


New Haven. CT Chkd bv DAB


Substructure Pile Load Analvs¡s - Pier 3 oile load check l00vr Scour Strenqth I - Date 10l1l2O1O


(parallel to Z)


(parallelto x)


Pier 3 Group Loads units are kip and feet shaded cells are input


SPRING CONSTANTS


lateral per p¡le l(/ft= SEE CIIARTS (from GROUP)


verlical per pile l(/ft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,", = 12,301 FACToRED)


Pmin = 8'588 FACTORED)


Compute P¡le Eroup propert¡es


P3PILES SCOUR.xls
Pier 3 Strength 1-


#¡r"" = 124


fx = 240250


lz= 5406


P.âxlA= 99.20


P¡¡n/rÀ= 69.26
(Mc/l)x = 0.34
(Mc/l)r = 63.21


Vzlpile= 0.08
Vx/pile= 7.80


. M.L.W = -3.54


FOOTING
Width = 21.6


Length = 151.5


43593.66


37974.92


32743.68


27899.94
23443.70


19374.96


15693.72


12399.97
9493.73
6974.99
4U3.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.2'l


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68,90


63.98


59.05
54.1 3


49.21


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


312812013
5:06 PM
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Compute Max/Min Pile Loads


P3PILES SCOUR.xls
Pier3Strengthl-


actual ok?


162.8 272.0


rTöî ä-^;6;.i*'


OK
D=*v;; 5.7 OK


7.8 OK


3t28t2013
5:06 PM
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ËD
=:


PARSO'VS BRINCKERHOFF
COMPUTATIO'V SHEET


Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 'tot'l2o1o


New Haven, CT Chkd bv DAB


Substructure P¡le Load Analysis - Pier 3 p¡le load check 100yr Scour Strenqth 3 5+ Date 101112010


Pier 3 Group Loads units are k¡p and feet


(parallel to Z)


(parallel to X)


shaded cells are ¡nput


ORIENTATION SPRING CONSTANTS


lateral per p¡le l(/ft= SEE CIIARTS (from GROUP)


vertical per pile l(/ft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.", = 24,460 FACTORED)


P.¡n = 18,¡100 FACTORED)


Compute Pile qrouÞ properties


P3PILES SCOUR.xls
Pier 3 Strength 35+


#pibs = 124


lx = 240250


lz= 5406


Pn¡x/A= 197.26


P,¡n/A= 148.39
(Mc/llx = 1.06


(Mc/l). = 72.79


Vzlpife= 0.57
Vx/pile= 9.72


Length = 159.45
Thick = 5.91


Width = 21.6
Length = 151.5


43593.66


37974.92


32743.68


27899.94
2U43.70
1 9374.96


r 5693.72


12399.97
9493.73
6974.99
4U3.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
u.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3r28t2013
5:06 PM
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Comoute Max/Min Pile Loads


P3PILES SCOUR.xls
Pier 3 Strength 35+


actual Nominal ok?
o


Þ;;
271.1


^--i¿.s 272.0
--Töì.6-


OK


öK-
9.7 26.4 OK


3t28t2013
5:06 PM
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Ð PÁRSONS BRINCKERHOFF
-= ã COMPUTATIO'V SHEET


Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00'163


Page of


Made By OSJ


Date 'lot1t201o


New Haven, CT Chkd by DAB


Substructure Pile Load Analysis - P¡er 3 pile load ch6ck l00yr Scour Strensth 3 5- Date 101112010


(parallel to Z)


(parallelto X)


Pier 3 Group Loads


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.- = 13,206 FACTORED)


Pm¡n = 9,493 FACTORED)


Compute Pile qroup properties


P3PILES SCOUR.xls
Pier 3 Shength 35-


SPRING CONSTANTS


lateral per pile l(/ft= SEE CHARTS (from GROUP)


vertical per pile llft= FIXED ( per ceotech)


units are k¡o and feet shaded cells are input


#piree = 124


lx = 240250


lz= 5406


Pmex/A= 106.50
P.¡,/A= 76.56


(Mc/l)* = 0.56
(Mc/l)z = 72.72


Vzlpile= 0.56
Vlpile= 9.68


3t28t2013
5:06 PM


H.T.L. = 5.1 181


43593,66


37974.92


32743.68


27899.94
23443.70


I 9374.96


15693.72


12359.97
9493.73
6974.99
4843.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
u.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.1 3


49.21


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0_00


0.00
0.00
0.00
0.00
0.00
0.00
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Compute Max/Min Pile Loads


P3PILES SCOUR.xls
Pier 3 Sfength 35-


âctuâl Nom¡nâl ok?
Þ
";*- 179.8-;;-


J-J


272.0


-'101 .6


9.7 26.4


3t28t2013
5:06 PM
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EÐ PARSOTVS BRTNCKERHOFF


== 
coMPUTArtorvsHEEr


Subiect: l-95 OVER WEST RIVER. BRIDGE NO. 00163


Page of


Made By OSJ


Date 10l1l2Ù'lÙ


New Haven. GT Chkd bv DAB


Substructure Pile Load Analvsis - Pier 3 Pile load check - 100vr scour Service Date 101112010


80301 GLOBAL


SVCSTRl
SVCSTR2


80311 GLOBAL
SVCSTRl
SVCSTR2


80321 GLOBAL
SVCSTRl
SVCSÏR2


80331 GLOBAL
SVCSÏR1
SVCSTR2


80341 GLOBAL
SVCSTRl
SVCSTR2


80351 GLOBAL
SVCSTRl
SVCSTR2


80361 GLOBAL
SVCSTRl
SVCSTR2


TOTAL PIER 3 GLOBAL
SVCSTRl
SVCSTR2


FX FY


196.808 2427.858
249.069 2440.31


207.221 2486.797
259.46 2481.783


216.035 2370.455
268.221 2372.709


178.268 2437.'113
230.269 2451.748


't85.396 2195.11
237.338 2201.619


213.478 1931.218
265.401 1915.092


116_99 1572,516
168.928 1553.067


1314.196 1U21.07
1678.686 15416.33


F7 M¡


3.11 230.196
13.555 426.122


-2.94't -325.5'l
7.516 -186.831


-0.96 -167.098
9.505 42.729


-2.068 148.006
8.4 325.61


-0.378 293.724
10.096 434.061


-2.328 1931.614
8.146 2098.525


-2.016 -335.961
8.455 -162.732


-7.581 1774.971
65.673 2892.026


MY Mz


151.477 -8001.92
290.863 -9431.97


-3U.522 -8136.3
-85.596 -9579.63


-525.575 -8297.U
335.212 -97U.61


-702.221 -7500.77
157.135 -9048.77


-74.923 -7318.58
143.543 -8892.14


-209.608 :7450.5


-257.335 -9029.77


-379.756 -5934.04
-485.135 -7507.32


-2075.13 -52639.4
98.687 -63254.2


P3PILES SCOUR.xls
P3 Service Master


3t28t2013
5:06 PM
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FE


= -- 
ÇoMPUTAT|ON SHEET


Subiecl: l-95 OVER WEST RIVER. BRIOGE NO. 00163


Page of


Made Bv OSJ


Date 10r1t2010


Nêw Haven. CT Chkd bv DAB


Subsl¡ucture Pilê Loed Analvs¡s - Pier 3 Pile loed check - l00vr scour Service 1 Date 101112010


(parallel to Z)


(parallel to X)


Pier 3 Group Loads units are kio and feet shâded cgllE are ¡nput


SPRING CONSTANTS


lateral pêr pile l(/fr= SEE CIIARTS (from GROUP)


vertical per pile líft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P,",= 17,661 FACTORED)


Pm¡n= 13,278 FACTORED)


Compute Pile qroup properties


P3PILES SCOUR.xls
Pier 3 Serv¡ce STRl


#pus = 124


lx = 24O25O


lz= 5406


Pmåx/A= 112,43
P-¡"/A= 107.08


(Mc,l)x = 0.55
(Mc/l)t = 86.26


Vzlpile= 0.06
Vx/pile= 10.60


Length = 159.45
Thick = 5.91


H.T.L. = 5.118


FOOTING
Width = 21.65


Length = 151.57


Thick = 5.91


43593.66


37974.92


32743.68


27899.94
23443.70


I 9374.96


15693.72


12399.97


9493.73
6974.99
4843.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.1 3


49.21


44.29


39.37
u.45
29.53
24.6'l
19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
5:06 PM
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Compute MalMin Pile Loads


P3PILES SCOUR.xls
Pier 3 Seruice STR1


actual Nomrnal oK'l
D-
-ö---=


229.2 272.0
--ióì 


6-
OK


20.3 OK


10.6 26.4 OK


3t28t2013
5:06 PM
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= - 
goMPUTAT|ON SHEET


Sublect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 1ot1t2o1o


New Haven, CT Chkd by DAB


Substructure Pile Load Anelys¡s - Pier 3 Pile load check - l00yr scour Sêwice 2 Date 10t1t2010


Pv=


Hz=


Hx=


Mz=


Mx=


(parallel to Z)


(parallel to X)


Pier 3 Group Loads units are kio and feet shaded cells are inpul


SPRING CONSTANTS


lateral per pile l(/ft= SEE CIIARTS (from GROUP)


vertical per pile Kft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.",= 17,656 FACTORED)


Pm¡n= 13,273 FACTORED)


ComÞute Pile oroup Þropert¡es


P3PILES SCOUR.xls
Pier 3 Service STR2


#pl* = 1'24


lx = 240250


lz= 5406


P.",/A= 142.39


P.¡"/A= 107.04
(Mc/l)x = 0'89
(Mc/l)z = 103.66


Vzlpile= 0.53
Vlpile= 13.54


Foot. EL. = -13.451


Width = 21.6
Length = 151.5


Thick = 5.9


43593.66


37974.92


32743.68


27899.94
2U43.70
I 9374.96


15693.72


12399.97
9493.73
6974.99
4843.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
34.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


M.29
39.37
u.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
5:06 PM
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Compute MalMin Pile Loads


P3PILES SCOUR.xls
Pier 3 Service STR2


ãctuâl Nominal ok?
Þ 246.9


-ää*
272.0 OK


D


-v;;;
-10't .6 OK


öK-13.5 26.4


3t28t2013
5:06 PM
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-= ã COMPUTATIO'V SHEET
Subject: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page Õf


Made Bv OSJ


Date 10t1t2010


New Haven, CT Chkd bv DAB


Substructure Pile Load Analysis Pier 3 Pile check 100 vr scour Date 10l1l2o1o


COLUMN LOAD


from 30311 SUBDL
br163gæñlr2p31Oos@ur.gto NBBR


STRUDL AXIAL SHEARY


30311 162.603 -0.021
3031 1 0.405 7.804
30311 -0.448 -20.537
3031 1 7.297 25.839
30311 -17.167 45.203


30321 153.578 -0.022
30321 0.028 7.697
30321 -0.78 -20.67
30321 -6.452 25.66
30321 2.328 -45.441


30331 176.319 -0.011


30331 -0.118 -8.398


30331 -1.U -39.241


30331 3.002 -5.322
30331 5.949 -74.96


30341 142.646 -0.027
30341 0.il3 33.622
30341 0.256 s.6
30341 15.371 73.958
30341 2.316 -2.311


30351 137.609 0.017
30351 0.197 18.031
30351 0.196 -9.017
30351 6.005 ¿14.066


30351 -5.272 -25.538


30361 135.89 0.018
30361 1.088 20.899
30361 -0.259 -10.998
30361 -13.87't 49.308
30361 2.118 -28.733


30371 142.32 0.01
30371 -0.033 10.915
30371 -0.217 -5.617
30371 -7.223 30.765
30371 5.437 -19.81


30311 877.176 -0.001


30311 t75.612 0


SHEARZ TORSIONAL BENDY BENDZ


7.325 0.027 -41.402 -0.44
0.242 -1 1 .851 -1 .603 161.47
0.017 28.19 -0.836 -425.019
7.778 -22.883 -59.496 450.185


-1 1.83 47.356 82.22 -850.997


-5.027 -0.033 27.498 -0,448
0.062 10.233 -0.688 159.247
0.529 -29.876 -3.462 -427.551
7.459 20.'lM -58.059 446.434
-5.7 -50.348 51.049 -855.531


-3.087 0.024 14.773 -0.307


LOAD FACTORS
STRI+ DC 1.25


DW 1.50
LtvE 1.75


SUPER ÏEMP O.5O


CAP TEMP + SHRINK 0.50
sTR35+ DC 1.25


DW I,f)
LtvE 1.35
wtND 1.00


SUPER TEMP O.5O


CAP TEMP + SHRINK O.5O


MOMENT MAGNIFIERS


1.00


1.20,


3128t2013
4:56 PM


SBBR
NBW+
SBW-


30321 SUBDL
NBBR
SBBR
NBW+
SBW-


30331 SUBDL


NBBR


SBBR


NBW+
SBW.


30341 SUBDL
NBBR
SBBR
NBW+
SBW-


3035I SUBDL
NBBR
SBBR
NBW+
SBW-


30361 SUBDL
NBBR
SBBR
NBW+
SBW-


30371 SUBDL
NBBR
SBBR
NBW+
SBW-


30311 DC


DW


30321 DC


DW


30331 DC


DW


30341 DC


DW


30351 DC
DW


30361 DC


DW


30371 DC
DW


0.104 -80.113 -0.9't1 U.789 169.071 TRANSVERSE õ5


LONGITUDINAL õ"


from


p¡er3.gto


0.231 -72.548 -1.942 -597.613


7.596 -150.713 -59.387 202.783
-6.794 -117.586 57.24 -1123.45


-0.167 0.019 1.057 -0.488
0.151 -91j82 -1.03 494.417
0.384 -105.783 -2.72 -108j69
11.88 -171.252 -84.649 1070.44


-10.462 -172.389 73.353 -330.939


-3.561 -0.025 192U O.U2
0.143 -22.757 -0.984 370.087
0.235 10.139 -1.896 -186.186
7.272 41.623 -59.333 829.632
-6.343 16.201 50.832 451.198


1.49 0.01 -8.639 0.351
0.063 17.443 -0.559 403.362
0.332 -10.664 -2.43 -210.018


10.702 32.988 -78.194 891.266
-8.677 -18.254 63.74 -490.459


2.789 0.028 -16.573 0.246
0.048 37.222 -0.471 281.274
0.247 -20.715 -1.94 -146.148
8.08 69.286 -62.975 664.005


-6.335 -34.492 50.242 -384.016


25.484 0.O2 -129.008 -0.008


5.149 0 -26.368 0


-25.484 0.008 134.619 0.008


-5.149 0 26.889 0


-4.622 0.03 37.766 -0.003


2.292 0 -11.346 0


4.622 0.004 -77.715 0.004
-2.292 0 12.932 0


-13.091 -t7.857 -9.2t8 30.606


0 -53.579 0 0


43.509 -2L.r8'J. -315.383 62.t33
0 -53.579 0 0


-26.42 -55.692 6t.204 99.883


-4.573 0 L2.737 0


30321 880.824
30321 169.388


30331 822.386


30331 170.806


30341 917.614
30341 79r.794


30351 907.s69
126.003 0


30361 772.84
126.003 0


30371 470.s91-


30371 90.926


0.001


0


-0.001


0


0.001


0


-t.92
7.724


-2.648


7.724


-LL.432


0


P3COLUMNS pile springs SCOUR.xls
P3 Strength Master
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:DfÐ PARSOM BRTNCKERHOF F
ã€: COMPUTATIOTVSHEET


Sub¡ect: l-95 OVER WEST RIVER. BRIDGE NO. 00163


Page of


Made Bv TRL


Date 312A12013


New Haven. CT Chkd bv


Substructure Pile Load Analvsis Date


3021,I SHRINK-


30221 SHRTNK-


30231 SHRTNK-


30241 SHRTNK-


30251 SHRTNK-


3026I SHRINK-


MAX LL +


PIER 2 COLUMN TOTALS


30211 -6.889


30221 -34.978


30231 35.377


3024't 54.609


30251 -37.189


30261 -10.964


-0.017 -88.557


-0.0'17 88.034


-0.018 -115.002


0.002 '115.193


0.01 -69.731


0.01 70.072


0.024 798.351 -0.361


-0.025 -778.925 -0.362


-0.033 943.649 -0.2U


-0.u7 -844.765 -0.064


-0.013 669.746 0.223


0.012 -685.¿149 0.222


0 -436 0
04360


525
525


74
-74


302Í STRí
STR35


30221 STR1
STR35


30231 STRI
STR35


3024't STRI
STR35


30251 STRI
STR35


30261 STR1
STR35


0
0


AXIAL SHEARY
2543.43 -'143.24


2314.32 -181.05


2420.68 -143.61
2217.83 -181.60


2267.88 -90.99
2002.35 -100.24


2551.49 't75.04
235'1.69 231.99


2444.63 -1't8.05
2232.85 -'t 5't.03


2557.01 -118.24
2365.31 -151.17


SHEAR Z TORSIONAL


409.23 198.50
364.83 235.40


-235.59 -202.46
-216.45 -24't.49


'188.34 106.60
71.67 187.56


332.76 -19'1.43
314.70 -318.13


215.U 151.24
180.83 179.69


-361.34 -152.83
-343.04 -180.28


BENDY BENDZ


-3018.69 -2989.89
-2734.48 -3693.68


1640.8s -2996.64
1552.05 -3703.75


-3267.28 -2393.21
-3952.16 -2740.20


-2259.88 3325.68
-2173.8'1 4't87.83


-1511.47 -2677.69
]t285.U -3329.'t0


2797.25 -2681.39
2705.94 -3331.54


?


h{
(rlrl S?¿ot'-->


t*13r"


I U I ÂL ñVUI\U UVLUMN LgAUI
AXIAL SHEAR BENI


2543.4315 433.5691 4757.82e
lzu¡'tzé qoz.zezt m,
2420.6835 275.9'126 4034.60'l
2217.8329 282.5383 4812.74!


2267.8795 209.1682 4397.74i
2002.u57 123.2271 5194.17Ê


2551.487 375.5U 4673.322
2351.6862 390.9685 5590.93€


-2444.63425 245.5715 3623.817
2232.85145 235.6063 4291.69i


2557.0085 380.1962 4324.59'l
2365.3067 374.8677 49't2.80t


Aboveffimoments inctuáe
nôñênt ñâañificâtiôñ


tK) ¿ü- 
t'r-¡


,3TK I 2ç57, Ll758


9T(,9, zs$S stf9 I


3t28t2013
4:51 PM


P2COLUMNS p¡le spr¡ngs SCOUR.x¡s
P2 Strênglh Master
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STRUCTUREPOINT - spcolumn v4.20 (TM) Page 1


15 day trial- license. Locking Code: 4-28468. User: ,Jambotkar, Parsons Brinckerhoff 03/28/13
\\AMGLSFILOI\JObS\18735 VICST RiVCT\6.0 TECHNICAL DEL]VERABLE...\P]ER3 - lOO.COL O6:40 PM
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spColumn v4,20 (TM)


Computer program for the Strength Design of Reinforced Concrete Sections
Copyright O 1988-2009, STRUCTUREPOINT, LLC.


All riqhts reserved


Licensee stated above acknowledges that STRUCTUREPOINT (SP) 1s not and
cannot be responsible for either the accuracy or adequacy of the material
supplied as input for processj-ng by the spFrame computer program. Furthermore,
STRUCTUREPOINT neither makes any warranty expressed nor lmplied with respect to the
correctness of the output prepared by the spFrame program. AÌthough STRUCTUREPOINT has
endeavored to produce spFrame error free the program is not and cannot be certified
infal1ib1e. The final- and only responsibility for analysis, design and
engineerlng' documents is the licensee I s. Accordlngly' STRUCTUREPOINT


disclaims all responsibllity in contract, neqligence or other tort for any
analysis, design or engineering documents prepared in connection with the use of the
spFrame proq-ram.
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General Information:


F1le Name : \\AMGLSFILol\Jobs\18735
Drnj a¡l .!!vJvvç.


Column:
Code: ACI 318-02


Run Option: Investigation
Run Axls: Biaxial


Materi-al Properties:


f'c :6ksi-
Ec : 4415.21 ksi
Ul-timate strai-n : 0.003 inlin
Betal : 0.75


Section:


Exterior Points
No. X (in)


West Ríver\6.0 TECHNICAL DELIVER...\PIER3 - 100.COL


Engineer:
Units: English


Slenderness: Not considered
Co.l-umn Type: Structural


fy
Es


: 60 ksi
:29000 ksí


Y (in) No. X (in) Y (in) No. x (in) Y (in)


1


4


1


10
13
I6
I9
22
25
2B
31
34
31
40
43
46
AA


52
55
5B
61,
64
61
10
73
16
19
B2
B5
BB
91
94
91


100
103
106
109
7r2
115
118
727
124
L21
130


0.0
2.2
4.4
6.6
8.1


10.8
1-2 .8
14. B


16.1
18.5
ZU.I
2r.'t
2". )
24 .5
25.'7
26.8
27 .1
28 .5
29.r
29 .6
29 .9
30.0
30.0
tô a


ao A


,)o o


28.2
)'1 A


26 .5
25.3
24.7


27.2
19 .6
\1 .9
16.0
T4.I
1t 2


10.1
8.0
5.9
)1


1.5
-0 .1


30.0
,o q


29.'7
29 .3
28.1
28 .0
t1 1


26.1
24 .9
23 .1
ttt
20.'7
19. 0
r1 .3
15 .4
13.5
1l_.5
9.4
1.3
tr1


2.9
0.1
Itr-r. J


-3.1
-5. 9


-8.0
-10. 1
_1 t t


-I4.I
-16.0
-I1.9
-L9 .6
-2r.2


-24.r
-25 .3
-26.5
-21 .4
_aa a


-28 .9
-)q a


-29.8
-30.0
-30.0


2


5
B


11
T4
I1
20
z5
26
29
32
35
3B
41
44
47
50
53
56
59
62
65
6B
17
14
11
BO


B3
B6
B9
92
95
9B


101
104
107
110
113
116
119
722
r25
12B
131


0.7
2.9
F1J.I
??


9.4
11 ÊAI. J


13.5
1q a


17.3
19.0
20.'t
ttt


24 .9
26.r
2'7 .1
28 .0
28.1
29 .3
29 .1
29 .9
30.0
29 .9
ta "1


to ?


28 .7
28.0
21 .r
26.7
24 .9
aa -


t))
20 .1
19. 0
L1 .3
15.4
13.5
11.5
9.4
't.3
tr1J.f
?o
0.7
Ttr


-4. -J


30.0
29 .9
29 .6
,ô -l


28 .5
2'7 .:l
26.8
25 .1
24 .5
a? a


z)-. I


20.L
18.5
16.1
I4.B
12.8
10. B


8.1
6.6
4.4
)t


-0.0


-4 .4
-6 .6
-8.7


-10. B


-72.8
-1,4.8
-16.1
-18.5
_a^ 1


_41 1


-t? t
_aÀ Ã


-26.8
-2'7 .1
-28 .5
-29.7
-29 .6
-29 .9
-30.0
-30.0


3
6


9
L2
15
1B
2L
24
21
30
33
36
39
42
45
4B
51
54
EA


60
63
66
69
12
15
1B
B1
B4
B1
90
93
96
99


L02
t_ 0s
l0B
111
LI4
L7'l
L20
L23
L26
1,29
r32


a.J


??
RO


8.0
10.1
12.2
14.7
16.0
r1 .9
19 .6
2r.2
t)1
24.r
25.3
26 .5
2't .4
28.2
28 .9
29 .4
29.8
30.0
30.0
29.9
29 .6
aa 1


28 .5
27 .'t
26.8
25.1
ta q


z) - z
2r.1
20.r
18.5
76.1
14. B


12.8
10. B


8.7
6.6
4.4
z.z
0.0


_aa


30.0
,)ô o


29 .4
28 .9
ZÕ . Z
21 .4
26 .5
tc 2


tl 1


)t1
a1 ,
L9 .6
1,1.9
16.0
14.1
1,2.2
10.1
8.0
5.9
)a


1.5
-0 .1
-2 .9


Él
-J. f


-1 .3
-q¿


-11.5
-13.5
-15.4
-17.3
-19.0
_a^ a


-23.1
-24 .9
-26.r
-2't .\
-28 .0
-28.1
-29 .3
-29.7
-29 .9
-30.0
-29 .9
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133
136
139
742
r45
148
151
154
r57
160
163
L66
769
112
775
118
181
184
781
190
193
796
r99
202
205
208
21,1
2L4
2L]
220
223
226
229
ZJZ
235
238
24L
244
241
250
253
256


-2q
-tr 1


-1 .3
-o Á


11 tr
-IA. J


-13.5
-1 ^ 


A


-17.3
_1 0 


^
-20 .1


_aa 1


_.> A O


-26.I
-21 .I
-28 .0
-28.1
-29.3
-29 .1
-29 .9
-30.0
-29 .9
-29.'1
-29.3
_aa a


-28.0
_41 1


-26.1
-24 .9
-23 .7
-22.2
-20 .7
-19.0
-r7.3
-15 .4
-13.5
-11 .5
-9 .4
-7 .3


t1
-J. f


-2 .9
-o .1


-29 .9
-29 .6
-29.1
-28 .5
-21 .1
-26 .8


-24 .5
-23.2
-27.1
-20.r
-18.5
-76.1
-14. B
_14 a


-10. B
_o 1


-6 .6
-4 .4


0.0
)2
4.4
6.6
8.1


10. B


L2.8
I4.B
16.1
18.5
20.r
21.1
t", t
24 .5
tq1
26.8
27 .1
ao tr


)a 1


29.6
29 .9
30.0


1-34
r31
140
743
746
749
1,52
155
158
161
764
161
170
r73
7"t 6
719
1,82
185
1BB
1_9\
794
191
200
203
206
209
212
2].5
218
22r
224
221
230
Z)J
236
239
242
245
248
251
254


aa


-5 .9
-8.0


-10.1
-12.2
-14.1
-16. 0


-I1.9
-79 .6
-t1 )


_a A 1


-25.3
-26 .5
-2't .4
-zÕ - z
-28 .9
-a a A


-to a


-30.0
-30.0
-29 .9
-29 .6
-29.r
-28 .5
-21 .7
-26 .8


aE 1


.A E


-23.2
-2r.7
-20.1
-18.5
-16.'7
-I4.8
-I2.8
-10. B


-8.7
-6 .6
-4 .4


-29.8
-29 .4
-28 .9
-zo . z
-2't .4
-26 .5


_aA 1


-27.2
-1,9 .6
-71.9
-16.0
-74.r
-!2.2
-10.1
-8.0
-5.9
-a a


-1.5
0.7
2.9
tr1J.r
a)


qL


11 .5
13.5
15.4
L] .3
19.0
20 .1
22.2


24 .9
26.7
21 .1
28.O
28.'t
29.3
29 -1
29 .9


135
138
L4L
r44
I41
150
153
156
159
r62
165
168
r17
T't 4
711
180
183
186
189
1,92
195
198
20r
204
201
270
213
276
219
zzz
225
228
23r
234
231
240
243
246
249
252
255


-4 .4
-6 .6
_o ?


-10. B


-72.8
-14. B


-76.'7
-18.5
-20.1
-21, .1
-23.2
-24 .5


atr ?


-26.8
-27 .1
-28 .5
-29.r
-29 .6
-29 .9
-30.0
-30.0
-,) o a


-29 .4
-28 .9
-zó. z
-21.4
-t^ \
-25.3
-24.7
-22 .1
-27.2
-19 .6
-71.9
-16. 0
_1 À 1


-1 ) '
-10.1
-8.0
-5 .9
-3 .1
-1.5


-29.'l
-29.3
_aa 1


-28.0
-21 .7
-26.7
-24 .9
_42 1


_a^ a


-19.0
-1,"7 .3
-15.4
-13.5


11 t
-IA. J


-9 .4
_1 '1.


-5.1


-0 .1
1tf.J


3.1
5.9
8.0


10.1
1) t
74.1
16.0
1-7 .9
19 .6
27.2


24.L
25.3
26 .5
21 .4
28.2
28 .9
tqa
29.8
30.0


Gross sectj-on area, Ag :
fx : 636045 in^4
Xo : 1.81997e-008 in


Reinforcement:


Bar Set: ASTM 4615
Size Diam (in) Area (in^2)


282'l .15 in^2
IY : 636045 in^4
Yo : 6.38855e-008 in


Size Diam (j-n) Area (in^2) Size Diam (1n) Area (in^2)


#


#


#


#


3 0.38
6 0.75
9 1.13


74 7.69


0.11
0 .44
1.00
2.25


0. s0
O. BB
7 .21
2.26


0.20
0. 60
r .21
4.00


0.63
1.00
7-41


0.31
0 .19
1.56


t4
#'l
# 10
#18


#


#


#


5
B


11


Confinement: Tied; #6
phi(a) :0.8, phi(b)


ties with #10 bars, #6 with larger bars.
: 0.9, phi (c) : 0.65
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Pattern: Irreg,ular


TotaÌ steel area, As = 30. 4B i-n^2 at l-.08%


(in) Area in^2 X (in)Area in^2 X (in) Y (in) Area in^2 X (in) Y (in)


1.21 0.0
L.27 18 . 1
1 .2-7 25 .6
1-.2'1 18 .1
L.2'7 -0.0
r.2'7 -18 .1
L.27 -25.6
1-.27 -18 .1


t2.B 22.2
24.7 6.6
22.2 -L2.8
6.6 -24 .7


-12.8 -22.2
-24.7 -6 .6
-22.2 t2.B
-6. 6 24 .'7


25 .6
18.1
-0.0


-18.1
-25 .6
-18.1


0.0
18.1


7.2"1
1_ .27
7.21
L.Zt
L,21
1,.27
I .21
L.2't


6.6
22.2
24 .1
12.8
-6 .6


-24 .1
-12.8


24.1
1t a


-6.6
-22.2
-¿4. I


-1,2 .8
6.6


aa .)


1,.27
1..21
1, .27
1t1
1-.2'7
t.21
1.2'7
1".27


FacLored Loads and Moments with Corresponding Capacities:


No.
Pu
kip


Mux
k-fr


Muy
k-fr


fMnx
k-fr


fMny
k-fr


fMn,/Mu Phi


1


2
26L5.00
2399 .00


*** End of output ***


3631.00
4332.00


0.00
0.00


6486.61-
651,2.34 3:33 1:i33 3:3å? Ï*Y
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comercial software Rights legend


hy use, duplication or disclosure of this soflwêre by or for the U.S
covernnent shall be restxicted to the terns of a license agreenent in
accordance rith rhe clause al AE8S 221.1202'3.


This conpute¡ soflware is an unpublìshed work containinq vâÌuable
t¡ade secrets owned by the Georgia Tech Research corporation (GTRC)


No access, use, transf,er, duplication or disclosure thereof may be
nade except under â license agreenent eaecüled by GTRC or its
authorized.¡epresentatives and no right, title or intelest therelo
is conveyed or granted herein, notwithstanding receipt or possession
hereof. Decompilalion of the objecl code is strictly p¡ohibired.


Ceorgia Tech Resedrch .orpordtÍon
ceorgia lnstitute of Technology
Atlanta, Georqia 30332 U.S.A.


copyright (c) 2009 GTRC
AtT RIGHÎS RESERVED.


9 Wed Mar 21 23t40tl2 2OL3


IGTICES/C-NP 2.5,0 UD-NT 2.0, January 1995.
Proprietary !o Geolgia Tech Resea¡ch coxporation, U.s.Ä'


Reading pâssword file C:\Proqrên Files\GTStrudl\30\password30.pwd
C1-i-audfi1e, comand ÀUDIT file FlLE2340.aud hâs been activated.


T R U D L ***
RELEASE DATE VERSION CøPTETION NO.
April 2009 30.0 5097


UNITS - LENGÎH 9EIGHT ANGLE TEUPEMTURE TIME


"*** ASSUMED TO BE INCE POUND MDIÀN EÀHRENHEIT SECOND


GTSTRUDL


,í I ; ;;;;-;;-;;;-;;;;-;;;;;;;-;,;;;;-;;;-;;;; ;;;;;;r;;;-;;";;;;-;;";;-;;;;:
3ì > 5 You can edit lhis fiÌe f¡on TooÌs -- Macros. Click "Startup" and then "Edi!"-
{} > s -----------
5Ì > CTNPUT -


7} > *TITLE'BR 163.AR ]63 GEOMETR? & DEAD LOAÐ SECTION _ FIXED PIER 2 & 3I
8} > STRUDL IBR 163' IBR 163 STRUDL MODEL'


' RELEASE DÀTE
* ÀpriÌ 2009


OMED BY ND PROPRIEÎÀRY TO THE
GEORGIA TECH RESEARCH CORPORATION


VERSION CøPLETION NO.
30.0 509?


**** ÀCTIVE UNITS - LENGTH WEIGHT ANGLE TEMPEUTURE
INCH POUND RÀDIÀN FAHRENHEIT


TlME
sEcoNo


9Ì
10Ì
11]
L2t
13Ì
14l
15Ì
161
17Ì
18)
19]
201
2rl
22t
23J
24t
25]
261
21t
2At
29t
30Ì
31Ì
32t
33Ì
34)
351
36)
311
38)
39Ì
40Ì
41)
421
43Ì
44t
45 ¡
46t
41J
48 i
49\
50ì


S fiÌênâne=GeOM. INP
s
TYPE SPÀCË FRNE
UN]TS FEET KIPS
$
JOINT CCORDINÀTES
S Soulhbound Superst¡ucture Joincs
I pasted f¡on Spreâdsheel GEoM.xls Sheet STRuDl-southsüper
10100 0.00 34,?3 -38.61 g À1 (southbôund)
10101 2û.23 34 .68 -38 .61 S spân I sB
10102 40.46 34.63 -38.61 5 Span 1 sB
10103 60.70 14 .58 -38 .61 I spân r sB
10104 80,93 34 .53 -38 , 61 I span 1 sB
10105 101.16 34.48 -38.61
r0200 121,39 34.43 -38.61
ra20r 140.42 34.39 -38.61
10202 159.45 34.34 -38.61
10203 178. 48 34 -29 -38. 6r
10204 197 ,51 34 -25 -38. 61
10205 216.53 34.20 -38.61
10206 235.56 34.16 -38.61
ro207 254.59 34.11 -38.61
lo20a 2,-3.62 34 .06 -38. 61
to209 292.65 34,02 -38.61
10300 311.68 33.97 -38.6I
10301 332.02 33.93 -38.61
t0302 352.36 33.88 -38.61
10303 372.10 33.84 -38.61
10304 393.04 33.85 -38.61
r0305 {r3.18 13.85 -38.61
10306 433.?3 33.86 -38.61
10307 454 .0? 33. 87 -38. 61
10308 47{.41 13.8? -38.61
10309 494 . ?5 33.84 -38 . 61
10400 515.09 33.89 -38.61
10401 535.43 33.90 -38.61
ta4a2 555,17 33.86 -38.61
10403 576.11 33.76 -38.61
10404 596.46 33.65 -38.61
10405 616.80 31.55 -38.61
10406 637.14 33.45 -38.61
10407 657.48 33.35 -38.6I


Span 1 SB
Pt (soüthbound)
Spân 2 SB
Span 2 SB
Span 2 SB
Span 2 SB
Span 2 SB
Span 2 SB
Span 2 SB
Span 2 5B
Span 2 SB
P2 (soulhboùnd)
Span 3 SB
Span 3 SB
Span 3 SB
Span 3 SB
Span 3 sB
Span 3 SB
Span 3 SB
Span 3 SB
Span 3 SB
P3 (southbound)
Span 4 SB
Span 4 SB
Spãn 4 SB
Spãn 4 SB
Span 4 SB
Span 4 SB
Span 4 sB
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s1l
521
53Ì
54 )
55)
s6)
5?Ì
58)
59Ì
601
61ì
62t
63)
64ì
65Ì
661
611
68Ì
69]
701
11l,
121
73)
141
l5 )
76t
t1|
?81
191
80Ì
81Ì
82t
831
84 )
851
86]
87ì
88l
89]
90)
91Ì
92t
93Ì
94t
951
96Ì
971
981
99t


100l
101 ì
102 l
103)
104 ]
105Ì
106Ì
107 Ì
108 )
10gt


0)


2l
3Ì


5Ì
6Ì


18Ì
19)
201


251
26t


28ì
29t
30)


33ì
34 Ì
351
361


38)
39Ì
40)


145
r46
141
148
r49Ì
150 )
r 51Ì
152't
r53Ì
1s4 )
155]
i56)
157 Ì
r58Ì
r59)
r60 l
r61]
L62l
r63]
164 )
t65]
166Ì
t67 Ì
r68ì
r69)
r70l
Lr 1)


Span 4 SB
Span 4 58
P4 (southbound)
Spãn 5 SB
Spân 5 SB
Span 5 sB
Span 5 SB
Spân 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
Span 5 SB
P5 tsouthboùnd)
Span 6 SB
Span 6 SB
Span 6 SB
SÞan 6 sB


Span 6 SB
Span 6 sB
À2 (southbound)


S Northlhbound Superstructure Joints
$ pâstêd fron Spreadsheet GEOM.XLS Sheel STRuDl-northsuper
10150 0.00 37.99 33.69 S À1 (no.thbound)
1015 20.2r r7.82 13.b9 I sÞdn I NB


14152 40.46 3?,65 33.69 I Span 1 NB
'01i1 60."0 lr.4q ìr.69 s Span I NB
10154 80. 93 31 .32 33.69 S Spân 1 NB


ro4aa 611 .82 33.25 -38. 61
10409 698.16 33.15 -38.61
10500 /18. 50 1r.04 -18. bl
10501 ?37.69 32.95 -38.61
10s02 7s6.81 32-46 -38.61
10503 776.05 32.71 -38.61
10504 795.23 32.68 -38.6Ì
10505 814.{2 32.59 -38.61
10506 833,60 32,49 -38.61
1050? 852. ?8 32.40 -38. 61
10508 8?1.97 32.31 -38.61
10509 891.15 32-r2 -38.61
10600 910. 33 31.91 -38.61
10601 930-52 31.65 -38.91
10602 950.70 31.39 -39.33
10603 970.88 31.13 -39.70
10604 991-0r 10.8? -40.06
10605 1011.25 30.61 -40.42 S
10606 '01t.4¡ 30.35 -40.?8 s
10700 1051.62 30.13 -41.14 S


10155 101. 16 31 -16 33. 69
10250 121,39 36.99 33.69
10251 140-42 36.83 33.69
10252 I59,45 36.68 13.69
10253 178.48 36.52 33.69
Ì0254 197.51 36.31 33.69
10255 216.53 36.2r 33.69
10256 235.56 36.06 33.69
10251 254 -59 35. 90 33.69
IO258 213.62 35.74 33.69
t0259 292.65 35.59 33.69
10350 311-68 35.43 33.69
10351 332.02 35-26 33.12
10352 352. 16 35.12 33.75
74353 312.70 34.99 33.?8
10354 393.04 34.81 33.81
10355 413.34 34.14 33.84
r 0356 ¡33.73 34 - 61 33 _ 87
1035? 4s4 ,07 34 ,48 33.90
10358 414.41 34.36 33.93
10359 494.?5 34.23 33.96
10450 515.09 34.r0 33.99
10451 535.43 33.91 34.63
ro452 555.11 33.84 35,21
10453 516.11 33.12 35.91
10454 596.46 33.60 16.51
10{55 616.80 33.48 31,18
10456 631 .14 33.36 31 ,82
10457 657.48 33.24 38.46
10454 611.42 33.12 39.10
10459 698.16 33.00 39.1 4


10550 ?18.50 32 .49 40.38
10551 733.81 32,81 44,19
1A552 149-11 32-13 41 -?1
10553 764.42 32.66 41.63
14554 119.12 32.58 12-05
10555 795.02 32.51 42.41
10556 810.33 32-43 42-89
1 A551 A25.63 32 .36 43 - 31


10558 840.94 32.28 43.7:
10559 856.24 32.27 44 .15
10650 871.54 32.13 44.57
10651 891.28 32.48 45.16
10652 911.O2 32.44 45.76
10653 930.76 11.9? 46.35
1065¡ 950.50 31 -gl 46.95
10655 9?0.24 31.85 41 .54
10656 989. 97 31 .80 48 . 14
10750 1009.71 31.15 44.t3 5 À2


Span 1 NB
P1 (no¡thbound)
Span 2 NB
Span 2 NB
Span 2 NB
Spån 2 NB
Span 2 NB


Span 2 NB
Span 2 NB
spãn 2 NB
Span 2 NB
P2 (northbound)
Span 3 NB
Span 3 NB
Span 3 NB
Spân 3 NB
Spân 3 NB
Span 3 NB
Spân 3 NB
Span 3 NB
Spân 3 NB
P3 (no¡tbound)
Span 4 NB
5Þan 4 NB
Span


Span 4 NB
Span 4 NB
Span 4 NB
P4 (northbound)
Span 5 NB


Span 4 NB
Span 4 NB
Span 4 NB


Span 5 NB
Span 5 NB
Span 5 NB
span 5 NB
Span 5 NB
Spãn 5 NB
Span 5 NB
Spân 5 NA
P5 (nôrthboùnd)
Span 6 NB
spån 6 NB
Span 6 NB
Span 6 NB
Span 6 NB
Span 6 NB6UB


)


I Southbound Bearing Level Riqid Link Joints
$ pasted fron spreadsheet GEol{,XLS sheet STRUDL-riq
70100 0.00 21.1a -3a-61 SUPPORT
1420L t21.39 21.26 -53.48 ç P1 N Bearins
10202 r2I.39 28.93 -13.06 S P1 C Bearins
70301 311.68 2l.lA -53.48 I P2 N Bearíng
10302 311.68 28.13 -13.06 S P2 c Bearinq
?0401 515.09 26.92 -53.48 I P3 N Bearing
70402 515.09 21.2I -13.06 S P3 c Bearins
r050 r18.50 25.q5 -51.48 s P4 N Bearing
10502 718.50 26,75 -13.06 S P4 C Beàrirg
1A601 971.26 24.83 -53.48 S P5 N Bearinq
10602 898.42 25,30 -13.06 I P5 c Bearing


I påsted f¡on Sp¡eâdsheet GEOM.XLS Sheet STRUDL-piercap
20101 ]21.39 23.31 -76,91 S Pl N cap
20102 121.39 23.31 -73.69 S P1 N Cap
20103 121.39 23.31 -67. ?8 $ P1 N Cap
20104 121.19 21.31 -61.58 S Pl N cap
20105 121.39 23.31 -53.48 ç Pt N Cap
20106 121.39 23,31 -43.31 S P1 N cap
20t0r l2l.rq zr.3t -rq.tf s PI N cop
20108 121.39 23,31 -38.61 S P1 N cap


10700 I05I.62 23.19 -41.14 SUPPORT
s
S Northbound Beâring Level Rigid Link Joinls
S pasted frôn Spreadsheel GEOU.XLS Sheet STRuDl-rigidlinks
?0150 0.00 31.04 33.69 SUPPORT
10251 121.39 2A-93 1-I9 S P1 C Beâring
10252 121.39 30.47 43.55 S P1 s Bearins
10351 31t.68 24.L3 1,19 ç P2 C Bearinq
70352 311. 68 28.91 43.55 9 P2 S Bearirq
10451 515.09 21.21 1.79 S P3 C Bearinq
70452 515.09 21.39 4A.4A S P3 S BearÍng
10551 118.50 26.15 1.79 I P4 C Bearinq
70552 ?18.50 25.93 49,13 S P4 S Bearinq
?0651 888.?1 25.30 1.15 5 P5 C Bearìng
10652 861 -I1 25.14 53. 94 S P5 S Bearinq
70750 1009.71 24.Aa 4A-13 SUPPORT
s
S Substructure Joints
s
S Southbound Pier Câp Joìnts


20109 121.39 23,3t -33.27 S Pl N cap


203







cT STRUDL 30 Output - \\AMGLSFIL0I\Jobs\18735 West River\6.0 TECHNICAL DELIVE13:42:59 March 28, 2013 Page 3s\BF
500 Year Scour Check


t1 2l
1?3)
114 |
1l5l
1161
rl7 |
178 )
7191
180)
1811
182l'
183Ì
184 Ì
185t
18 6l
t8? l
188]
189Ì
190i
191)
192 ¡
193Ì
r94 l
195 Ì
196 ì
197)
198l
199 Ì
200t
2Otl
2D2l
2031
204 |
205l
206l
201]
2O8l
209j
210t
2I1l
212t
2a3j
214 t
215l
2r6t
211 |
2raj
2a9],
22Ol
2211
222!
2231
224l,
2251
2261
221 |
224¡
2291
230)
2311
2321
2331
2341
2351
2361
231 I
2381
2391
2401
2411
2421
2431
244 |
2451
2461
241 |
24Al
249 t
250 )
2571
252j
2531
2541
2551
256Ì
251 I
254 |
259]
260 |
261j
262 |
2631
2641
2651
2661
261 |
26a\
269t
27Ol
2111
21 2\
2131
21 4t
215 


'216¡
2111
21A I
2191
280Ì
28rt
2821
283j
2841
2851
286t
281 |
2881
2891
290l
29Ll
2921


2 0110
20111
20r12
20173
201t4
20t15
2020r
20202
20203
20204
24205
20206
24201
24204
20209
24210
2Ð211
20212
2Ð273
202r4
20215
20101
20302
20303
20304
20305
20346
20341
2 03C8
20309
20310
2 0311
20312
20313
20374
2031 5
24401
20402
24403
20404
20405
20406
20401
20444
20409
20410
20{11
20412
204r3
20414
20415
20501
20502
20503
20504
20505
24506
20501
20508
20509
20510
20511
24512
20 513
20 514
20 515
s


20r54
20155
20156
201 5l
20158
20159
20160
20161
20L62
20I63
20t64
20257
20252
20253
20254
20255
20256
20251
2025Ê
20259
20260
20261
20262
20263
20264
20351
20352
2 0353
20354
20355
20356
20351
2 0358
20359
2A364
20361
24362
24363
20364
20365
24366
24457
24452
204s3
244 54
24155
2Ð456
204 51
20458


515,
515.
515.
515.
51s.
515.
515 .
515 .
515.
118.
718.
118.
?18.
?18.
?18.
718 .


114 .


718 .


718.
718 .


718 .


?18,
718.
718 .
928 -
926.
924.
92r.
917 .
912.
910.
910.
901 .
90 6.
904 .
903.
900.
898,
893.


23.31
24.94
24.94
24 -94
24.98
24.98
23.15
23.t5
23.15
23.15
23. 15
23,15
23.t5
23,t5
23.15
23.15
24.18
24.18
24.r8
24,14
24.tA
22.91
22.91
22 ,91
22-91
22.91
22-91
22.91
22-91
22.91
22.91
23.26
23.26


23.26
23.26
22.00
22.O0
22.00
22.00
22.OO
22.OO
22.OO
22 .OO
22 .OA
22.O0
22,t9
22 .L9
22,19
22.19
22 .19
24.81
2Ð.41
24.81
2A .81
24.81
20.41
2Ð.81
20.a1
20.41
20.41
21.35
21 .35
21.35
27.i5
21 .35


31
3l


31
51
51
51
51
51
51


P1
PI
P1
P1
P1


P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2
P2


P3
P3
P3
P3
P3
P3
P3
P3
P3
P3
P3
P3
P3
P3


P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
P4
Þ4


39
39
39
39
39
39
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
09
o9
09
09
09
09
09
09
09
09
a9
09
09
09
09
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
08
69
2A
98
26
55
34
33
84
46
52
13
63
42
7A


câP
cap
cåp
cap
cåp
sP1 C


cap
cap
cap
cdp
cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
sP2C


cdp
cap
cap
cap
cap
cap
qaP
cap
cãp
cap
cap
cap
cap
cap
sP3C


cap
cap
cap
cap
cap
cap
cap
cap
cap
cap
câp
câp
cap
cap
sP{c


cap


STRUDL-pie¡cap
P1 C Cap
P1 C Cap


sPl C


N


N
N


N
N
N
N
c
c
c
c


5 Northbound Pier Cap Joints
$ pasted fron Spreadsheel GEq.XLs sheel
20151 121.39 24,94 2.95 S


20152 12\.39 24.9A 1.19 S
20153 121.39 24-94 1l-10


P5 N Cåp
P5 N Cap
P5 N Cap
P5 N Cap
P5 N Cap
P5 N Câp
P5 N Câp
P5 N Cap
P5 N Câp
P5 N Cap
P5 C Cap
P5 C Cap
P5 C Cap
P5 C Cap


SP5ccap


cap
cap
cap
cap
cap
cap
cap
cap
cap
cåp
cap
cap


sP2CCap
SP2CCap
9P25cap
$P2SCap
9P2SCåp
SP2SCap
SP2scap
SP2SCap
5P2SCâp
SP2SCap
9P2scap
$P2SCap


P3 C Cap
P3 c cêp


SPlCCap


1.39 24.94 16.38
1. 39 26,52 19.91
1. 39 26.52 23.25
1. t9 26,52 29.15
1.39 26.52 31.40
1,39 26,52 33.69
1 .39 26.52 43.55
1.39 26.52 53.10
1. 39 26.52 51 .94
1.39 26.52 63.85
1 . 39 26.52 61 .12
1.68 24.18 2.95
1,68 24.14 7.19
1 . 68 24 -tA 13. 10
1.68 24.14 16.38
1 . 68 21 -95 \9.91
1 . 68 24 -95 23.25
1 . 68 24.95 29. 15
1.68 24-95 33.40
1. 68 24 ,95 33.69
1. 68 24 -95 43. 55
1,68 24.95 53.?0
1. 68 21 .95 51 .94
1.68 24.95 63.85
r. 68 24 -95 61 .t2
5.09 23.26 2.95
5.09 23.26 1.79
5.09 23.26 13.1 0


5,09 23.26 16,38


15.09 23.44 29.15
t5.09 23.44 13.69
15.09 23.44 33.86
t5.09 23.44 44.48
15. 09 23.44 41 .1 A


15.09 23.44 55.12
t5. 09 23.44 65.21
15.09 23.41 66.47
t5.09 23.44 12.37
15. 09 23.14 t 5.59
18.50 22.19 2.95
18.50 22.t9 ?.Ì9
18.50 22.r9 13,10
18.50 22.r9 16.38
r8.50 21.94 19.97
18.50 21.98 23.25
18.50 21,98 29.15
Ì8.50 21.98 30.46


sP1
9P1
sPl
9P1
s Pl
çP1
sP1
sP1
sP1
sPl
çP1


SP2CCâp
$P2CCap


sP2C


15.09 23-44 19.91
15-09 2i-44 23.?5


P3 C Cap
P3 S cap
P3 S Cap
P3 s cap
P3 S Cap
P3 s Cap
Pl S Cãp
P3 S Cap
P3 S cap
P3 S Cap
P3 S Cap
P3 S Cap
P3 S Câp
capsP4


SP4 cap
P4 C Cap
P4 C Cap
P4 S Cap
P4 S Cap
P4 S Cap
P4 S cap


204







cT STRUDL 30 Output - \\AMGLSFILO1\Jobs\18735 West River\6.0 TECHNICAL DELIVE13:42:59 March 28, 2013 Page 4s\BF
500 Year Scour check


P5
P5
P5
P5
P5
P5
P5
P5
P5
P5
P5
P5


P5
P5


$P5C


293ì
2941
2951
296t
291 |
29al
299j
3001
301 )
3O2l
30 31
304 )
305Ì
306)
307 l
308i
3091
310 ì
311 i
3t2I
313 ì
314 )
3151
316 ì
317 ]
318 Ì
319 )
32Al
32rl
3221
3231
32ql
3251
3261
321 ¡
328 Ì
3291
330Ì
331 t
332t
333]
334 )
335)
336ì
337 )
338 )
339Ì
340Ì
3411
342'l
343)
344l
345Ì
346Ì
341 t
348Ì
349J
350Ì
351 )
3521
353ì
354 l
35sÌ
356)
357 Ì
358 l
3 591
360)
36r Ì
362]}
363Ì
364 l
365 )
366Ì
367 )
368 )
369Ì
3?0 Ì
371 Ì
312 |
31 3I
314 t
315 ]
3?6)
311 1


3?8]
319 |
3801
3811
3a2l
383Ì
384l
3851
386Ì
387 i
388 )
38 9l
390 )
391)
3921
393 Ì
394 Ì
395 )
396t
397 Ì
398 l
399Ì
400Ì
401Ì
402]t
403 )
404 ]
405 )
406ì
4O1 |
408 l
409Ì
410ì
411 l
412 I
413 Ì


244
244
204
204
204
204
204
204
204


59
60
6I
62
63
61
65
66
67 ?18.50


718.50
718 .50
718.50
r18.50
r18.50
?18.50
?18.50
?18.50


718.50
890.95
888 .7 1
a86.22
884 .83
aa2.81


68


20554
205 5s
20556
2A551 818 .99


98 3?.69
98 40. 18
98 44.90
98 49.?3
98 52.74
98 59.09
98 66.05
98 70.31
98 16.22
98 19.50
35 2.95
35 t.r5
35 13,10
35 16.01
7A 2Ð,24
1A 23,25
18 28,60
ta 32-32
18 41.37
18 44.51
18 50.25
18 53.94
18 59. 10
L8 66.94
1A 14.16
18 19.29
18 84 .64
18 87 .6r


5
$


5
5
s
ç
s
$
s
$


P{S
P4S
P4S
P4S
P4S
P4S
P4S
P4S
P4S
P4S
cap
cap


cap
cap
cap
cap
caP
cap
cap
cap
cap
cap


cap
cap
cap
cap
cap
cap
cap
cap
cap
caP
cap
cãp
cap
cap
cap
câp


20559
20560


811 .25
8r3.04
871 .54


20561 A68- 90
24562


s
S Pier côÌum Joints
$ pasted fron Spreâdsheet GEoM.xLs sheet


461 .t1
864,11
861.11
851 .41
855 .3 6
852.86
851. 47


r21.39 20.35 -67.18 $


t2I.39 15.59 -61.1A S


t21.39 10,83 -6?.18 S
121.39 6.07 -61 -18 I
r2r .39 1.31 -61 -18 ç


25 121.39 20.35 -39. 17 S


r21.39 15.59 -39.17 ç
121.39 10.83 -39.r7 5


?2 12\ -39 6.01 -39. 17 Þ


30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30


r2r.39 1.11 -39.L1 5
35 121,19 22.03 -11.26 5
34 127.39 16.85 -r1.26 ç


!21.39 11.67 -lt.26 S


32 t2t.39 6.49 -r1.26 S


121 -19 r .31 -t7 .26 S


{5 121.39 22-A3 1.I9
t21-39 16.85 1.r9
L2t-39 11.6? 7.19
121-39 6.49 1.19
121.39 1.31 7.19


55
54


65


61
t5


30
l0
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
3422
3022


121.39 23.56 29-!5
L2r.39 18.00 29.75
127.39 12.44 29,15
121,39 6.88 29.t5 S


121.39 1.3r 29.L5 I
121.39 23.56 51.94
121.39 18.00 51 .94
727.39 t2.44 51.94
121.39 6.88 57.94 S
121.39 1. 31 5? .9{ I
311.68 20.r9 -61 .19 5
311.68 16.70 -61.19 ç
311.68 13.21 -61-19 S


311.68 9.12 -61.19 S


311.68 6-23 -67.19 I
31 I .68 2A.r9 -39. 18 $


311.68 16.70 -39.18 I
31r.68 13.2L -39.18 I
31ì.68 9.12 -39. l8 I
311,68 6.23 -39.18 S


30215 31r.68 2r.23 -L1,26 ç
30234 311.68 1?.48 -1r.26 S


30233 311.68 13.73 -11.26 F


30232 311.68 9.98 -L1.26 S


30231 311.68 6.23 -11 ,26 ç
30245 311.68 21.23 1.\9
3024q 311.68 a1.48 7.19
30243 311.68 13.73 l.l9
30242 311.68 9.98 1.19 S


30241 31r.68 6-23 1.19 S


30255 311.68 22.AO 29.t5
30254 311.68 18.06 29.15
30253 31r.68 14.r2 29.15
30252 311.68 10.18 29.15
30251 311.68 6.23 29,75
30265 311.68 22.00 51.94
30264 311.68 18.06 31 .94
:0263 311.68 \4.r2 51.94
30262 31I.6A 10.18 57.94
30261 311.68 6,23 51.94
30315 515.09 24.42 -61.19
30314 515.09 16.57 -61,79
30313 515.09 r3-L2 -61.19
30312 515.09 9.68 -61.19
lottl 515.c9 6-23 -61.19
10325 515.09 2A .02 -39.18
30324 515.09 16.5? -39.18
30323 515.09 13.r2 -39. l8
30322 515.09 9.68 -39.18
30321 515.09 6.23 -39. 18
JorJ\ 515.09 20. rl - '.26
l0lj4 5 5.0q b.r9 -11.26j0jrr 5_5.09 1).21 - 1.26
30332 515. 09 9.75 -r1 .26
30331 515.09 6.23 -11.26
30345 515.09 20.31 1.19
30344 515.09 16-19 l.19
30343 515,09 13.21 1.19
30342 515.09 9.75 7.19
30341 515.09 6.23 1.19
30355 515.09 2A.49 29.15
30354 515.09 16.92 29.15
30353 515.09 13.36 29.15
301s2 515.09 9.80 29.t5
30351 515.09 6.23 29.15
30365 515.09 20.49 41.14
30364 515.09 \6-92 41.18
30363 515.09 13.36 11.14
30t62 515.09 9.80 11.18
30361 515.09 6.23 41.14


p2


205







GT STRUDL 30 Output - \\AMGLSFIL01\Jobs\18735 lvest River\6.0 TECHNICAL DELIVE13:42:59 March 28, 2013 Page 5s\BF
500 Year Scour Check


414 ì
415l
416l
411 |
418 t
419 i
420j
42IT
4221
423'
4241
425]l
4261
421 |
42A l
4291
430]
431 l
432 t
433Ì
4341
43s)
4361
431 |
438Ì
439]
4401
447J
442t
443)
444 t
445Ì
4 461
441 |
4 48l,
4491
450 l
451ì
452 |
453Ì
4541
455i
456t
451 |
4581
459]
460ì
461]
462]
463Ì
464t
465)
466ì
461 \
468Ì
4 69t
4 701
471Ì
41 2l
473ì
41 4l
4751
4161
4111
418 l
419t
480ì
481Ì
482t
4831
{84}


851
861
87)
88)
89)
90)
91)
921
93Ì
94)
95]
96ì
911
981
99i


5001
501 )
5O2l
503)
504 Ì
s05 )
50 61
507 ]
5081
509Ì
5101
51


161
17Ì
18)
19)
20Ì


526
521
528
529
530
531
532
533
534


30375
30374
30313
34312
30371
30 415
30414
30413
30412
30411
30425
30424
30423
34422
30421
30435
30434
30433
30432
30431
30445
30444
30443
30442
30441


30454
30453
304 52
30451
30465
30464
30463
304 62
3046r
304r5
34414
30{?3
34412
304rI
30515
30 514
30 513
30512
30511
30525
3 0524
30523
30522
3052r
30535
3053 4


30533
3D532
30531
30545
30544
30543
30542
30541
3 0555
I 0554
3 0553
30 552
30 551
30565
30564
30563
30562
305 61
30575
3057 4
30573
3O512
305r1
s
S Pier Plinlh Joints
I pasted fron Spreådsheet GEotl.XLs Sheet STRUDL-pierPlinth
40201 lÌ1-68 -l-15 -?6-9f S Piêr 2 Ptìnth


P2 Plinth
P2 Plinth
P2 Plinth


5 P2 Plinth
S P2 Plìnth
.S P2 PÌinth
S P2 Plinth


Pier 3 PÌinth
P3 Plinth
P3 PIinth
P3 Plintb


44202 3rr.6A -1.15 -61.19
40203 311.68 -1.15 -39.18
10204 111.68 -l.tr -It.¿h
40205 311.68 -1.15 1.79
40206 311.68 -1.15 29-r5
40241 31L 68 -1. 15 5t . 94
40208 311.68 -1.15 61 .12
{0301 515.09 -1.15 -16-91
40302 515.09 -r,15 -61.19
{0301 515.09 -r.15 -39.18
10301 5t5.09 -t.15 -L;.26
{0305 515.09 -1.15 1.r9
40306 515.09 -1.15 29-15
40t07 515.09 -1.15 41.18
40308 515.09 -1.15 66,11
!0309 515.09 -1.15 75.59
ç
S Pier Footinq JoinÈs


51 5. 09
515. 09
515. 0 9
515.09
515.09
?18.50
718.50
718.50
718. 50
718,50
718 .50
718 ,50
718.50
718 . 50
718.50
?18.50
?18.50
?18.50
118.50
718. 50
?18. 50
718.50
718. 50
r18 .50
7r8.50
718.50
?18.50
718,50
718.50
? 18 .50
Ir8-50
? 18 .50
?18, 50
718 .50
718.50
718. 50
718 . 50
718.50
718.50
? 18 .50
924 .24
924.24
924.20
924.20
924.20
9r0.34
910. 34
910.34
910.34
910.34
900.63
900.63
900.63
900,63
900. 63
888.11
888.71
888.?1
888.71
388.71
878.99
8?8.99
878. 99
878.99
81 8.99
a61 . 11
461 .11
861.11
461 .r1
861 ,11
855.36
855,36
855.36
855.36
855.36


20.49 66.41
16-92 66.41
13.36 66,41
9.80 66.4t
6.23 66.41
19.05 -61.1914.61 -61.19
10.18 -67.19
5.?5 -61,191.31 -61 ,19
19.05 -39.1814.61 -39.18
10.18 -39. r8
5.75 -39.18
1 . 31 -39.1819.24 -11.26
t4.16 -r.1 .26
10.28 -11 .26
5.19 -I1.261.31 -11.26
t9.24 I . t9
14,16 1 .19
10.28 1.19
5.19 7 .19
1.31 1 .I9
79.42 29.75
14 .59 29.15
10.17 29,75
5.14 29.15
1.31 29.15
L9.02 49 -1 3
14.59 49-t3
I0.1? 49-13
5.14 49,13
1.31 49.13
19.02 70.31
14.59 70.3r
10.1? 70.31
5,14 70.31
1. 31 70. 31
11 .92 -68.34
15.00 -68.34
12 .08 -68 . 34
9-t6 -68.3{
6.23 -68.34
Ll .92 -38. 63
15 .00 -38.63
12,08 -38. 63
9.16 -38.63
6.23 -38. 63
18.40 -1?.81
15. 36 -1r .81
12.32 -1?.81
9.27 -17.81
6-23 -17.81
18.40 7.15
15.36 1 .15
12 .32 1 .15
9-21 1 -15
6.23 t.t5
18.23 28.60
15.23 24.64
72.23 28. 60
9.23 28.60
6.23 28.60
18.23 53.94
15,23 53.94
12.23 53.94
9.23 53.94
6.23 53.94
14.23 19.29
15.23 19 -29
12.23 19.29
9.23 79,29
6.23 19-29


S pasr,ed f¡ôn Sprêãdsheet GEOM.XLS Sheet


P3 PÌinth
I P3 Plinth
S P3 Plin¡h
5 P3 PLinth
S P3 Plinth


STRUDL-pierfoot
Pier I Footinq
P1 rootinq
P1 Footinq


50101 121.39 -1.15
5ArA2 r2r.39 -1.15


50106 121.39 -r.15
5010? 121.39 -1.15
501û8 121. 39 -1 , 15


50103 121.39 -1.15
50104 121.39 -r.15 -L7.26
50105 121.39 -1 . 15 1 -r9


-?5 , ?9
-6r. ?8
-39. 1 l


29.15
51 .94
65. 94


Pl roolinq
$ P1 Fôôtinq


S P1 Fooling
S P1 Footing
S P1 Fooling


50201 311.68 -10.99 -?8.2s I Pief, 2 Footing
50202 31L64 -10.99 -61.19 I P2 Eootinq
s0201 311,68 -10,99 -19.18 S P2 Foolinq
50204 311.68 -10.99 -11-26 $ P2 Fôoting
50205 311.68 -10.99 7.19 ç P2 Footing
50206 311.68 -14.99 29.75 S P2 FooLìng
5020? 311.68 -10.99 57.94 $ P2 Footinq
50208 311.68 -10.99 68.40 $ P2 Footing
50301 515.09 -7A.99 -16.11 S Pie¡ 3 Footinq
50302 515.09 -10.99 -67.79 S Þ3 Eooling
50303 515.09 -10.99 -39.18 I P3 FooLing
50304 515.09 -10.99 -11.26 I P3 Eooting
50305 515.09 -10.99 1.19 $ P3 Footinq
50306 515.09 -10.99 29.15 S P3 Footinq
50307 515.09 -r0.99 41.78 I P3 Foolins
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53 51
53 61
537 Ì
538 )
539Ì
5401
5411
5421
543i
544 ì
545t
546)
541 |
548Ì
549)
s50)
551 I
5521
553 l
55¿ I
555)
s5 6l
557 )
558 l
559)
5601
561 )
5621
563i
564 Ì
565Ì
566Ì
56t 


'568Ì
569ì
510 I
571ì
51 21
5? 31
514 |
s?5]
51 6l
511j
578 Ì
579I
5801
581 )
582 I
583)
584l
585)
5861
587 )
588 Ì
509]
5901
591]
592],
s93)
594 I
595 )
5 96I
597 Ì
598 ì
5 991
60ol
601)
6O2l
603)
604 l
605Ì
6061
601 t
608 )
609]
610)
611 ì
612l
613 ]
614 )
615 )
616 Ì
617 )


50308 515.09 -10.99 66.41 $ P3 Fôoting
50309 515.09 -10.99 15.33 S P3 Eootinq
50401 718.50 -1.15 -76.98 I Pier 4 Footinq
50402 ?18.50 -1.15 -67.?9 S P4 Eooting
50403 ?18.50 -1.15 -39.18 S P4 Footinq
50404 718.50 -1.15 -1r.26 I P4 Footing
50405 ?18.50 -1.15 1 -19 S P4 Footing
50406 ?18.50 -1.15 29.15 I P4 Footinq
50407 ?18.50 -1.15 49,13 I P4 Footing
50408 718.50 -1.15 70. 31 S P4 Footing
50409 718.50 -1.15 79.51 5 P4 Eooting
50501 921 .01 3.11 -r4 .3? I Pier 5 Fooring
50502 924 .20 3 -11 -68.34 S P5 Fooiinq
50503 910.34 3.71 -38,63 S P5 Footing
50504 900.63 3-11 -17.81 S P5 Footinq
50505 888.?1 3-11 1.15 ç P5 footinq
5û506 878,99 3-11 28-60 S P5 Fooling
5050? 867.11 3.17 53.94 S P5 Footinq
50508 855.36 3.11 19.29 I P5 Footinq
50509 852 .55 3.11 85. 31 I P5 Footins
s
S Foôting Rigid Link Joints
S pasted fron Sp¡eadsheet GEOM.XLS Sheel STRUDL-rigidlinks
80101 121.39 -3.61
80102 121.39 -3. 61
80103 121.39 -3.61
80104 121.39 -3.6r


-67.?S9PierIBotton
-39.1? S Pl Bot Footing
-11 -26 S P! Bot Footinq
1.I9 S P1 BoL Footing


8010s 121.39 -3.61 29.15 I P1 Bot Footinq
80106 12r.39 -3. 61 51 -94 S P1 Bot 8ooling
80201 311.68 -13.45 -61.19 I Pier 2 Borton - Pile support
80202 311.68 -13.45 -39.18 $ P2 Bot Footing - PiIe support
80203 311.68 -13.45'11.26 $ P2 Bo¡ Footing - Pile suppor!
80204 311.68 -13.45 ?.19 $ P2 Bot Eooting - Pile SuPpo¡t
80205 311.68 -13.q5 29.15 $ P2 Bot Fooling - PlÌe suppoÌt
80206 311.68 -13.45 57.94 S P2 Bot Eooting - PiÌe support
80251 311.68 -8.53 -6?.?9 S Pier 2 ToP
80252 311.68 -8.53 -39.18 S Pz Top Footinq
80253 111.68 -8.53 -11.26 S P2 Top Fôôlìng
80254 311. 68 -8.53 1 ,I9 S P2 Top Eooting
80255
80256
8ó 301
80302


r1.68 -8.53
11.68 -8,53


29.75


15.09 -13.45 -61 -19 $ Pier 3 Bottom
i5.09 -13.45 -39.18 S P3 Bor Fooling


5.09 -8 . 53
5.09 -8.53
5.09 -8 .53
5.09 -8 .53
5.09 -8.53


15.09 -8.53
15.09 -8 .53
r8. 50 -3. 61
18.50 -3. 61
18.50 -3.6r
18-50 -3.61


50 -3.61
50 -3.61


18.50 -3.61


10100 10101
10101 10102
10102 10103
10103 10104
10104 10105


-67.19SPier3Top
-39.18 $ P3 Top Footins
-11.26 I P3 Tôp Fooring
7.19 S P3 Top Footing
29.L5 I P3 ToP Footinq


ç P3 Top rooting
66.41 S P3 Top Fôoting
-6?.r9SPier4BoLtom
-39.18 S P4 Bot Footing
-11.26 5 P4 Bol Footing
7.19 I P4 Bot Footing
29.15 I P4 Bot Footing


I P2 Top Footing
ç P2 Top FÕotlng


s P4 Bot Foolrng
S P4 Bol Footing


80301 515.09 -13.45 -11 -26 $ P3 Bot Footing
5.09 -13.45 1 . 19 $ P3 Bot Eooting
5.09 -Ì3.45 29.15 I P3 Bot Footing
5.09 -13. q5 {?.78 I P3 Bot Footiûg
5.09 -13.45 66.41 ç P3 Bot Foolinq


80304
8 0305
80306
I 0307
80351
80352
80353
803s4
80355
80356
80351
80401
804 02
80403
80404
80405
80406
8040?
8 0501
I 0502


49.?3
70.31


24.2A 1.31 -68.34 S Pie¡ 5 Botton - PiÌe support
10.34 I.31 -38.63 5 P5 Bót Footinq - Pilè Support


80503 900.63 1.31 -Ll.8t S P5 Bot Footing - Pile Support
80504 888.?1 1.31 1 .15 S P5 BoL rooling - Pile support
80505 878,99 1.31 28.60 $ P5 Bot Footing _ Pile support
80506 867.1? 1.31 53.94 S P5 Bot Foolinq - Pile Suppo¡t
80507 855.36 1.31 19.29 $ P5 Bot Footing _ PiÌe Süppo¡t
5


> S Support Joints and Bounda¡y Condi¿ions
> STATUS SUPPORT JOTNTS 80101 TO 80106 80201 TO 80206 80301 TO 80307 -
> 80401 To 80407 80501 To 80507 S PiÌe supports


UNITS KIPS EEET MDIÀNS


Deflne Meders


Superstructure


Span I
GEN 5 MEr{ rD 10101 FROM 10100 INC Ì TO 10101


/----------------- MEMBER TNCTDENCES


MEUBER 
'NCIDENCES


10101
10102
1010 3
10104
1010 5


618) > MEr4 lNC
619] > tû106 10105 10200
620)>çspan2
621) > GEN 9 MEM rD 10201 FROM 10200 rNC L TO 10201


/-..-.-.---.-.-..'.---------- MEMBER TNCTDENCES -----------------/
MEMBER INCIDENCES


10201 10200 10201
10202 10201 10242
r020J 10202 '0203
1020q 10203 10204
t020þ 10204 10205
ro2a6 ì0205 10206
10201 10206 rÐ201
10208 10201 10208
10209 10208 14209


622) > MEr{ INC
623t > 10274 10209 10300
624ì>çspan3
6251 > cEN 9 MEM rD 10301 EROrl i0300 rNC I TO 10301


/.-.-.--.---..-..--..-..-...-.-.-.- MEMBER TNCTDENCES -----------------/


UEMBER INCIDENCES
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10301 1030Ò 1030r.
1030? 10301 1030?
10303 10302 10303
10304 10303 1ô304
10305 103t1 10305
10306 10305 10306
1030? 103t6 1û307
1030a 10307 10308
10309 10308 10309


626ì > Sffi rM
62?t > 10310 103û9 10400
6281>9Spàn4
629) > GÐN 9 Me¡4 ID 10401 FROI{ 10400 rNC 1 TO 10401


/ ----------------- MEI{BER rNcrDËN¡E9 ---'------------'/
MF-üRER INCTENCSS


104 01
L0402
10403
10404
104Q5
10406
1ÒCO7
10108
10409


USWER


106.01
1.0602
10603
10604
106q5
10606


104û0 to{01
10401 10402
10{02 1ri403
10403 10404
10404 10d05
104û5 t{Í{06
10406 X040f
104q7 10408
10408 104Û9


63ûl > üÉg rNc
6311 > 10410 10409 1050ó
63ri>5spa¡s
6,33J > GEE 9 W{ l! 1O5O1 ERõ 1050û lNe 1 TO 10501


/-.-.-----.-.-.---.-.-.--- MEBER rNcrDENcEs -----------------/
INCIMNEES


105û1 10500
10502 IO501
105ú3 10502
10504 105ô3
105û5- XO504
1ó506 ¡0505
x0507 10506
11508 r0sg7
1q509 10508


634t > gEM ¡Ðe
635Ì > 10510 t0509 10600
6361>$spa¡6
637) > cÈN 6 Mtr rD 10601 F¡Or¡ 10600 rììC 1 TO 10601


| --'-"'--'--'---- UEMBÐR INSIDENC¡$ -'--'-----'-'----l


1 0501
10902
10503
1û504
10505
10506
1û50?
10908
10509


INCIDNCES


10600 1ô601
10601 10602
10602 10603
106Õ3 106û4
1û604 10605
1o6os 106{t6


6381 > Uil rNq
63!ì > 10607 10606 10roÔ
6¿0] > ç Superstructurê tó aèãring Rigfid Ltnk
6411 > UEM rNC
642Ì > 10100 lOtO0 7010ù $ 58 To Al Brs
643) > 802ù1 10200 1C2Ar
64At > 8ø242 LO2QO 14202
6451 > 80203 10201 1Ô2A2
646Ì > 8û301 103û0 lÕS1
647ì > 80302 10300 ?0302
6cgi t go:03 ro:ot ?Q302
6491 > gt¿0'1 10400 ?0401
65û) > 804û2 10400 1ú462
6s1Ì > 80403 70401 10402
652.) > åðs01 10500 ?0501
É53t > 80sQ2 1.0500 1o5tt2
654) > 80503 70501 70502
655t > 8û601 10600 ?0601
656Ì > 80602 10600 14602
6571 > 80603 ?0601 1Q602
658t > 10700 10700 ?0?00 $ sB 1o
659Ì > S
65ûl > $ Narthlrou¡d
.6611 >SSp¿DÌ
.662Ì > GEù{ 5 {Eü rA 10151 FRft 10150 rNC 1 TO 10151


/----------------- üEMBER INCIDñCES --------'--.-----/
USUBER


10151
10152
101s3
10r54
10155


66J,Ì > ¡iw rNc
.6ç41 > 10156 10155 10¿50
6651>9spaô2
6ó6Ì > Gsf 9 MEü tD 10?51 FROi¡ 10250 rNC I Tô 1û251


/ ----------------- sËwER ûicrDNcEs --'-. --- - -'.-.'---'.'-'- I
ME¡4BER TNC] DENCES


10251 10i5d 10251
10252 10251 1û252
10?53 t0252 10?53
IÍ254 10253 10254
10255 1025d 102ì5
10256 10255 i025ö
10:s7 1Ò256 10257
10258 1025f 10258
10?59 10259 tß259


667ì > MEU rNe


Pl sB 10 N càp Blg
Pl Sg ro C eáÞ B¡iJ
Þ! N 10 C Bearlng Strut
P2 sB. To N caÞ B¡q
P2 SB To C Cap Brg
P2 N ao C aqari¡g Stlut
I¡ SA To N CaÞ, Brg
P3 sg Ió e Cåp 8rg
P3 N To C S$ring Strul
P4 sts To ñ CåÞ Brq
P4 SA TÞ C Cap Brg
P4 ¡ To c Beêri4q gtrut
P5 sB 1o N Cap Brq
P5 Så To C Çap Bls
P5 { Îq C Beari.ng gtrst
A2 ß¡q


lNCIDENCES


10150 1d15r
10151 10152
rol5t 1¡153
1ô153 rd154
1015{ 10155
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668Ì > 10260 10259 10350
669,>9span3
oroi > esN-g uEM rD 10351 FRotr 10f5o 4¡{c 1 


"0 
10351


/ ----------------- úEBER rNuDeNcEs -------------"--/
ÉEffiR INCIDEÑC¡S


1ó351 10350 10351
Lt352 103s1 10352
10353 10352 10353
10354 1Õ353 10354
103s5 10354 1035s
10356 10355 10356
10357 10356 10357
10358 10f,57 10356
103s9 103s8 10359


67Il > üeM rNC
6721 > 10360 10359 104.50
671) >sspan4
6?4t > GtN 9 ffEM rD 1q451 fRW 1045Q fNC 1 TO 10451


/------'-""-"-- MÉúBER IñÒ1tDtrCES ----.-'-'--------/
üEWËR INCIDENCES


10451 10450 10Á51
ro452 10{51 10152
104s3 rÕ452 10453,
rô454 10453 10454
10455 10454 10455
104s6 10455 1i1456
1045? 10456 10451
10458 10457 10458
10459 10458 10{59


6',751 > UÊd rNe
6?61 > 10460 rO459 10550
677)>9spâtr5
6781 > GEN 9 üEM rD 10551 FROU 10550 rNC ! TO 10551


/----------------- ¡iEMBEB rNcrDÉl.,¡cEs --"-'-'-------'l
þEüBER INCIDMCE5


10551 105s0 10551
10552 10551 1055¡
10553 10552 10553
ro554 10553 10554
10555 10554. 10555
1ò556 10555 105s6
1Û557 10556 10557
105s8 105s? 10s58
10559 1055S 10559


679t > MEM rIe
680ì > 10560 10559 10650
681ì>9sFn6
cezi ' óru- e uEú rD 10651 FRou 10659 rNc 1 ro 10651


/ -----"--- - ---"' MEmER rNcrDEÑc6s'-'----'-'--"¿" /
INCIDENCB


6831 >
684t >
6€5Ì >
6861 >


10651 10650 10651
10652 10651 10652
1odg3 10652 10653
10654 10653 10654
10655 10654 10655
tû656 10655 rû656


UEH INC
10657 10656 10750
$ sup€rsrÉùctu¡ê LÒ BÊariñg Rid:d Llnks
üil rNq
10150 10150 ?0150 I NB To Al Blq
80251 LÕ250 18251
80?52 10?50 70252
80253 10251 10252
80351 10350 70351
80352 10350 ft352
€0f53 70351 10352
8o¡s1 10450 ?0451
80q52 10450 70452
ilod53 70451 1049'80551 10550 10551
80552 10550 70552
80553 ?0551 1¡J552
5065! 10650 70651
8065? 10650 70612
90653 70651 10652
ro75Õ 10150 ?075û S N9 rò


Piêr Cap Beèns


PIER i
GÉN 9 ¡{fr lÐ 20101 FR0M 20101 rN I 1o 201a2 S Piér 1 N Cep


/ --------------'-- MEßER rN¿1ÐENcas ------'----'----' /
üEMBER INSIDENCES


68?l
166B)


689.Ì
890Ì
691ì
.692t
693Ì
694 l
69r\
6e6 l
69'1 I
69AÌ
q99Ì
700t
7011
1 92l
703 Ì
1041
? o5.l
1O6t
101t
708.)
7O9t
? rd)


P1 NB ?o c Cap Bú
Pl NB to S Cap Brq
al c to a És.iq gtltt
P2 NB 10 C eap Bag
PZ NB Tô S Cãp arg
Þ2 C 1ô S Beâring Strut
P3 NB To C çâÞ &g
P3 NB AÒ S &p Brg
ÞJ C To s Beãling Stxùt
P4 sB 1o c Câp B¡q
P4 NB 1o q caP B¡g
Pd C T€ S &arlng SÈ.üt
P5 NB 1o C CaÞ Blg
P5 NS Tô S CaP Blg
P5 C To S Beêring Stfut
A2 Brq


,0101
zçaa2
2¡103
2û104
20105
20106
2010?
20108
20109


20101 20IO2
zotez ?q1q3
2|JLA3 20104
2O104 20105
20105 20106
20106 20Iö1
2AL67 2010å
2010€ 20109
2û109 ,0110


7111 > GÊN 4 6M ID 20Ì11 FRqU 20111 lSC I TO 20112 9 gier 1 C Cåp


t-'---.-.-.-.--.-.-^--- MEMBER lNclmrcES ------'--"--:---/
ItrCIDtsNCES
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2û111 20111 2A7t2
?tTl2 20112 20113
20113 20113 20114
2û114 Zû7L4 2ù115


712t > MEU rNC
?13) > 20115 201i5 20151 $ Pier 1 C eap
714) > CSI¡ 3 uEü It 2015¡ EÀOl{ 20151 INS I To 20152 $ Pie¡ 1 c Cap


/ ----------' -- ---- HEUB$ TNcIDENCES ------------- ---- /
UÉI,IBôR INCIDENCEA


20151 ¿0151 20ß2
20152 20152 20153
20153 .20153 20!54.


?15¡ > çEN 9 ütr ID 20155 FRQU 20155 INe 1 Tû 20156 S Fie¡ 1 S &p
/--'---.----------- SEÆER rNc¡ûÐNCEs ---------------*-l


MUBER


2015s
201s6
?o15?
20158
20159
201€ó
20x6t
20t52
eoL63


INCIDE¡¡CES


20155 20156
2ø156 201s7
20a51 :Õ154
2015& 2ô15S
20159 20160.
¿0160 20r6t
2i)t61 2s167
20L62 2t163
2Ò163 .20164


?16) > S Eêaltlg 1ó eåp Rlqid li¡k.
71'lr. > uEr, lNC
718|. > 10201 20105 70rO1 I P1 5a N B¡q To ù eåÞ
fLgl .> 1O2OZ 20114 1020? I Pl SB c Brg To.C câp
12O¡ > 10251 20152 1ç25L $ P1 NB c Êrq To c. qâp
727] > 11i252:2a160 10252 I Pl NB S Erq lo S Câp
7221 > 9.


723ì>$PTER2
724j > êEN 9 Wl{ IÐ 202û1 FmS 20201 lNe t TO ?0211? $ Pier 2 N eap


/----------------- üNBSR rNcrqaNceg


20201 2020L 20202
2A2A2 2A202 20203
20203. 20203 202ß4
2020a 20204 20205
20205 2t205 202Í6
20206 2t2i6 2ø2ú
2o2:oi 2ott1 zo.2a\
20¿0a 202Ò6 2o2os
20"09 2!Ja2O9 30210


725Ì > 6EN 4 mu ID 20211 lRd 2ô211 INc 1 To 20212 S Pier 2 c èap


/---"'--""'-"' llElrsER INCLDENCE5 ----*-----------/
UEMBER INCIæNCIS


20¡11
20272
?o2L3
2t274


?26} > UEil INC
121, > 24215 2o2r5 2ó251 I Pjêr ? ç qap
l2al > GEN 3 MES IO 2025f FRü 20251 INe L TO 2û252 I Pier 2 C Câp


2a2i,t 2421a
2ú2L2 24213
20t13 2A214
20214 2021t


INCIDENCES


IN]ÞENEES


/ -----------'---'- EtrBER INCIDÌNCES ----------------- /


Ì'EUEER' IrclDENçES'


7291 > GEll 9 ilw 1Þ 20255 RRoü ?0255 INC 1 
"O 


20256 S Pièr 2 g Cap


I -------'-------'- müBEÂ. lNClûÉñCES -------"---------/
I{EMBER INC1DBNCES


2Ð255 202ss 2{256
20256 2\256 20251
2A251 :20251 2Ð25a
20258 ¿0258 20259
20259 20259 20260
2026ó 2026ù 2A261
2D2e1 20261 2ø267
20262 2ø262 2A26i
2A261 2Ò263 2il26s


2i2st 2û251 2ø252
2n252 2A252 20253
20253 20233 20254


730Ì > I Beartnq Tq câÞ Rigid Li¡ks
?31} > MEM IilC
7321 > ?010t 20205 /0.10t $ p2 5B N Brg b N cap
733' > fO302 2Ð,2!4 1O3A2 ç P2 sB ç Btq 1o ç cab
?341 > ?0J51 202\2 10351 S P2 {B C Arg þ C Cap
?351 > ?0352 2ö26t 1ú352 ç P2 l!È S Brg To.s cab
7:6) > $
737Ì>9PrËR3
?381 > GÉN 9 üEM ID 20101 FRüt 20f,01 INe I S 20302 $ Pìer f,. N CaÞ


/---'---'--'----'--'--'--'------ MEMBER rNcrDENcEs -----------------/


2ô301 ?0301 tOaO2
.2tm2 203þ2 20313
2t103 20303 2i3o4
2oao4 2ó304 ,03ôs
29305 2û30s 20306
20306 2ú3A6 ZOnl
à0307 2O3O1 20308
20304 2É04 2$309
.2A305 203t9 20310


7391 > GEN 4 g¡S ID 20f11 FRôü 20311 fllc I ÍÕ 20312 3 Þjer 3 e Câp
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30 OuÈput - \\AMGLSEILOl\,fobs\1873,5 West River\6.0 TECHNICAL DELIvl3:'42"59 vtaxc]¡. 28,, 20L3 Paqe 10s\BB
scour Check


I ----- -'------- --- MEWR rrcrÐENCA5 ----------"- --- I
üETIBÉR INCI DCWS


203aa 20311 203L2
20312 2ô3!2 20313
2031.3. 20313 2û31{
20314 203X4 20315


?401 > MËú Ìñe
74.11 > 2û315 20315 20351 $ rPiér 3 s Cap
7421 > æN 3 ¡{€M lD 20351 triô¡1 203t1 INC f, rO 2O352 5 sler 3 C Cåp


I ----------------- UffiER rlrCrDENffS


&ËüBER INEIDEÑCCS


2035a 203s1 20352
20352 20352 20353
20353 203s3 ?0354


?431 > GEN 11 üEU ID 20355 tR@ 20355 Iñe I TO 2O356 5 Pter 3 S CaP


/-.-.-.--.-.---.-.------- HEff8ER TNCTDENCES -----------------l
üEMBER IùCIMNCES


20355 20355 26356
20356 20356 20357
20357 2A3t1 20358
2035€ 20358 20359
20359 2û359 20350
20360 2A360 103ç1
20361 2î36\ 2û362
2û3ò2. 2Q362 20363
20363 20363 20364
2A364 2A3ç4 20365
2A365 2636s 20166


1441
74st
146t
1411
1481
l49t
?50¡
7511
15t)


/---.--.--.-.-------.-- wNBER rNcrDENcEs -----------------/


S aearl¡q ao cãp Rigid linls
MEM INC]
?0401 2t305 ?0401 S P3 SB N B¡g 1? N CaÞ
10402 2ó314 70402 ,9 P3 sB c Brg Tô c cap
?0451 20352 ?0{51 S Ê3 NB c B.E Td C cêp
fO{52 203.6O 70452 9 P3 NB S Brg to S Cap
I
9 PIER 4
GÊN !,'ÆH 1Ð 20401 môt{ 20401, INc L TO 204Ð2 $ Pier 4 N eap


ÚEbBM


20401
28442
20{ô3
2t4ÐA
20445
20406
2õ401
2ú408
26ÃO9


IICXQ¿NCE€


20a01 20402
2A402 20403
20403 2q404.
20!04 2Õ405.
20405 20406
20406 204ôi
2ô401 20409
20408 


'0q09t0so9 204x0


?5.ãl > GEN d Mru ID ?.0411 m0ü 20411 lNc I TO ?041, I Pter 4 e Çap


/-------'--=------ MÉM6ÈR lñe¡DÈNCES ---------------"1
TNdDE{Gs


TNÒTbEÑCES


¿0411 20411 24472
2C4r2 20412 ¿ú413
20ü13 2û413 20414
204A4 294Lâ, 20¡15


l54l > m¡t rrc
7551 > 20415 ¿ó415 20d51 S Pier 4. t Cap
756f > 6eñ 3 ilEU ID 28451 ¡¡Oì{ 20451 INc 1 m 20452 $ Pier 4 c Cap


/---------------- ì4EüBER INctÞ!rcE$ -----------'--'-' /
UE¡{AER ilCIæNæS


20451 2ø451 20452
2Q452 20452 2û453
20453 2Õè53. 20454


?5?f > GEN 13 MËü lD 20455 Rd 20455 INc 1 TO 20456 5 Pier 4 S cap


/ ------¿ -'---- -'- üE¡íBËR IñCIætrcâS ------'-----'--'- /


20455 20455 204s6
79456 20456 20â51
20451 ZÕ4â1 20458
20458 20459 2û45t
2045s 2a459 '2:0461


20460 20¿60 ,2Õ46L
20467 2û461 20462
ñ462 2s462 '2.Ô¿ it3
204ö3 2ú463 2Q164
,fra64 2046{ 20465
'29465 294Á5 ,Ò166
2046.6 20466 20467
20467 2e461 2046q


758) > {& rñC
?59, > 70501 2û405 t0.501 5 P4 €B N Btg To N Cap
?6oi > 10502 2û414 70s02 I p4 sB c È¡g To c ca¡)
761Ì > ?0551 21452 ?û551 S P! NB c 8.9 Tô C CåÞ
162t > 1ç952 28462 10552 S P4 NB S Brg TO 5 Cap
7631 > ç
?6dl>çPIER5
?65Ì > g¡N I $Aü ID 20501 ER@ 20501 rNC 1 re 20902 ç Ple¡ 5N CãÞ


/ ----'--- ------ --- UEffBE& rNeIÐENCeg ----------- ------ /
MË$ER IECIDEÑCES


20 s0L 20m1 205A2


211







GT STRUDI, 30 Óutput - \\AMGLSFIL01\Jobs\18735 West River\6.0 TECHNICAL DELIvl3:42:59 March 28, 20L3 Page 11s\BR
500 Yêar Scour Check


166l > IEN 4 üEú ID 20511 FrcU 2Ù¡11 rñC I TO.2O512 $. pi6r 5 C Cap


/---.--.-.-.-.-.-.-.--.---- ÆBER TNCTDmCES ----------- ------t
üEmm rNcrD8sæs


20\ø2
zQ50l
26\O4
zû5i)5
20506
20801
2Ò50A
20509


20502 20503
20503 20504
?o5q4 20505
?0505 205Õ6
205û6 2û5û1
20507 2Ò50a
2d5ûå 20509
30509 20510


20511
2051"
20513
2051,1


7671 > MEM rdc
7ç8t > ¿0515 ?0515 20551 $ Pler 3 C cãp
769) > õÈñ 3 UEM rÐ 2ô551 FW 


'ù551 
rre r TO 20552 I Þi€r 5 C Cap


/ ------- "--------- MÉüUR. INCIæNcEs ----!-------'----l


20511 20512
20512 20513
20513 20514
2ó514 20515


INCIDETICES


2ó551 20551
205ü2 2t552
20553 20å53


77O| > GEN 13 t{OM rD 20535 FRüt 2055! INc 1 AO 2.0556 I Plê¡ 5 S eap


l--"------------- ùIUBER INCIDENoEA -----'-----------/
UEÈBER INCIærcE5


20s55 20555
20556 20556
i055? 20551
20558 .1055€
20559 20559
â0560 20560
2{is61 ,0561
2ß562 20562
20563 20563
/a564 ¿056{
20565 20565
20569 20566
2056? 21567


771I > üEM INç
1-t2t > 1d601 2¡505 10601 $ 95 SB N Erq To N Cap
?731 > ?O60t ?0514 ?0602 S P5 SB C Bng To c c4
7?4Ì > 70651 2q55? 10691 $ P5 NB C Brs To c sap
7751 > 7065? 20562 10652 ç P5 xB s Bxq To s Cãp
f16l > s
?7ll >9Pier&luúns
778Ì > I
?791,çÞierlColunbs
?801 > GEN d MEs ID 3û111 ÊM 30111 TNe 1 10 3û112


20552
¿û553
2û554


2¡556
20551
20558
?0¡59
2!s60
20561
2ø562
20561
20564
aò565
,¡5.66
2n56?
2ûS68


/ ----------------- MESBER 1rerDðñeÊS -.---------------- |
M&BAR INCIDEÑqES


30x11 30111 30112
3.OrI2 30112 30113
30t13 30113 3û114
30114 30114 f0f15


781I > REPEAT 5 TIMES ID INC IO EROM INC ]O TO INC IO


/ ----------------- üEllBER INCIDE¡}cffi --- ---' ------- --' f
{BüÊER IrcIDßCE5


3t161 30161 30L62
3t1162 30162 3016-3
3{i163 3ó163 30164
3016¿ 30t64 fÐ165


9 Pte¡ I Colun To eãp Risid tinks
UEM IÑ'
3Q115 3û115 ?0103
30125 3012¡ 20107
30135.30135 20113
30145 3¡145 .20152
3015s 30155 ?0137
30165 30165 20162
s
S Pier 2 CoÌ@s
cÌN { üEM rD 3A211 FRd 3Ó211 rUC 7 rô 302a)


/ --------'-------- UA}(EER fNCIENCES -----------------/


trmER ncrDttrËs


Pl Cl TO çêp
Pl a? To. cap
Pl ci 1ô eãp
Pl C4 T9 qap
Pl C5 1o Cap
P1 C6 TÓ CaB


1e2t
?a3]
?841
785i
?86i
78f )
?88,
709I
7901
7911
1 921


30121
3ô122
391?3
?a!2q


30131
30132
301 33
3013{


30141
30142
3q143
301{4


3t1 51
3tr52
30153
30154


302i1
3021?


30121 30122
34L22 30121
1A123 30124
30119 30125


30131 30132
30132 34133
3û133 3ô114
3013{ 30r3s


30141 3ó1!?
3At4Z 30143
30143 30144
301d4 30145


30151 3015?
¡0152 3ô1s3
3Q153 3û154
30154 30155


30211 302t2
3ø2L2 30213


212







GT STRUDL 30 Output - \\AMcLsFItol\Jobs\18735 V{est Rivêr\6.0 TECHNICAL DELIV13r42:59 March 28, 2013 Page 12s\BF
500 Year Scour Check


30?13
302r4


¡EUÊã{


30321
JA12?
303?¡
2o324


30331
io332
fû333
3033ì


303¿1
30342
30343
3ó3{¡


30351
30352
30353
30354


30361
30362
50363
30364


303?r
3A312
303?l
ifJ3?4


uEuagR


30421
30422'


30213 30214
30214 3û215


I 7931 > AEml 5ÎIUES rD rNC lQ F8tr rNC 10 T0 rNC 10


/ --.--------------' ¡lEuBËR IñCIDENCES ----------------- /
wmËR


344a
30222
3ô22s
3.t224


30231
30232
30233
3023¡


3O.24r
3ù242
10241
30244


I PièÈ 2 Colunn 1o ce Bisid li¡F5
MEU INC
?0?15 30215 åÕ2o3
10225 n0225 20201
3Ð235 302a5 ZÃ2L3
3u245 3ú245 20252
30255 3l)255 gO?57


30265 30.265 2Q262
$
I Plêa 3. CÕ1úñû6
6rN 4 uEU rD 30311 ÍROl{ 30111 rNe 1 Tô 30J12


/----------------- MEüÈER INCID${eÈS -'-'---------'-'-il
üE-üBER IN TDENÙES


30311 30311 30312
30312 3iúa2 30313
30313 30313 3031{
30314 30314 30315


8051 > R¿Þ6Ar 6 1rúßS rD rNC tO îROU l¡ß 10 TÕ r$C 10


t-'-'-'----'----'--'--'.'------ MftEER INCTDENCES -----------------l


INCIDENCES


3.A222
31J223
30224
3ø225


30232
30233
30234
30235


3t242
!02:À3
30244
30245


3Í252
?925j
1t294
302s5


3d262
3ù263
30264
1ôå65


302a 1
30212
3024 3
1A244


f0251
3ø252
30253
30t54


30261
3A262
3û2 63
10264


fo251
34252
30r53
30254


ñ26r
30262
30263
30?64


39221
3ó222
30223
3022q


30231
10232


:ór3a


lNCIDE$CAS


30321 30322
30322 34323
30323 30344
30324 3$325


30ã31 30332
30332 30333
3S333 30334
30334 30335


3ð341 ?4342
3A342 !0343
30341 3034¿
30344 30å¿5


3.O3r1 3035t
3ó3s2 3ó353
30353 30354
30354 30355


3.0361 3.03ú?
3û3.62 30363
3ù363 3ôf,64
30364 30365


30371 3û372
3$312 30313
303?3 3037{
s;ozlq 3i375


INCIOE}¡CEE


3û411 3tl4f2
3Ð4a2 30113
30413 30414
30¡14 30415


INETDENCES


30421 30.422
3A422 30423


19A'
795 


'79Èt
?9?l
7981
?99ì
t00ì
8011
iì02 I
8031
8041


P2 el ?o cåp
e2 ç2 Tó eap
?2 c3 to Câp
P2 C4 To Câp
P2 e5 To Cap
P2 c6 fo cap


g!51 > $ Pièr J eðIu@ To qap Rtgid Litks
a0t) > usM Ne
€o8t > !0315 3Õ315 20303 S P3 c1 To Sêp
8o9.t > 301¿5 30125 2030? S P3 c? T! Câp
€l0l > 30335 30335 20313$ P3 c3 1o caÞ
6111 > 30345 3¡345 20352 I P3 c4 To cap
al2t > 30355 3q3Þ5 2035? $ Þ3 c9 To caP
€13:1 > 30365 30365 20361 I P3 c6 Io câp
8l4l > 303?5 303?5 20364 $ P3 c7 To Câp
èrs¡ > I
8161>tPier4Colu@s
81?I > GEþ 4 ÆM rD 3¡{11 FRCfi 10411 IñC I 10 30412


UEMBER


30411
31t472
30413
30414


B1aÌ > mÞEÂT 6 T1UES rq iliC 10 rRtü rNC 10 rc r{C 10


t----------------- UEMtrR ntcrDENeEs -----------------l


213







GT STRUDL 30 Output - \\Allcl,srlt0l\Jobs\18?35 West River\6.0 TECHNICAL DELIV13:42:59 Mar.ch 28, 2013 Page 13s\BF
500 Yêâr Scour Check


30423 30423 3ø424
30424 30424 30425


30431
30432
30{33
30434


30{41
1Õ,4 42
10{43
30444


30¿31 30d¡2
3q132 30433
3û433ì 30434
30434 30435


30441 30441
3044, 3ôÁ43
3B{{3 30444
30{t4 30{45


30{51 30451 30452
30452 3t452 304s3
30453 30{53 30d54
30{54 30{54 3045s


30461 30461 30462
30{6? 3qè62 3.0463
3¡¿63 3t463 30464
30464 3õ46{ 30465


30471 304?1 3A412
)û412 30412 304ìJ
3Õ473 30473 30474,
30444 30474 304?5


$ Pjer { &1ümn TÒ Cåp Rigid Lihbs.
UEM IilC
30415 3û415 20403 $ P4 Cl To qãp
30425 3ûq25 2040? g P4 e2 


"r 
CàF


30415 3ú135 20413 S. P4 C3 1o C4
30445 1445 20452 S P4 e4 To cap
30455 3û{55 ¿045? I PE c5 Tô eap
3O465 30465 20462 è P1 C6 ?o eåp
30475 30475 20466 P4 c7 1ô Cap
s
I Piet 5 coìws
G& 4 UEU rO 30511 EROM 30511 rNC I rO 30512


t----------------- MeùmR ûrcftEilfas -----------------/
INCIæNCEg


30511 3051:
30s12 3û513
f0513 30514
3!511 305X5


g31i > REPEÀ? 6 irUES rú r$e 10 FRü fNC 10 m rNC 10.


/'.'---'--'-------------- EMER TNCIDENCES -----------------t


819.ì
8¿0Ì
8?1]
8221
ß23¡
a24l
825ì
826ì
827 |
,gz8t
8291
g3ol


!IEMBER


30511
3Q512
30513
30Ë1 !


305?2
30523
30å2{
30525


f,os32
30533
30534
305f3


305.42
3û5 43
3054{
30545


30s52
30553
30354
30555


30562
30563
30564
30565


30551
30552
3055:
30554


30561
30s62
30563
3û564


gEt{Bt¡L


305r1
3A522
30523
atis24


30531
30532
3ùs33
30534


30541
30s42
30543
3.ús¿4


3Q551
30s52
30553
305.54


fs561
3û5 62
3ds63
30564


P5 Cl 1ô câp
P5 c? To cêp
PS C3 Ío Cap
P5 C4 To cåp
P5 e5 To cap
P5 c6 To cæ
P5 e7 To cap


832 l
€33t
634|
e35.1
t3 6ì
€3? I
g3s.l
s3!] )
8¡0Ì
&41 Ì
842t
s¡31
B¿4}
a45t
846ì


INClDE{CES


3û531
10522
3û523
1o-5i 4


3{531
3i532
30533
3û534


3û54 1
70542
3ô543
3054 ô


30571 30571 30572
3A572 3A512 30513
305?3 30573 3q57'
30574 30574 30575


S Fler 5 CoBn To cap Riqid Irinks
utü fNe
30515 30515 20503
30a25 30525 20507
30535 30535 20513
3û5¡5 30545 20552
30555 30555 ?0551
30565 3056s 20562
30575 t05?5 ?0566
ç
I Pie¡ Plinth Uedeìrs
s
$ Pier 2
ç Bean Seûùer
6ES 7 Ue¡f rD 402û1 FROü 40¿01 rNc 1 Tò 4O?O2


/ - -- ------¿-¿----- UEWER r¡ctDsNcEs ----=-------,---- I
üEMASR lNCrm$óeS


40201 402ú1 Aú2A2
41J202 40212 qOZAs
4ø293 4.0203 40?04
40204 4020{ 4Õ205
4A205 {0205 4A2e.6
4t206 4û286 4Õ201
40201 4ô2t7. ¿0208


> S coìeÈ MeùÞrs
> 6Eü INC
> ¡0211 80251 4ó202 I P2 Cl PÌinth - B1l2
> qs2a2 AO2ß2 3û211 ç P2 Cl Plinth - T1l2
> 40227 80252 {di03.$ pi ct þriith - B1/2
> óiß222 4ß2t3 30221 ç Þ2 C2 Pltôth - T112
> 40231 80253 40204 S. P2 C3 Plinth - B1/2


441 I
84lS ]
849]
I 591
851 I
852 1


953:l


214







GT STRUDL 30 output
500 Year scour Check


\\AMGLSFIL01\,Jobs\18735 !Íest River\6.0 TECHNICAI, DELIV13:42:59 March 28' 2013 Paqe 14s\BF


€.54 t
455)
85iì
857 I
858t
859t
860Ì
861 I
å62 Ì
I 631
sii4l


40232 4420d 3Q:231
40241 8û254 4û205
4t242 402A5 30247
{0251 åO¿s5 4O2O¡
40252 44246 3É251
432.61 80256 4020?
4A262 48201 3A2Èr


P2 ca ilinth - T1/2
P2 c4 Plinth - 91,12
P2 C{ Pliñth - T1l2
Þ2 C5 Fltnth - Bl/2
P2 C5 Plifth - T1l2
Þ2 C6 Plinth - B1l2
P2 c6 Pl.inth - T1l2


P3 cl Plinth - BU2
F3 C1 Piinth - t1l2
P3 C2 Pttnth - B1/2
p3 e2 prüth - T1y'2
Pf, C3 Pfinth - 31-/2
?3 C3 Pliñth - T1/?
gf, cÁ Plinth - B1l2
P3 c4 Plinth - f1/2
P3 c5 Pìinth - B1/2
P3 cs Þlínth - T1l2
P3 c6 Pìi4tÞ - B1l2
?3 C6 Plinth - T1l,
F3øPlinth-B1/2
P3 cf Pltñlh - U/e


$
$ Piêr l
I Bge u*êr
ôN I üEH rD Á0301 ÉROM .40301 rNC L tO CO?02


/---------*------ üESER rtrcræ¡ìC¡S ---------------/
MEWER INC]DENSS


40301 40301 403û2
403û2 40fO2 4t303
403t3 40303 403Q4
40304 403û4 4030s
¿0305 40305 40306
cq3o6 4¡3q6 !030?
a0307 403p7 40308
ó0308 403Ù8 403.0!


> $ cgl@ Meßbers
> üEi{ lNc


8651
6 661
a6ll
a6a ì
869 l
87ûÌ
8t1I
8721
8? 3ì
9?4 I
91 5l
al 6¡
8:71 I
B?81
819 l
.!8Sl
sg1ì
6B2J
aBSl
s84l
a85ì
€86¡


> 40311 go3:51 40302
> 4q312 44302 30111
> 40321 t0352 40303
> 40322 40303 30321
> 4033X 80353 40304
> d0332 do3¡4 30331
> 40341 80354 40305
> 40342 40:05 30341
> 4û35¡ 80355 403ó,6
> 40.352 ¿0306 30351
> 40361 80356 40307
> 40362 !tÌ30? 30361
> 403?1 8û357 40304
> 40312 40308 303t1
>9
> I Piêr Fooli¡g úeùers
>s
>çPie!l
> $ Bêam üêdet
> @N ? MEM rD 50101 FRO$ 50101 rNC I TO 5010?


/ ----------'------ gssBER xXcIÐE{eBS ""---'------'--/
UEUBER INCIDSNCSS


8gfÌ>Scollmue{bers.Bð8I > MEM INC
889.Ì > 50111 80IO1 5010? 9 P1 C1 ¡oo!'ing - 8L./2
.990t > 50112 50102 301ti $ s1 ci Footitrg - r1./2
å91) > 50Ti1 80102 50103 I P1 C2 ¡'õoting - B1l2
892t > 5aL22 50103 30121 9 P1 c2 rqotltrg - T1l?
8931 > 50131 80103 501Ô{ â Pl C3 Ðootirq'Bt/2
Ù941 > 5ó13, 5Ô104 30111 $ n C3 rooriûg - 1112
8951 > 50141 80104 50105 $ Pl c4 Fool iog 'Bl/2
896i > 50142 50105 l0ì41 S Pr c4 Footinq - Tll2
€i?, >.50151 801ô5 5Ó1Ò6 S Pl e5 rooting - B1l2
894) > 50rs2 501û6 30151 S P1 c5 Eoge:ng - 1112
899i > 50161 801Û6 50107 g P1 C6 Ëæling - ts1./2
9¡ûl > 5016i 5010? .30161 .t PX e6 Pootinq - 11/¿
901l > $
902Ì>$Plêr2
903, > ç åeeMder
so¿i > GgN 7 ùEll rD 502or EBot4 502t01 lNc I To 5o2o2


/ ---------"---'-- MEMB& lldNNeEs, --'-----------'-- /
UEUAER INCTDE{CES


905Ì
90 6Ì
90?)
egsl
9i9)
91QÌ
911 Ì
9t2I
913 


'914 )
915)
9161
9ût
918)
9191
92Ol
927t
922\


s0101
50102
50103
5û104
50105
50106
50107


50301
5ì0302
5o3ò3
sb304
503.05
503Q6
5ô3é7


t0101 50102
50102 50103
50103 501û4
50104 s01Q5
50105 50106
501t6 50rú7
5it1û7 s0108


50301 503.02
5030? 50303
50303 so3Ò4
.50a04 .50305
so305 50306
50306 50307
50307 503û8


50201 5!201
50202 54202
5{203 50203
5ô204 3û204
5û205 50205
59206 50?0i;
sMû1 5020f


51202
50203
5ù204
50285
50?06
5t2ô7
50208


P2 Cl Fôorinq - B1/2
P2 c1 footiaq - ?112
P2 e2 FÕdridq - A1/å
P2 Ç2 îaÕr14q - ÎI/2
P2 c3 Footing - B1l2
P2 C3 hoting - T1l2
P2 C4 Footinq - B1/2
P2 C4 tútiûq - l1/2
P2 c5 Foôtinq - Bll2
PZ C9 FÒolinq - T1l2
PZ c6 Eooting - B1l2
P2 C6 Feting - T1lr2


$, Colr& l4eúers
úÈM rñC
50211 At20l 58202
50212 502t? 80251
5A221 Aó2r2 502&3
5Q?:2 50203 AO252
50231 80203 502û4
5ó23' 502ô{ 8ô253
502{1 90204 5020s
5A242 50205 A0254
5ó2sr ri0205 so2o6
5.s252 5ù2ß6 40255
50261 802û6 50:Û7
50262 5020? 80256
s
I Pier 3


#N.A UEM lD 50301 FRN 50301 XNC I T0 50102


/----------------- üEUBER rñCtÐÊÍ¿Es --------------'--l
HEüBEB ]NCIDENC'5


215
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923l' >
9241 >
925t >


50308 50308 50309


S Colunn l4enbels
MEM INC


9261
921 |
92Al
9291
930¡
931Ì
932'i
933)
934 l
935Ì
936ì
931 |
938 )
939Ì
940Ì
9411
942)


503rr 80301 50302
50312 50302 80351
50321 80302 50303
50322 50303 80352
50331 80303 50304
50332 50304 80353
50341 80304 5030s
50342 50305 80354
50351 80305 50306
50352 50306 80355
50361 80306 50307
50362 50107 80356
50371 80307 50308
50372 50308 80357
s
$ Pier 4


GEN 8 MEM ID 50401


ç CôÌmn Meùe.s
UEM INC
50411 80401 50402
50412 50402 30411
50421 80402 50403
50422 5Q403 30421
50431 80403 50404
50132 5ô401 30431
5044] 80404 50405
50442 50405 30441
50{51 80405 50406
50452 50406 30451
50461 80406 50407
50462 5040r 30461
504?1 8040? 50408
50472 50408 30411


P3 C1 Footlng - B1l2
P3 Cl Footing - T1l2
P3 e2 FaôLiñq - BI/2
P3 C2 Footing - TIl2
P3 C3 Footing - B1l2
P3 c3 Foolinq - T1l2
P3 C4 Eooting - B1l2
P3 C4 Footing - TLl2
P3 C5 Ëooting - BIl2
Pl c5 Eooting - T1l2
P3 C6 Footing - Bt/2
P3 c6 Footinq - T1l2
P3 C? FooLing - B1l2
Pl C7 Footìnq - T1l2


rRoM 50401 rNC 1 TO 50402


P4 cl Eooting - B1l2
P4 Cl Foôti.g - T1l2
P4 c2 Footing - B1l2
P  C2 îooting - 1I/2
P4 c3 Foolinq - B1l2
P4 C3 Foôting - T1l2
P4 C4 Eooting - B1l2
P4 C4 Eooling - T1l2
P4 c5 Footing - B1l2
P4 C5 lbotinq - T1/2
P4 C6 Footinq - B1l2
P4 C6 Footìng - T1/2
P4 C? Eooting - B1l2
P4 Cl Footinq - T1l2


gRoM 50501 rNC t ro 50502


/.-.----------------- MEUBER TNCTDENCES -----------------l
MEMBER INC]DENCES


50401 50401 50402
50402 50402 50403
50403 50403 50404
50404 50404 50405
50405 50405 50406
50406 50406 5040?
5040? 50401 50408
50408 50408 50409


943]
9441
945 l
946t
941 t


948]
949i
950ì
951i
9521
953,
954 )
955]
9561
95? ì
958 )
9 591
9601
961 Ì
962 |


$
S Pier 5


GEN 8 ¡lEM ID 50501


/'-------..------.--..-...-- UEMBER TNCTDENCES -----------------/
MEMBER INCIDENCES


50501 50501 50502
50502 50502 50503
50503 50503 50504
50504 50504 50505
50505 50505 50506
50506 50506 50507
5050r s0s07 50508
50508 50508 50509


963 )
9641
965]
966)
961 |
968 )
9691
970 )
9711
912 ]
973 ì
97 4l
915 |
916 |
911j
978 )
919 |
980 )
981Ì
942 |
983)
984 Ì
985 Ì
9861
987 Ì
988]
989Ì
990t
991 )
992 |
993 )
994 i
995)
996)
991 l
998ì
999t


10001
1001)
1002t
1003 Ì
1004 i
1005]
1006Ì
100? Ì
1008 ]
10 091
1010 Ì
1011 Ì
1012 ì
1013l


S colwn Meùers
üEM INC
50511 80501 50502 5 P5 C1 Footinq - B1/2
50512 50502 30511 S P5 c1 Foolinq - r1l2
50521 80502 50503 S P5 c2 Footing - B1/2
50522 50503 30521 S P5 c2 roatiîg - 11/2
50531 80503 50504 S P5 C3 Fooling - E1l2
50532 50504 30531 S P5 c3 Footinq - r1l2
50541 80504 50505 S P5 C4 Fooling - Bl/2
50542 50505 30541 I P5 C4 Footing - T1/2
50551 80505 50506 S P5 c5 Footing - 81,/2
50552 50506 30551 S P5 c5 Footing - 11/2
50561 80506 50507 5 P5 c6 Footins - B1l2
50562 5050? )0561 s P5 C6 Footing - TI/2
50511 80507 50508 ç P5 c7 Footinq - Btl2
50512 50508 30511 S P5 C7 Footinq - T1l2


Supers!¡uctu¡e


DeF GRP 'SBSUPSI| NEil 10101 TO 10106 I sB Spân
DEF GqP 'SBSUPSz' l{E¡i 10201 TO 10210 5 sB Spdn
DEE GRP 'SBSUP53| UEM 10301 TO 10310 S SB Spân
DEF GRP 'SBSUPS4' l{EM Ì0401 TO 10410 S SB Spãn
DEF GRP 'SBSUPs5r üEl{ 10501 TO 10510 S SB Spân
DEE GRP 'SBSUPS6t l¡El4 10601 To 1060r S SB Span
5


DEF GRP 'NBSUPS1' MEM 10151 O I0156
DEE GRP INBSOPS2' MEü 10251 1O 1026Ð
DEF GRP 'NBSUPS3I MEü 10351 TO 10360
DEF GRP 'NBSUPS{' UE¡I 10451 TO 10460
DEE GRP INBSUPSsI MEÙ 10551 TO 10560
DEF GRP 'NBSUPS6' M€¡I 10651 TO 10657


NB Span
NB Span
NB Span
NB Span
NB Spãn
NB Spân


s
$ AlÌ Sourhbound Superstruclure Ueùers
DEF GRP ISBSUPER' ME¡J GRP 'SBSUPS1' GRP 'SBSUPS2I GRP ISBSUPS3' -


GRP I SBSUPS4 I GRP I SBSUPSs' GRP 'SBSUPS6'
s
S Àrl Norlhbound Superstructure ileúers
DEFGRP'NBSUPER' üEM GRP'NBSUPSlI GRP INBSUPS2' GRP'NBSUPs3' -


GRP'NBSUPS4' GRP'NBSUPS5' GRPINBSUPS6I
s
$ Àll Supe¡structu¡e Meùers
DEF GRP ISUPERI I{EI{ GRP ISBSUPERI GRP 'NBSUPERI
s
S Subslructure
s
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1014 I
1015 Ì
1016 )
1017l
1018l
1019l
1020Ì
1021 l
IO22l
1023)
10241
102 51


> I Pier cap
> DEF GRP ,PTERCÀP' MEü 20101 TO 20109 201t1 T0 20115
> 20151 TO 20153 20155 TO 20163 -
> 20201 1A 2A209 2021r rO 202t5 -
; 2Ðz5r ro 2a253 20255 1o 20263 -
t 20301 ro 20309 20311 To 2031s -
> 20351 TO 20353 20355 TO 20365 -
> 20401 TO 20409 20411 10 2A4!5 -


20451 TO 20453 20455 10 20461 -
> 2050r fo 20509 20511 10 20515 -
t 20551 To 20553 20555 To 20s67


1026
1021
1 028
1029
I 030
1 031
1 032
1 033
103 4


10 35
10 36
1037
10 38
1039
1040


10213 TO 30263 BY 10 3021
30311 TO 30371 BY 10 3031
30113 TO 30373 BY 10 3031
30411 ro 30471 BY 10 3041


> 10413 TO 30473 BY 10 304
>- 3051r ro 30511 BY 10 305
> 30513 TO 305?3 BY 10 305
>_DEF GRP 'FIXCOLI MEM 30211 TO 302


> S Pier Colunn
> DEF GRP 'PIERCOL' MEU 30111 1O 3OI
> 30111 ro 30163 BY 10 301


30211 TO 30261 BT 10 302


1 BY 10 30112 TO 30162 BY r0 -
10 10164 BY 10 -
TO 30262 BY 10 -
TO 30264 BY 10 -
TO 30372 BY 10 -
TO 30374 BY 10 -
TO 30472 BY 10 -
TO 30474 BY 10 -
TO 30572 BY 10 -
TO 10574 BY 10
BY 10 30212 TO 30262 Bl
TO 30264 BY 10 -
TO 303?2 BY 10 -
TO 303?4 Bl 10 -
TO 30412 BY 10 -
TO 30474 BY t0


30213 TO 30263 BY 10 302
1031I TO 303?1 BY 10 303
30313 TO 30373 BY 10 303
30411 AO t04?1 BY r0 304
30413 TO 30473 BY 10 304


L0 41
1042
104 3
Li44
104 5
t046
104 ?
104 8
104 9
t 050
105 1


LO52
r053
1054
1055
l0 56
1057
10 58


> I Pie¡ Plinth
> DEF GRP 'PIERPLNTH' UEM 40201 TO 4O2O? 40301 TO 40308
>s
> S Pier Footing
> oEE GRp 'P145FOOT' MEM 50101 TO 50107 50401 TO 50408 -
> 50501 TO 50508
tDEF GRp ,p23EooÏ MEM 50201 To 50201 50301 ro 50308
> DEF GRp'PIERIOCT' MEM 50101 TO 50107 50201 TO 50207 -
> 50301 TO 50308 50401 TO 50408 -
t 50501 ro 5o5o8


S All Substrùctu¡e
DET GRP 'SUB' MEM GRP 'PIERCAPI GRP


5
ç Rigid Links
s
S Supe¡struclure


PIERCOL' GRP'PIERPLNTHI GRP'PIERFOOTi


1059)
10601
10 61,
r062Ì
1063)
r064 l
1065)
r066Ì
r067)
r068 )
1069)
1070 )
10? 1l
ro12l
10?3ì
1074 ì
10?51
1076 )
1077 ì
1078 I
10?9 l
1080Ì
1081 )
10821
1083ì
I084 I
108s )
1086)
1087 )
1088 )
1089)
1090ì
1091 Ì
10921
1093)
1094 I
1095j
109 61
109? ]
1098 Ì
1099Ì
1100 ì
1101 Ì
17021
1103)
1104 )
1105 ]
1106 )
110? ]
1108 l
1109)
11101
1111 Ì
1112Ì
1113]
1114 l
1115l
1116 )
1117 Ì
1118 Ì
1119 Ì
1124 |
1121],
rr22l
1123Ì
t124¡
t1251
Lt26t
1121 \
1128)
1129Ì
1130 )
1131 Ì
1132 )
1133 )
1134t


s
$ supe¡structure to Beâring Riqid Link
DEF GRP 'SUPRTG' UEM 10100 10700 10150 10150 80201 To 80203 _


80301 TO 80303 80401 TO 80403 80501 TO 80503 -- 80601 TO 80603 80251 TO 80253 80351 TO 80353 -
80451 TO 80453 80551 TO 80553 80651 TO 80653


t$
> S SubsLructure
>s
> S cap Riqid Links
> DEF GRP 'GPRTG' MEU ?0201 TO 70601 BY 100 70202 10 10602 BY 100


t


?0251 TO 70651 By 100 ?0252 TO 70652 BY 100 -
30115 TO 30165 BY 10 30215 TO 30265 BY t0 -
30315 TO 303?5 BY 10 30415 TO 30475 BY 10 -
10515 TO 3û515 BY l0


> $ All Riqid tinks
> DEE GRP 'RIGID' MEM GRP 'SUPRIG' GRP 'CÀPRIG' GRP IPLNTHRIGI GRP 'FOOTRIG'
>$
>$Pier5Group
> DEF GRP 'P5 BETA' MEM 30511 TO 30571 BY 10 30512 TO 30572 BY 10 -
> 30513 TO 30573 Bl 10 30514 10 30514 BY 10 -
t 30515 To 30515 By 10 50511 To 50571 BY 10 -
>- 50,,12 TO 50512 BY 10


> ç Pier Expansion Bearinq Rigid Llnks
> soEF GRp 'EXPRTG' NEM 70200 70250 70600 70650
>$


S P1 & P5 Expansion Bearinqs


> $ Pie¡ Fixed Bearing Rigid Links
> SDEF cRp 'FrXRrG' MEH fA20o 10 10250 BY 50 ?0350 TO ?0650 BY 50 S P1, 3, 4 ú 5


>s
> S Plinth vertical ueúers
> DEF GRP 'PLNTHRIG' MEM 40211 TO 40261 BY 10 40212 TO 40262 BY 10 -
> 40311 TO 40371 81 10 40312 TO {03?2 BY 10
>s
> I Footing Rigid Links
> DEF GRP 'EOOTRTG' MEU 50111 TO 50161 BY 10 50112 TO 50162 BY 10 -


50211 TO 50261 BY 10 50212 TO 50262 Bl 10 -
503rr To 50371 BY 10 50312 TO 50372 BY 10 -
50411 TO 50471 aY 10 50412 TO 504?2 BY 10 -
505rr To 50511 BY r0 50512 TO 50512 BT 10


$


I
UNITS FÀHR INCHES DEGREES
CONSTÀNT5
E 3.60583 .CLL
BETA -25 GRP'P5 BETAi S Rolate Pier 5 for Skeû
CTE 0.000006 S coefficiênt of lhe¡nal expansion for concrel€
UNITS FEET
CONSTÀNTS
s
S Dênsity Of supe¡structure
s


DEN O. 1]2 GRP I SBSUPSI'
DEN O. 161 GRP 'SBSUPS2 I


DEN 0.15? GRP 'SBSUPS3'
DEN 0.156 GRP ISBSUPS4'


DON 0.I57 GRP'SBSUPSsI
DEN 0.163 GRP 'SBSUP56'
s
5 No¡thbound super
DEN 0.1]7 GRP'NBSUPs1'
DEN 0,163 CRP'NBSUPS2I
NEN O-158 GRP INBSUPS3'


DEN 0.144 GRP'NBSUPS4I
DEN 0.15{ GRP INB5UPS5'


DEN O. 160 GRP I NBSUPS6'
s


Southbôùnd Span 1


soùthbound Spân 2


Southbouûd Span 3


southboDnd span I
southbound Span 5


S soùthbound Span 6


Norlhbound span t
Northbound spãn 2


Northboùnd span 3


Northbound Span q


Norlhbound Span 5


Northbound span 6


$ Density Of Substructu¡e
s
DEN 0.150 GRP IPIERCAP'


DEN 0.150 GRP'PIERCOL'
DEN O. I5O GRP ' PIERPLNTff I
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1135Ì
1r361
1137 Ì
1138 ]
1139 Ì
1140Ì
1141 l
1142],
1143Ì
1144 ì
114 51
1146Ì
rt41 |
11481
1149Ì
11s0 I
1151 l
17521
115 31
1154 Ì
115 51
1156Ì
1157 ]
1158 Ì
1r59Ì
1160 )
r161)
11621
1163 )
1164 Ì
11651
1166 t
1167 ]
1168 l
1169 Ì
1170 Ì
1171 Ì
1r12\
1173Ì
1174 Ì
1175ì
1176]
1111 |
1Ì78Ì
1179)
1180]
1181 I
1182 l
1183Ì
1184I
1185)
1186)
1187 Ì
1188 )
1189]
1190Ì
1191 Ì
1192 Ì
r193Ì
1194 Ì
1195 )
1196 Ì
1197 Ì
1r98 l
1199 Ì
1200i
1201 l
t2021
1203Ì
r204¡
1205Ì
t2a6l
r2a1 t
12OA\
12a9l
12101
1211 )
12121
1213Ì
12r4Ì
12151
r216j
1211 j
L2LA I
1219 )
1220t
L221)
12221
12231
r2241
t2251
12261
1221 |
12241
12291
1230 )
1231)
12321
t2331
t234t
1235ì
1236t
1231 |
1238 Ì
7239t
121O I
7241t
1242t
r243'¡
1244j
1245 |
r2461
1241 |
12481
12491
1250)
125r\
12521
r253Ì
12541
1255 I


DEN O.T5O CRP'PIERFOOT'
I
S Density of Rigld Links
s
DEN T.OE-9 GRP'RIGID'


Define Nleúer Releases
Bridqe Transverse Axis Rotation - Release Nonênl Àbout Local Y


Bridge \ze¡ticâÌ Àx1s Rotation - Release Monenl &ôut tocâl
Bridqe LongitudlnaÌ Axrs Rotation - ReÌease Uoment Àbout local Z


LongitudinaÌ Bridge Expansion - Release Force In Locâl I
Transverse Bridqe ExpansÌon _ Release Force In Local Z


UNIÎS KIPS FEET RADIÀNS
MEM RELEÃSE
S NOTEr Following neÙer releases appÌy at pie¡ pile supports.
S NOTE: Follolrinq ¡eleases a¡e frôn 1¿erâtion *1
50111 STÀRT ELÀSTÌC CONN Kîl 1121 KFZ 1121 Wí 1.19805 ruZ 1.01E5
50121 START ELASTTC CONN KFv 1121 RFZ 1121 KVv 1.19845 ruZ 1.0185
50131 STÀRT ELÀSTÌC CONN KE\ 1121 KFZ 1121 Kút 1.19845 ruZ 1.01E5
50141 sÎÀRT ELASTIC CONN KFv 1121 KFZ 1121 Kt4y 1,19845 ruZ 1.0185
50151 STÀRT ELASTTC CONN KE'i 1121 KFZ 1121 Nr 1.19845 KllZ 1.01E5
50161 STÀRT ELÀSTrC CONN KFt 1121 KFZ 1121 ruv 1.198A5 KiZ 1.0185
s
50211 START EIASTIC CONN KF] 6413 RÊZ 15284 KüY ].5788
5022] START ELASTIC CONN KFY 6413 KEZ 15284 KMY 7.5788
50231 SÎÀRÎ ELASTIC CONN KEï 6411 KFZ t5284 KMY 1.5788
50241 STÄRT ELÀSTrC CONN KFl 6413 KEZ 15284 ruY 1.5788
50251 START ELÀSTIC CONN KEY 64]] KTZ 1528¡ KMY ?.5788
50261 START ELÀSTIC CONN KT] 6{1] KfZ 15284 KMY 7.5188
s
5031] START EIÀSTIC CONN KEÏ 4?6]
50321 START ELÀSTIC CON¡I KFY 4?63
50331 STÀRT ELÀSTIC CONN KFI 4]6]
50341 START ELÀSTIC CONN KEY 4763
50351 START ELASTIC CONN KFI 4?63
50361 SÎART ELÀSTIC CONN KEY 4?63
503?1 START ELASTIC CONN KFT 4]6]


P1
P1
P1


P1
P1
P1


P2
P2
P2
P2
P2
P2


P4
Pi
P4
P4
P4
P4


P4


P5
P5
P5
P5
P5
P5


PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PlLE SPRINGS
PILE SPRINGS


PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PILE SPRINGS
PILE SPRINGS


f! ro ?s flvt Ç?Êt¡ls$
wz 4.1586
wz 4 ,1586
NZ 4.1586
K{Z 4.75E6
ruz 4.1586
wz 4 ,1586


13240 KMY 9.668? WZ 3.2686
13240 KMY 9.66E1 m.tz 3.2686
13240 KrlY 9.6687 WZ 3,2686
13210 roY 9.668r Kl4Z 3.2686
13240 (t{Y 9.6687 WZ 3.2686
13240 KriY 9.66E? fr42 3.2686
1124A K41 9.6681 WZ 3.2686


ç
50411 START
50421 START
50431 SÎÂRT
50i41 STÀRT
504 51 START
5O{ 6I START
50471 STAR1
$
50511 START
50521 START
50531 SÎART
50541 START
50551 STÀRT
50561 START
50571 START


$10100 END MOX


$10?00 END t{cM
sl0l50 END r{oM
910750 END MOX


s70201 END MOU


s70301 END MOM


970401 END MO¡t


$70501 END MOU


970601 END r{OH


sr0202 END r{oM
ç70302 END MOg


910402 END ftOV
9?0502 END UOil
s70602 END ùOir
970251 END UOU


s70351 END MO¡t


$7045i END UOil
s70551 END ¡io¡t
$10651 END üOU
970252 END MOy
5]0352 END MOU


970t52 END HOrl
9?0552 END r1Oü


9?0652 END UOU


ELÀSTIC CONN KFT 3367
ELÀsTIC CCNN KEY 3367
ETASTIC CONN KFY 336?
EI,ASTIC CÔNN (FY ]36?
ELASTIC CONN KEY 3367
ELÀSTIC CONN KEY 3367
ELÀSTIC CONN KFI 3367


1367 ruY 1.42E6 KMZ 1.2885
3361 Wv r.4286 KúZ 1.2885
3367 KMY 1.42E6 Kt4Z 1.2A85
336? ßY 1.4286 KMZ 1.28Ë5
1367 KMY t.42E6 KMZ 1 .24Ê5
3l6t ruY I .42È6 Kt4Z 1.28Ë5
3367 rut 1.42E6 KMZ 1.2485


1.4086
1.40E6
I .40E6
L.l0E6
I.4086
L. 4086


P3 PILE SPRINGS
P3 PILE SPRINGS
P3 PILE SPRINGS
P3 PILE SPRÏNGS
P3 PILE SPRINGS
P3 PILE SPRINGS
P] PILE SPRINGS


PILE SPRINGS
PILE SPRINGS
P]LE SPRINGS
PILE SPRINGS
PItE SPRINGS
PlLE SPRINGS


PILE SPRINGS
PILE SPRINGS
PILE SPRlNGS
PILE SPRINGS
PILE SPRlNGS
PItE SPRINGS
PII,Ê SPRINGS


Kt1Z
KI4Z
Kltz
KNZ
Kl4Z
Kl4Z


KI{Z


KFf 6457
KFT 645?
KEY 6457
KFY 645?
KEY 6457
KFI 6457
KFY 6457


KFZ
KEZ
KFZ
KEZ
KEZ
KFZ
KEZ


KEZ
KFZ
REZ
KFZ
KFZ
KFZ
KEZ


KFZ
KEZ
KEZ
KFZ


KEZ
KFZ


s
s
S NOTE: FÔÌÌowiûq


SLÀST]C CONN


ELÀSTIC CONN


ELÀST]C CONN
ETASTIC CONN


ELÀSTIC CONN


ELASÎIC CONN
ELÃSTIC CONN


FORCE
EORCE
FORCE


I!RCE
FORCE


6457 KUY 2.1886
6457 ruY 2.1886
6451 KtY 2.1886
6457 ruY 2.1886
6157 KMY 2.1886
6457 ruY 2. ì8E6
6451 ß1 2.1886


neúe¡ reÌeases appÌy at bearing Loca
END ELÀSTIC CONN KFY 29]6 KFZ 2916 S


END ELASTIC CONN KFY 29?6 KFZ 29?6
END ELASÎIC CONN KFY 2604 KFZ 2604
END ELÀSÎIC CONN KEY 3720 KFZ 3?20
eND EtÀSTrC CONN (FY 3060 KFZ 3060
END ET,ÄSTÌC CONN KFY 3060 KFZ 3060
END ELÀSTIC CONN KFY 3060 KFZ ]060
EÌID ELÀSTIC CONN KIY 3060 KFZ 3060
EilD ELÀSTIC CONN KFY 3060 KFZ 3060
END ÐLÀSÎIC CONN KFY 1836 KFZ 1836
EI]D ELASTIC CONN KFY 1836 KEZ 1836
END ELASÎIC CONN KFY 1836 KFZ 1836
END ELÀSTIC CONN KFY 1836 KFZ 1836
END ELÀSTIC CONN KFY 1836 KFZ 1836
END ENSTIC COI]I] KîI 1224 KEZ 1224
END ELÀSTIC CONN KFY 1224 KFZ 1224
END ELÃSÎIC CONN KFY 1224 KFZ 1224
END ELÀSTIC CONN KFÌ T224 KFZ T224
END ELASTIC CONN KfY 1224 KFZ 1224
END ELÀSTIC CONN KFT 306Û KFZ ]060
END ELASTIC CONN KFY ]060 KFZ 3060
E¡]D ELÀSTIC CONN KFT 3060 KFZ ]060
END ELÀSTIC CONN KFY 4896 KFZ 4896
END ELÄSTIC CONN KFT 4896 KEZ 4896


Soùlhbound Abutnent Bearinqs
southbound Àbutnent Bearìûgs
Northbound Àbutnent Bearings
Northbound Abutnent Bearings
SB N BENT BEARING
SB N BENT BEARING
SB N BENT BEARING
SB N BENT BEARING
SB N BENT BEARING
SB C BENT BEARING
SB C BÐNT BEÀRING
SB C BENT BEARING
SB C BENT BEARING
SB C BENT BEÀRING
NB C BENT BEÄRING
NB C BENT BEARING
NB C BEN? BEARING
NB C BENT BEÀRING
NB C BENT BEARING
NB S BENÎ AEARING
NB S BEilT BEARÍNG
NB S BENî BEÀRING
NB S BETIT BEARING
NB S BENT BEARI¡¡G


S NoTE: FôÌlowing
1010c END r{Oü X


10?00 END Moi, x
10150 END t10¡r X


10750 END ùOü X
?0201 eND MOV X
?0301 END MOV X
70401 END |10X X


70501 END r¡Ov X
]0601 END UCM X
?0202 END ÚCil X
]0302 END üCM X
?0402 END ¡1oil X
70502 END MCJ X
70602 SNO MOy X
10251 END tioil X
7035I END ¡iov X
?0{51 END ¡10U X
10551 EXD r{CM X
70651 END UOì{ X
70252 END LjCU r
?0352 ENO UOI] X
?0152 END r10I1 X
?0552 END ¡rClJ X
?0652 END ¡'O}1 X


çSB
ssB
FORCE
FORCE
FORCE


releases apply at bêaring locations.
5 southbound Abulnent Bea¡ings
$ Southbound Sutnent Bearings
S llorthbound À¡utnenl Bea¡lngs
S Northbound &ulment Beârings
S SB N BENT BEÀRING


BENT BEÀRING
BËNÎ BEARING
$ 5B N BENT BEARING
S SB N BENT BEÀRING
$ SB C BENT BEARING


SENT BEÀRING
BENT BEÀRING
S SB C BENT BEÀRING
$ SB C BENT B€ÀRING
S NB C BEI]T BEÀRING


BENl BEÀRING
BENT BEARING
S NB C BENT BEARING
5 NB C BEI¡T BEÀRING
$ NB S BENT BEARING


BE¡¡T BEARING
BENT BEÃRING
S NB S BENT BEÀRI¡JG
$ NB S BENî BEÀRING


çsBc
SSBC
FORCE
FORCE
FORCE
SNBC
SNBC
FORCE
EORCE


EORCE


SNB
SNB
EORCE
EORCE


$
s
S Define lieùe¡ P¡opertìes
UNITS INCHES
I{EI4 PROP


$


S superst¡uclu¡e Section P¡ope¡tìes
s


GRp'SBSUPSI' AX r.llE4 rX 1.88E5 ri 9.9188 tZ 9.6486
GRP 'SBSUPS2' M I.4?E4 IX 1.8885 11 1.1089 lZ T,I9E]
GRp'SBSUPS3' ü 1.52E1 rX 1.88E5 rl 1.13E9 fZ r.2181
GRp'SBSUPS4' M 1.5484 rX 1.88E5 ll 1.1589 rZ 1.30E7
GRp 'SBSUPSs ' ¡X 1 .52E4 IX 1 . B3E5 lr 1 , 13E9 rZ 1.2181
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t256t
1251 I
1258 )
12591
l260t
L26LT
\262t
t263t
72641
1265|,
1266t
1267 l
72641
12691
121O1
r21lI
1212]
1213!,
I214l
12751
I21 6t
1211 |
I27a I
12791
12801
l2Arl
r2a2 |
1283 l
1284 )
1285Ì
12861
1281 |
r2a8t
12891
1290\
r29rl
1292\
12931
12941


GRP 'SBSUP56 I


I


GRP 'NBSUPS1 
¡


GRP 'NBSUPS2 
I


GRP 'NBSUPS3 I


GRP 'NBSUPS4'
GRP'NBSUPSsI
GRP INBSUPS6'


$
S Subs!ructùre
I


AX 1.4784 rX 1.9585 rY 1.19E9 rZ l.L6E1


u 1.1584
M 1.2984
u 1-3684
u 1,7384
M 1.71E4
M 1.71E4


IX 1.6485 rY 6.5188 rZ 8.0986
rx 1.6485 lY 1.36E8 lZ 1.05E1
IX l. 64E5 rY 7. 8088 rZ 1.1181
rx 1.8185 lY 1.1889 rZ 1.6281
rx 2 ,0485 rY 1.45E9 rZ 1.4481
¡x 2.25E5 rY 1.8189 rZ 1.3481


GRP'PTERCAPI U 5.0283 IX 3,55E6 IY 2.1086
> GRP 'PIERCOL' M 2,83E3 IX I.2186 IY 6.3685
> 9GRp 'FrXCOt' U 2.8383 lX ].27E6 IY 6.3685
> GRP 'PIERPLNTH' AX 1.67E4 IX 1.3888 I\ 1.2581
> GRP 'PI,NIHRIGi AX 2.6284 IX 6.I5E7 IY 6.0489 IZ 1.95E7
> GRP 'P145EOOT' M r.3984 rX 7.2AÊ1 f\ 6.4981 rZ 4.0586
> GRP 'P23FMTI A 1.53E4 IX 1.41E7 IY 8.63E7
>s
> $ Rigid Links
> s NoTE: Per SCSOLUTTONS, link shoüÌd be 10^3 to 10^4 tines
> S larger lhan sliffes¿ meÈer tha! Ìinks into.
>s
> GRp'SUPRTG' M 1.8087 rX 1.9588 r1 1-99812 rZ 1.55E10
> GRP 'CAPRTG' M 4.48Eq fX 2.a289 rY 1,6?E9 1Z 1.6189
> GRp 'EOOIRrG' d 1.9687 rX 3.03810 lY 3.31812 rZ 9-6189
>s
> UNIÎS EEET
> ÊPR]NT MEM REL
> SPRINT STR DÀTÀ
>s
>s
> S Desiqn check Loâdcases


> DEÀD LOÀD DL & SDL' DIR -Y 1.0 ALL UEM


> DEAD LOAD 'SUBDL' 'ALL DL ú SDII DIR -Y 1.0 GRP ISUB'
>$
> SÀVE DIRECT 'GEOM.SÀVI


****INEO XXSAVE - Dala base saved in fiÌe
\\NGLSEiLoI\Jobs\18?35 wesr River\6.0 TACnNrcÀL DELIVEMBTES\06-Ëinal Design\Structu¡es\8R00Ì63\STRÛDL\2010\Scour Check\New folde¡\GEø.sÀv


s
SGLOBAL LIVE LOADS
I
$BRAKING
LOÀD 'NBBRI


GRP 'NBSUPERI FORCE X UNIFORM 0.153
GRP 'NBSUPS5I FORCE X UNIFORM 0.031
GRP INBSUPS6' FORCE X UNIEORM 0.061


MEUBER LOÀD
GRP 'SBSUPER' FORCE X UNIFORM -0.184
$
SCOMBINED BRKING FOR CEN?ER CAPS
LOÀD COÚB 'CBRI COMB 'NBBR' 1.2 ISBBRI 1.2
s
SCENTRIFUGAL
LOÀD INBCE'


MEMBER IOÀD
10151 TO 10156 FORCE Z UNIFORM 0.120
GRP 'NBSUPS6I FORCE Z UNIFORM -0.119
toÀD 'sBcE'
MEMBER IOAD
10101 TO 10106 FORCE Z UNlrcRl{ 0.504
GRP 'SBSUPS6' FORCE Z UNTEORM 0.119
s
$GLOBÀL WIND LOADS
I
SWIND ON STRUCÎURE HS
LOAÐ INB+WSI


MEUBER LOAD
GRP 'NBSUPERI FORCE X UNIEORI4 0.190
GRP 'NBSUPER' EORCE Z UNITORM 'O.L?O
GRP 'PIERCAP' FORCE Z UNIFORM _0.240
GRP 'PIERCOLI FORCE I UNIFORM -O.2OO
GRP 'PIERPLNTH' FORCE Z UNIFORI4 _O.600
LOAD'NB-ç¡S'
MEUBER tOÂD
GRP INBSUPER' FORCE X UNIFORIJ -0.190
GRP 'NBSUPER' FORCE Z UNIFORM -0.170
GRP IPIERCÀP' TÕRCE Z U¡]IFOR!1 0.240
GRP'PIERCOLI FORCE 1 UNIFORN O,2OO
CRP 'PIERPLNTHI FORCE Z UNIFORM O.600
LOAD ISB+WSI


Ì{EMBER LOAD
GRP ISBSUPER' TORCE X UNIFORM 0.190
GRP 'SBSUPERI FORCE Z UNITORM 0.170
GRP IPIERCAPI FORCE Z UN]FOR}Í -0.240
GRP'PIERCOLI FORCE Y UNIFORil -O.2OO
GRP 'PIERPLNîH' FORCE Z UNIFORü _O.600
LCÀD'SB-WSI
MEMBER LOAD
GRP 'SBSUPERI FORCE X UNIFOR}I -0.190
GRP 'SBSUPER' EORCE Z UNIFORU 0.170
GRP 'PIERCÀP' FORCE Z UNIEORI{ 0.240
GRP 'PIERCOLI FORCE ! UNIFORM O.2OO
GRP 'PIERPLNTH' rcRCS Z UNIFORU O.600
s
SøIND ON f,1VE LOÀD }¡L
LOÀD ,NB+wt'


GRP 'NBSUPER' TORCE X UNIFORü 0.038
GRP 'NBSUPERI EORCE Z UNIFORTI -Û.034
LOÀD 'NB-W|'
MEMBER TOÀD
GRP 'NBSUPERI FORCE X UNlFORM -0.038
GRP 'NBSUPER' FORCE Z UN]FORM -0.034
LOAD 'SB+wLl
UEI4BER LOAD
6RP 'SBSUPERI EORCE X UNIFORM O-038
GRP 'SBSUPER' FORCE Z UNIFORM 0.034
LOAD'SB-WL'
MEI1BER LOAD
GRP 'SBSUPER' EORCE X UNIFORM -0.038
GRP ISBSOPER' FORCE Z UNIFORM 0.034
s
SCOUBINED EIND LOADS
LOAD COVB 'NBW+'COüB'NB+ÏS' 1.4 ÌNB+I¡L! 1.0


LZ 2.1486
tZ 6.3685 S uncracked
tZ 2,3sE5 5 cracked


rz 4.338?


\z 4,4686


1295¡ >
12961 >
1291 I >
12981 >
12991 >
1300Ì >
1301) >
1302 ] >
1303) >
1304 Ì >
13051 >
1306I >
1307 Ì
1308 Ì
1309)
1310 )
1311 )
1312 Ì
1313 Ì
1314 Ì
1315 )
1316 Ì
1317 l
1318 Ì
1319 )
132 01
1321 ì
L3221
13231
I324t
1325Ì
1326't
1321 I
1328 )
1329 |
1330]
1331)
7332 t
1333 )
1334 )
1335 )
1336)
133? l
1338 )
13391
1340)
r3411
13421
1343)
1344 l
r3451
13461
134r )
1348i
1349)
1350 I
1351Ì
1352 Ì
13531
1354 )
1355Ì
1356]
1357 )
1358Ì
1359ì
1360 l
1361 Ì
13621
1363Ì
1364 )
13 651
1366Ì
r36r l
1368 )
1369)
13701
13ll)
r3121
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l3f3 I
137d ì
r3r5J
13?61
13i7 |
137e1
13791
138¡ I
1381]
1302,1
1383)
1J84 I
13851
1386Ì
1381 I
1384:Ì
1389'
1390Ì
139r,]
1392t
13931
13941
r395.1
1396Ì
!39? Ì
13qgl
1399 I
t4ool
1401t
r4a2t
1403, >
1404 


' 
>


1405) )
1406) >
14O7t >
1{081 >
1409Ì >
x41ûl >
1411] >
r412t >
1413Ì >
141¿l >
1415) >
14161 >
141?' >
14181 >
14191 >
1420r >
r42r¡ >
1422t >
1423Ì >
L4241 >
14251 >
1¡26t >
L421' >
14r8| t
1429,1 >
1430ì >
1{31' >
1{3?} >
143.31 >
1434Ì >
1¿35ì >
1436¡ >
x{31} >
1438.) >
14391 >
t.4401 >
1441t >
!4421 >
1413) >
1{44 } >
1445Ì >
1446Ì >
1447 }. >
1448J >
1449' >
145OÌ >
14511 >
a4521
r4t3t
1¡54 I
1455Ì
1{56}
149? I
14s8)
1{591
1460t
1461 


'1462t
1463Ì
1464 l
146s1
1ì 6iã l


1ô0.,o
10q,o
10û. o
t00,o
r0r. q
100.Õ
r0d.o
100. o
roo-q
t00. o
LCO, O
I00.0
ro0.ù
1S0.0


100. o
100.0
10.0.0
100, o
100. o
l0û.0
leio - 0
100,0
100:0
100. o
100.0
100-0
100. o
10ô-o


-100.0
-100.0
-1Ò0.0
-10û-0
-100.0
-100.0
-100.t
-l¡Q.0
-100. ô
-1¡0.û:100.0
-100.0
-10û-t
-10û.0


2r,ø
-11613
389


1347 0
1281


2t.D
-1 1 613
3S5


134?O
12A1


loAÐ cæ..¡¡Êil-' coi4B ,NB-ffs' 1.4 'NB-WL¡ 1,0
LôAÐ C¿äB 'sBn+' doùB '68+Ws' 1,4 'SB+w!' 1.0
¿ÕAÐ eouts ,sBB-, cdB 'sB-{s, 1.4 'sB:wL, 1-0
ê
$SIREM PRESSURE LôÀÛS
LOÀD ',NBWÀ'
üÊ!4Bm rcÀD
GRP 'PIERPLNTHI FORCE Z UN'rcW 0.055
40261 44262 4q361 qtf6z IOÊCE Z UNrmM {.O7¡
rcAD r gtswÀ'
MEËBER L&D
*p ,PÌsRpLNtÊ' rcRCÊ z Wrroff -o-o55qo2rL 40212 40lII 40312 rcFæ Z UNTFOW 0.0?r
I
SSÎåUDI TEST LðÀDS FOR TNSVCRSË, LONèITUDINÀL ÀNO V'R{ICAL ACïTON ÕF UODSL
rcAD ¡1mð51'
JOINT LOÀD
1û100 toRcÊ
1015ô FoRCE
102ó0 ÊORCË
1025t rcrcE
1O3O.O Eo&CE
103¡0 FORCS
10400 FoRcå
10.450 FORCE
10500 FoRcE
1055û IoRCE
1060û r'oRcË
10.650 F0RCE
107û0 80RCÈ
10750 EþRCE
lmD . todcl '
JOINT MÀD
rû10Ò meÊ
1q150 qoRcE
io2ûo EoRcE
1û250 SOACE
1Q300 roReE
10350 goRcE
ro4û0 FmcE
10450 to8cE
105q0 rcRc8
10550 FORCS
1û600 FIRCS
1065Q rORCA
10?00 FoRCE
1075ô FoRCE
LMD 'VERTI I


,rorliÎ LoAD
10100 ruRCE
10150 FORCE
to2oo EôßcE
1û250 rORCE
1O30Q !BRqE
IO35O FORCE
10{00 rcru
10{50 FORCE
105ù0 rcecB
10550 mE
m600 rcrcE
1065.0 ÍOßcE
10700 ¡bReÉ
10?5¡ rercS


s
LßD IP35TR35T'
$PIER 3
JQINT LgÂD
50f,04 rcrcE
50304 rcRG
50304 roRcE l


503O4 WEì{T
50304 tr&ENT
50]05 FQRçE
50305 rc¡cE
50305 rcRCE l


50305 WEN"
50305 MtrENI


MD 'mSTR35+'
çFIER 2
.TOINT LOÀD
50204 roReE 2 41,0
50204 rucE Y -1f176
5ti2o{ FoÂcE f -4Lô
502û4 NñENT ¿ -14771


s
$STRODL rcÀDS FôR.?ILE ITEB1INS


50204 WENT X 6ã5
502û5 FORCS Z 41.0
50205 FóRCE Y -11176
50205 FoBcE x .410
50205 MOÌ{ENT ¿ -14771
50205 údENT X 685


ç
STI''ENË€S NAIYSIS


BANDFIDTE INTORMTTS tsEFORE RANUüBEFING.


TflE WIUUF AÀNW]ÐT! I5
rHE AVSRÂGE BÀNWIDTH I5 t5.21 3


49.433


74.705


BANDWIM! TN¡O8MÎTON AFru RENUMBERIÑG.


raB HÀxrMl¡}{ sAEûÍrQÎ{ 1s 16 èNqO.CCURS AT JOrNl 2!414
lHE ÂVEMCE BANDWIÕTS IS 8.134
THÊ STÀNMRD DEVIÀTION OF THE BÀNDWIDTfl IS 4.T40


, t:?'?!1


Îrffi FOR CONSTSTENqY CHæK5 lOB 610 UEffiÉRS O,ûO SEetrt9
TIIE FOR MNDTIDTH REDUCT]OX O.O2 SECONDS
TIME TO GENEMTE 610 ELENENT STIF. MTR1GS O.OO SKONDS


224 ND mCURS ÀT JOrNl 3û525


TlE SINND DEV IATTS OF lHE BÀNDWTM¡l IS
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TIME TO PROCESS 24 MEüBER RELEASES
TIME TO PROCESS 3118 MEMBER LOADS
TIME TO PRæESS 33 LINEÀR CONNECÎIONS
TIME TO ASSEMBLE THE STIFNESS UTRIX
TIME TO PRæESS 558 JOINTS
?IUE TO SOLVE WITH 8? PÀRTITIONS
TIME TO PRæESS 558 JOINT DISPLACEMENTS
T]ME TO PROCESS 610 ELEMENT DISTORTIONS


0.00 sEcoNDs
0.06 sEcoNDS
O.OO SECONDS
0.00 sEcoNDs
0.01 sEcoNDs
0.13 SECONÐS
0.03 sEcoNDs
0.08 sEcoNDs


OSTATICS CHECK FAILEÐ FOR JOINÎ 10556 FOR IOADING CONDITION TMNS1 ÀT DOF RY


APPLIED LOÀD= O.OOOOOE+OO CÄLÇULATED LOÀD: -0.19011E*05 C@PARISON VALUE: 0.134488+05


cOüPARIsoN VÀLUES ARE 0.1439608+03 0.1439608+03 0-1439608+03 0.1344768+05 0.134476E+05 0'1344768+05


TIUE EOR STÀTICS CHECK
TIME TO GENERATE COUBINED RESULTS


{ 146]} > SAVE DIRECT IDEAD.SAV'


**+¡lNgo gsAvE - Data base saved ln file
rrroãiÃu¡irjii¡ãu"fiejls w""t River\6,0 rEcHNrcÀL DELTVEMBLES\06-Finål Ðesisn\sl¡ùctures\8R00163\srRUDt\2010\scour check\Ner folde!\DEAD.sAv


O.01 SECONDS
0.04 sEcoNDS


1468) > OUTPUT DEC 3


1469} > OUTPUÎ ORDERED
1470} > OUTPUT BY JOINT
14r1i > S
1472} > SPILE DESIGN INFLUENCE LOÀDS
1473} > LOAD LIST ISUBDL'


1474} > IIST SUW REAC


PROBLEM - BR 163 TllLE . BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP MD OEGF SEC


SUU OF REACT]ONS ABOUT COORDINÄTE X O,OOO Y O.OOO Z O.OOO


LOÀDING


SUBDL


SBBR


sBw-


{ 1475} > LrST REACT


PROBLEM - BR 163 TITLE - BR 163 STRUÐL UODEL


ACTIVE UNITS EEET KIP RAD DEGF SEC


RESULTÀNT JOINî LOADS SUPPORTS


| '--'--'--'--'--'-------.-...-.-.-.-.-----FoRcE--------- ------------ / / --------------------rcMENT-___-----------_-'__/
X FÔRCR Y FORCE Z FÔRCE X MOMENT Y MOVENT Z MOMENT


o.13t225A8-A2 22196.65 -0.6A4A2268-02 18543.45 6-226469 Û.1109424E+08


r93-49?9 -A-A464314 -0.4659234 -41.52092 _?046.808 _7066'864


955.1319 -1.39118r -252-5843 -4915.945 r0?839.4 -18702.50


JOTNl


701 00 GLOBAT
SUBDT
SBBR
SBff.


70150 GLOBÀL
SUBDL
SBBR
5BW-


7O?OO GLOBÀL
SUBDL
SBBR
sBw-


70750 GLOBÀL
SUBDL
SBBR
sBw-


SOIO] GLOBAL
SUBDL
SBBR
sBw-


80102 GLOBÀL
SUBDT
SABR
SBW-


80103 GLOBÀL
SUBDL
SBBR
SBff-


80104 GLOBAT
SUBDL
SBBR
sBw-


80105 GLOBAL
SUBDT
SBBR
SBW-


80106 GrOBÀL
SUBDL
SBBR
sBw


80201 GLOBAL .


SUBDL
SBBR


0,074 -0.6?5
0.014 -0. 176


-0.00r -6.080


-0.009
-0.r41


-16,540


-0. 110
-o -392


- 0. 411 L.912


49r,923 0.719
-0.303


-13.156


557.315
0. 936
5.181


513-2a2 0.235
-0. 4 00
-4.197


495.659 -0.192


X UOMENT Y MOMENT


3.480
-3.111


-749-211


-4.186
-L224


-42 ,230


-0.015
-0. 997


-!14.341


-0 .7 56
-2 -116
t3 -152


-25-A31
-0,210
-3.398


14 .911
-o.123
-0.700


-8.404
-0-073
-0.891


8.511
-0.128
-1-293


-15,725
-0.034
-0.535


21 .46r
-o.263
-2.256


-401 -206
-15.123


z voÆNr


0.000
0.000
0.000


0.000
0.000
0.0 00


0.000
0.000
0.000


0.000
0,000
0.000


0.000
0.000


-306.0r8


0.000
0.000 0.000


15, 431 -306.384


?ttþ


Ytæ lÇout,


X FORCE


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000


r3 .704


0.000
0.000


13. 651


0.000
0.000


13.553


0.000
0.000


13.423


0.000
0.000


13.252


0.000
0.000


13. 158


-0.003
16.624


Y FORCE


0.016
-0.532
-0. 93 9


z roRcE


0.493
-0. 5 35


-21.415


-0. 39?
-4.146


-0.322
-0,399
-4 -201


-0, 398
-4 -r82


0.388
-0.400
-4. r93


-0.706
-0.394
-4.145


0.0 00
0.000
0.000


0,000
0.000
0,000


0.000
0.000
0.000


0.000
0.000
0.000


0.000
0.000
8.182


0.000


0,000
0.000


24.194


0.000
0.000


38. 38 l
0.000
0.000


36,281


0.0 00
0.000


13.0t 9


0.004
-?1 -?08


o.326
-0 .0 91
0.052


-0.0?8
-o - o39


0.944
5.14 3


1


-0 -119
4 ,069


569. 409
-o,294
-4 .070


506.095
0.925
5.324


0.000
0.000


-30 6. 925


0.000
0.000


-307.655


0.000
0.000


-308. 604


0.000
0,000


-309. r48


0. 105
-754.494


968.106 0.162
-0-656 -0,180


øLE'sß'rÊs?ve?-
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802 05


80206


80301


80302


80303


80304


80305


80306


80307


80401


80402


80403


80404


80405


80406


80401


80501


80 502


80503


80504


8050s


80506


80507


-24.459


998.975
0.916
5.896


942.210
1.14 8


10 . 166


921 ,566
-o.r92


2. 118


1006.249
-o.192
-3. 515


980.63Ì
1. 188


13. 179


934.643
0.502


-28.995


t0 10. 552
-0. 8 34


3.258


941.12L
-1.526


6. 655


924 ,961
0.431


-0. 51 8


810.049
0.495


-7.381


1 47.249
-0 .38 1


0. 663


765.393
-1 .489
21.389


509.305
0.092


-ra.122


547.051
-0.686


0 .101


50?.344
-1 .03 I
5.671


499.105
o.21r
8.225


458.495
0,218


- 1 .703


449 -929
-0. 199
-4.945


442.345
-0,620
3.607


444.244
0.089


-71 .1 66


596-914
-0.100
10. 38 3


518.980
0.453


-9.405


535.235
0.505


18,331


5r2.942
0.091


-1 .235


612.680
-0.494
-1 .229


436-122
-o.2LA
73.226


-11.591


0.002
-0. r81


-11.593


0.09?
-0 ,7 81


-11.581


0. 048
-0,780


-1 1 .5?4


0.147
-0.780


-11.566


-0.021
-0-719


-11,54?


0.141
0. 595


-9. 306


-0.208
0.596


-9.353


-0, 0 60
0.597


-9.353


-0,152
0.s97


-9,346


-0,150
0.591


-9.351


-0.o92
0.59?


-9.341


-0-004
0.596


-9.323


0.285
0, 344


-2.105


-0. 0 60
0.345


-2.129


0.144
0.345


-2.122


0.o21
0.345


-2,121


0-067
0.345


-2.123


0.063
0.345


-2.120


0.ì06
0.345


-2.116


0.81?
0. r?8


-4,440


-o.441
0. 179


-4.492


0-152
0.179


-4.468


-o-269
0. 181


-4.545


4.o22
0.183


-4,524


-0,078
0.r82


-4.541


-0.5?3
0, 184


-4 .504


-307 .7 94


463.144
-14.945


-189.321


-I16.432
-10,466


-r59.799


185.931
-13,554


-200.566


-492.261
-10.486


-1 53 .2? 0


42a.068
-16.151


-2t4.469


-205.301
3.595


-91 .596


r11.355
3.029


-34 .915


-38.031
1.915


-31.65?


51.098
2.444


-39. 121


50.899
r.902


-21.101


3.937
2 -3qL


-34 -83?


-1 4 .123
3,249


-48.830


-32.923
0.230


-4.824


23.044
0.167


-o-o29


-r2.397
0.101


-1.105


r ,115
o.112


-l,209


0.253
o.o92


-4,669


1 .140
o.r27


-1.005


-5. r 98
o.232


-t.415


-99.839
o -319


13.897


55.272
o.442


22.24r


-24.496
0.583


2A -401


24 -418
0.649


30.628


-L4.822
0 .713


26.545


-6.366
1.1r9


29.524


53.892
0,855


2r.419


0.135
-60r.186


-1037.091


-0.098
-64 1.406


-ro42.867


-0 . 410
-244.554
-4 80 ,0 8?


-0. 179
-r23.672
-242.19r


-0.135
-68.149


-1r9.346


-0.354
-261.912
-520.654


-0.459
-630.491


-1154.698


-o.141
-696-366


-1296.L9r


-0. ? 8?
-30?.900
-640.394


-0.402
-190,968
-3A1 .902


-0. 115
-102.785
-r82.911


0.000
0.000


-9.639


0.000
0.000


-29.344


0.000
o.oo0


-36,437


0.000
0.000


-38. 931


0.000
0.000


-30.536


0.000
0.000


-71 .351


0.000
0.000


-6. 04 0


-15.888
1.809
7.423


-45.411
4.611


22-445


-32. 11 2
5.860


108.185


-10. 24 0
6-494


95.3?6


-IO.124
8.113


- 43.31 1


-6.849
4.091


-r2.908


-1.916
-o.623
19. 948


0.100
-12I.319


-1901.597


0,0 94
-663,620


-1804 .604


0. 136
-638.422


-71 61,312


0.1?1
-623.501


-1134.271


80203 GLOBAL


60.939


-0.003
I 6. 636
60.961


-0 .0 03
16,678
61 .039


-0.003
16,198
6t,240


-0.003
16.852
61.334


-0.003
16 .871
61,368


0.002
13 . 168
a9,641


0.002
13.179
49.653


0.002
13.2rr
49.705


0,oo2
13 . 314
49.867


0.003
13.363
49.945


0.003
r3.391
49 -990


SUBDL
SBBR
SBW-


SUBDL
SBBR
sBw-


SUBDL
SBBR
SBW-


SUBDL
SBBR
sBw-


SUBDI
SBBR
sBw-


GLOBAL
SUBDL
SBBR
SBW-


GLOBAL
SUBDI
SBBR
sBw-


GIOBÀL
SUBDI
SBBR
SBÍ-


GrcBÀL
SUBDL
SBBR
sBw-


GLOBÀI
SUBDT
SBBR
SBW-


GLOBÃL
SUBDL
SBBR
sBa-


GLOAAL
SUBDL
SBBR
5BW-


GLOBAL
SUBDT
SBBR
sBw-


GLOBÂT
SUBDL
SBBR
sBw-


GLOBÀL
SUBDL
SBBR
sBw-


GLOBÀL
SUBDL
SBBR
sB8-


GLOBAL
SUBDL
SBBR
5BW-


GLOBAL
SUBDL
SBBR
SBÍ-


GLOBÄL
SUBÐL
SBBR
sBw-


GIOBÀL
SUBDL
SBBR
5Bç-


GLOBÀL
SUBDT
SBBR
sBw-


GLOBAL
SUBDI
SBBR
sBs-


GLOBÀL
SUBDL
SBBR
SBW-


{ L4?6} > LIST FOR MEt4 50511 TO 50511 BT I0


PROBLEü . BR 163 TITLE - BR 163 STRUDL MODEL


ÀCÎIVE ÛN'îS FÊÊT KfP RÀD DEGF SÈC


vbg?' 
TWu ørø


lwb TW"foetØ


sBw-


SUBDL
SBBR
sBw-


SUBÐL
SBBR
SBE.


SUBDL
SBBR
sBw-


-106.834 -1961.631


0.033 0.104
-24O,14t -142.958
-520.1A4 -1941 -O41


0.003
13 . 413
50.025


0.000
0.000


12 .08 4


0,000
0.000


12.o91


0.000
0.000


12,124


0.000
0.000


12.149


0.000
0.000


12.180


0.000
0.000


12.\95


0.000
0.000


12.202


-4.457
0.002


10.570


-0.131
0.000


10. 614


0,090
0. 001


10.491


-0.004
-0.001
10.456


0.06?
-0 .0 03
10.49?


0.304
-0,001
10 .418


0.000
0.000


-254 -942


0.000
0.000


-251 -596


0.000
0.000


-254,995


0.000
0.000


-252,414


0-000
û.000


-249.450


0.000
0.000


-241 -9AA


?t&4 nut ?øe(ß


0.000
0.000


-241 .305


o .132
0.002


10. 608


-58.230
-0,939


-60.646


15.334
-1.o27


-5 6 .071


-2r.42r
-1,186


-55.172


5. 608
-1.190


-69. 54 8


-8.864
-1.358


-71.540


-2.598
-1.511


-68.292


26.148
-1.449


-??.418


fif¡ s ?tcs ?oa.c6


-0.178',
-594 .575


-1517 .665


-0.163
-58 6, ? 96


-1504 .4 34


-0,142
-571 - 918


-14?8. 1 68


-0.109
-521 -861


-1403.861


-0.050
-507,369


-136r .825


-0.017
-491 -566


-13s0.190


-0.005
-490.057


-1331 -552
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MÊMBER FORCES


sltBDL 80501
50502


SBBR 80501
50502


sBw- 80501
s0502


SUBDL 80502
50503


SBBR 80502
50503


sBw- 80502
50503


50531 SUBDL 80503
50504


SBBR 80503
50504


sBw- 80503
50504


SUBDL 80504
50505


SBBR 80504
50505


sBw- 80504
50505


SUBDL 80505
50506


SBBR 80505
50506


saw- 80505
50506


50561 SUBDL 80506
50507


SBBR 80506
50507


sBw- 80506
50507


505?1 SUBDL 80507
50 508


SBBR 80507
50508


sBw- 80507
50508


{ 1477] > SPIER 3 DESIGN INFLUENCE IOÀDS
{ 1478} > LOAD LIST ',SUBDLI
{ 1479} > trST REÀC 80301 1O 80307


*RÊSÛLTS OF ßTEST ANALYSES*


SHEÀR-Z. TORSIONÀL BENDING-Y BENDING_Z


-15.888
15.888


1.809
-1.809


1,423
-r.423


-45.471
45.41r


4 .611
- 4 .611
22.445


-22-845


-32 -r1 2
32. 11 2


5.8 60
-5.8 60


108.785
-108 .7 I s


-r0.240
a0 -240


6.494
-6 -494
95-316


-95.316


-ao.1 24
ao -124


8.113
-8.113


-43.31 1
43.317


-6.849
6.849
4 .091


-4 .091
-r2. 908


r2.908


-1. 916
1. 916


-o.623
0.623


19.948


üEMBER


50511


50521


50541


50551


AXlAL


484.244
-484.244


0.089
-0.089


-11.166
l7 .166


596.91 4


-596.91 4


-0.100
0,100


r0.383
-10.383


518. 980
-518.980


0.453
-0.453
- 9. 405


9.405


53s.2 35
-535. 2 3s


0.505
-0.505
18.337


-18.337


512-9A2
-512.942


0.091
-0.091
-1 .235


1 .235


612 - 68A
-612. 680


-0.494
o.494


-1 -229
1 .229


436.122
-436. r22


-o-2\8
0. 218


13-226
-13.226


SHEAR_Y


0.069
-0.069
-o.o11
0.ofl


-1 -144
1.104


0.069
-0.069
-0.077
4.o11


-1 ,116
1 -116


0.054
-0.054
-0, 07 6
0.076


-1 .13I
1 -13I


0.032
-0,o32
-0.011
0.077


-1 .541
1 ,581


-0 ,006
0.006


-0,076
0.0?6


-1.562
1 ,562


-o,o2a
0.028


-0. 07 4
0 ,014


-1 .591
1.591


-0.033
0.033


-o.411
o .011


-? ,538
7 .538


Y SORCE


934. 683
0.502


19.465


1010.552
-0.834
-5.885


94t.12L
-\.526
1.338


924.967
0.431


16.195


810.049
0.495
a.614


1 41.249
-0.381


-t4.824


765.393
-1.489


-34 -244


0.934
-0 .934
0.160


-0 ,160
-8 .4 91
8,491


-0,461
0.461
0,161


-0.161
-8 .555
I .555


0.193
-0 ,193


0.162
-0 .162
-8.535


8.535


-o.282
o.282
0.164


-0.164
-8 .553
8.553


o.022
-o -422
0.166


-0.166
-8 .523
I .523


-0.099
0.099
0.166


-0.166
-8.55?
8.551


-o -641
o.641
0.167


-0.167
-8.484
8.484


115.094
-117 .391


0.053
-o.441
13.035
1.854


-56.520
51 .654
0.033


-o.429
3.539


17.505


34.879
-35.354
-o -021
-o .31 2
5.0?6


15.921


-24 -555
25 -244
-0.085
-0.318


1. 634
19 - 401


t] -r19
-t] ,233
-0.073
-0.33s
1.O22


L3 .94 4


6.868
-6,624
-0.350
-0.058
2.104


18. 94?


-10.580
l0 .7 51
-1.01r
o.a22


-60.838
41.88?


-9.431
9.606


-1. 118
0. 928


-60.211
4r-236


-1 .31 I
7.505


1.135
-59.111
40. 152


-5.262
5.34 0


-r. 352
1.162


-15.916
5? .311


-1. 769
1.754


-1.532
t.344


-11 -868
59.265


0.336
-0.404
-1.897


t.114
-1 4.31 0


55.695


0.923
-1 .004
-1 .61 5


1 .486
-79.386
60.842


-59.894
61,486
-0. 1 63
-o.249
12-943


1 .924


PROBLEM - BR 163 TITLE - BR 163 STRUDL MODEL


ACÎIVE UNITS FEET KIP RAD DEGF sEC


RESULTÀNT JOINT LOADS SUPPORÎS


JOINT LOADING


80301 GLOBÀL
SUBDL
SBBR
NBW-


80302 GIOBÀL
SUBDL
SBBR
NBW-


80303 GLOBAL
SUBDL
SBBR
NBW-


80304 GLOBÂI
SUBDL
SBBR
NBW_


80305 GLOBAL
SUBDL
SBBR
NBW-


80306 GLOBÀL
SUBDT
SBBR
NBW-


80307 GLOBAL
SUBDL
SBBR
NBW-


-0,135 -0.178
-68.149 -594.575
135.430 -1331-319


-0.354 -0.163
-261.912 -5A6.196
249-A31 -1342,541


-0.4s9 -0,742
-630.491 -571.918
868.673 -1362 .121


-0.741 -0.109
-696.366 -527.461
a12.111 -1430-104


'0.781 -0.050
-307. 900 -507 ,369
224.M -1452.191


-0.402 -0.017
-190.968 -497.566
-32.51r -1457.158


-0.115 -0.005
-102.785 -490.057
-89.802 -1454.141


X FORCE Z FORCE


0,741
0. 595


11.145


-0. 2 08
0. 596


11.190


-0. 060
0,59?


rr.202


-0. 152
0.59?


11. 199


-0. 150
0.597


11 . 211


-0.o92
0.591


LL.201


Z üOÙENTK UOMENT Y MOMENT


0.002
13.168
49.496


0.002
13. 1r 9
49.414


0.002
13.211
49.424


0.002
13.314


-205.301
3.595


80.415


111 .355
3.O29


41.?04


-38 .03 1


1 .915
35.736


5r.098
2.444


49.951


50 .8 99
r-942


38.146


3.93?
2.341


45.87r


-1 4.r23
3.209


61 .393


0.003
13.363
49. r96


0.003
13.391
49. t16


0.003
13 . 413
49.186


-0.004
0.596


11,189


{ 1480} > $PIERS 2 E 3 SPECIFIC FOUNDÀTION IOÀDS
{ 1481} > LOAD LrST 'NBUA' '!SBWÀ'
{ 1482} > LrST SUUM REÀC
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PROBLEM - BR 163 lIlLE - BR 163 STRUDL MODEL


ACTIVE ÛNITS FEET KIP MD DEGF SEC


SOM OF REACTIONS ÀBOUT CæRDINÀTE X


LOÀDING


0.000Y0.00020.000


X FORCE Y FORCE Z EORCE X UOMENÎ Y XOMENT Z MNENT


NBwÀ 16.31574 -0.?8533358-06 2.A95924 -2.410746 -91L.2436 18.76253


sBWÄ -16,31574 0.?849341E-06 -2-095924 2.410144


{ 1483) > LrST REACT 80201 rO 80206 80301 TO 8030?


911.2431 -14.16253


*RESULTS OT LÀTEST ÀNÀLYSSS}


PROBLEM . BR 163 TITLE _ BR 163 STRUDT MODEL


ACTIVE UNITS FEEÎ KIP RÀD DEGE SEC


RESOLTÀNT JOINT LOÂDS SUPPORTS


JOINT


8020 1


40242


GLOBÀL
NBWÂ


SBWA


GLOBÀL
NBWÀ


sBwÂ
80203 GLOBÀL


NBWA


SBWA


84204 GLOBÀL
NBWA
SBWA


80205 GtOBÀt
NBWÀ


SBWA


80206 GLOBAL
NBWA


SBWA


8O3OI GLOBÄL
NBWÀ
sBwÀ


80302 GLOBAL
NBWA


SBWA


80303 GLOBAL
NBWA


sBwÀ
80304 GLOBÀL


N8WÀ
SBWA


80305 GLOBÀL
NBWÀ


SBWA


80306 GLOAAL
NBWÀ
SBWÄ


8O3O? GLOBÀL
NBNA
SBNA


-1.375 0.008


1.315
-1.315


1 .153
-1.153


1.153
-1 .153


1 .153
-1.153


1.r52
-1.752


r.152
-1.152


1.152
-r.152


1.t52
-1 -t52


-0 -032
0.009


0.025
-0.105


0,005
0.0?4


-0.011
0. 011


0.000
0.003


0.093
-0.0r3


0.015
-0.020


-0. 137
0.059


Y FORCE


0.001
-0.023


0.008
0. 015


-0.002
0.001


0.000
0.000


0.01?


Z FORCE


0.158
-0.166


0.159
-0.163


0.160
-0.161


0.161
-0.160


0.163
-0.159


0. 166
-0.158


0.135
-0.142


0. ]36
-0-140


0.136
-0.138


0. 138
-0. 13?


0. 139
-0. 136


0. 140
-0. 135


0. 140
-0.135


X MOUENT


o.151
-4 .113


0.630
-0.544


0.584
-o.552


o.482
-0.564


o.574
-0.650


4 -235
-0 .829


0,253
-t- 432


0. 149
-0 ,13 4


o.a28
-0. 107


0,099
-0.113


0.114
-0.116


o.620
-0.124


o.203
-o.2t6


Y MOUENT


1.368
-1.368


-1.706
1 ,706


-0, 605
0. 605


-o,r2t
o.l2r


0.132
-o.132


-7.A24
r.824


-0.150
0.150


-5.41 4


5.074


-6.694
6-694


-8.861
8.8 61


-1 .91 6
1 .916


-4.462
4 .462


-0.876
0.876


Z UOMENT


-r8 ,570
18.570


-18.5?1
18.5?1


-18,469
18.{69


-18,4 38
18.438


-18.443
18.444


-18.367
18.367


-13.056
13. 05 6


-13 - 051
13.051


-r2.964
a2-968


-72.442
12,482


-72.154
L2.158


-L2 .61 6
12 - 616


-t2.659
l2 - 659


{ 1484} > LrST FOR t{EU 40211 TO 40261 BY 10


}RÊSULTS OF NTEST ÀNALYSES+


PROBLEM - BR 163 TITLE . BR 163 STROD¡ MODEL


ACTIVE ÙNITS FEET KIP MD DEGF SEC


MEMBER FORCES


MEMBER LOADTNG JOlNT /---------------------FORCE---------'---'--'--'//----------__-_'_----MøENT----_--_-_-----------l
SHEAR-Z TORSIONÀL BSNDING-Y BENÐING.Z


4021A NBWÀ 80251
40202


sBwA 80251
40202


4022r NBWÀ aO252
40203


sBwÀ ao252
40203


4A231 NBWÀ 80253
40204


sBwÀ 80253
40204


40241 NBWÀ 80254


1.438 -4.724


MIÀL


-0. 00 1


0. 001
- 0. 018


0. 018


0.007
-0.007
0,012


-0.012


-0.00 1
0.001
0. 000
0.000


0.000


SHDAR-Y


-1 .364
1 .364
1.364


-1.364


-1.438
1.438


-1.438


-1.329
7.329
r.329


-a.329


-r - 335


0.076
-0.076
-0.525


0 .001


0 .08r
-0 .081


0.124


0.079
-0,079
-0.079


0.079


0.0?9


L211
-l ,211
-L.211
L211


-t.281
L241
1.288


-1.288


0.047
-0.04?
-0.041
0.04?


-0 . 413


-o -203
-0.359


2 -504
-0 .5 63


-0.084
-0. 511
-0 .0 8?


1 ,001


-0.041
-0.541


0.003
0.582


0.0?0


-1 1. 833
1.768


11. 83 3


-1, ? 68


-11.791
1.181


11 .791
-1.181


-11.716
1. 910


11 . 716
-1.910


-tI.129
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40251


40261


SBWA


N8WÀ


SBWA


NBWÀ


SBEÀ


40245
80254
4A205


I 0255
40206
I 0255
40206


a0256
40201
ao256
44241


0. 013
-0.013


0-007
-0.007


-o.o21
o .021
0.00?


-0.007


-0.0?9
-0 ,080
0.080


0 -124
-o.124
-0 .08 2


0.082


0. s28
-0.004
-0.0?8
0.0?8


0 .05?
-0.05?
-0.424
-0. r00


0.078
-0.078
-0.194
0.194


0. 413
0. 413


-0. 413


0.793
-0.793
-0.793


0.?93


-1.398
1.398
Ì.398


-1 - 398


0-019
0.5?0


0.057
-0.976
0. 104
0,542


-2.619
0.654
o.21r
0.304


1.878
11.129
-1. 87 I


-11.608
0.993


11.608
-0.993


-11.596
1. 668


11.596
-1.668


-1 .r97
-1.890


1 -r91
1.890


-7 .150
-2.515


?.150
2 .515


-7.141
-r.195
I .141
1 .195


-1.150
-L.A24
1.150
L.A2A


-1 .215
-o.146


1 .2I5
0.146


-1 -240
-0.116


1.240
0. 116


-7 .261
-0.288
1.261
0.28I


0.000
0.000
0.000
0.000
0.000
0.000


226.AAA
-166.034
-226.488


166.034


0.000
0.000
0.000
0,000
0.000
0.000


222.694
-163.201


0.000 1.335
0.000 1.335
0.000 -1.335


{ 1485} > LIST EOR MEM 40311 TO 40371 BY rÛ


PROBLEM . BR 163 TITLE _ BR 163 STRUDT MODEL


ÀCTIVE UNITS EEET KIP MD DEGE SEC


ÀXI&


0 .021
-0.021
-o,092
0.092


0.004
-0. 00 4


0.065
-0.065


-0.009
0.009
0.010


-0.010


0.000
0.000
0.003


-0.003


0.082
-0.082
-0.012
0-012


0 .014
-0 .01 4


-0 .01 8
0.018


-0. 12 1


0.12r
0.o52


-0 .05 2


dIÀL


119,234
-1 65.206


-0.754
0.754
0 .015


-0.015
0.141


-o.147
-9.246


9.246


170.558
-156.526


0.439
-0.439
0.936


-0. 936
-4.688


4.688


-1.438
1.438
1.438


-1.438


-1.345
r.345
1.345


-1 .345


-r.2t6
1.216
I.216


-1.216


-1.0r9
r.079
1.019


-1.079


-0.997
t .991
0.997


-0.997


-r.024
1.024
L,024


-t.024


SHEAR-Y


0.000
0.000
0.000
0. 000
0. 000
0.000


13.283
-11. 950
-13-2A3


rr,950


0.071
-0.071
-0.066
0.066


0. 144
-o.144
-0,071
0.0?r


0-415
0.109


-0.083
0.083


0.130
-0.130
-0.055
0.055


0,970
-0. 970
-o .91 0


0.970


-1 ,38 5
1.385
1.385


-1. 38 5


-0. 54 0
0.540
0.540


-0.540


-1.368
1.368
1.368


-1.368


-1.425
l-425
\.425


-1,425


-a,629
0.629
a .629


-a .629


0.327
-o-321
-o.321


o ,32r


o.281
-o.862
-0.510
1.939


0.294
-0.800
-0 ,3 41
0.868


0.351
-0.876
-0.31 9
0.807


0.443
-1,507
-0.312


0,833


0.400
-1.532
-0.309
0.918


0.334
-r-293
-0.142
0.588


MEMBER FORCES


MEMBER LOADING JO]NT


40311 NBEÀ 80351
4A302


sBwÀ 80351
40302


40321 NBWÀ 80352
40303


sBnÀ 80352
40303


40331 NBWA 80353
40304


sBflÀ 80353
40304


40341 NBWA 80354
4 0305


sBwA 80354
4 0305


40351 NBWÀ 80355
40306


sBwA 80355
40306


40361 NBWÀ 80356
4 0307


sBwA 80356
40301


40311 NBBA 80357
4 0308


SBWA 80357
4 0308


MEMBER FORCES


MEMBER LOÀDING


30111 SUBDL 30111
34112


NBBR 30111
3Ar12


sBaR 30111
30112


NBW+ 30111
301 I2


sBw- 30111
30L12


3Û121 SUBDL 30121
30r22


NBBR 3AI2I
30I22


SBBR 30121
30122


NBW+ 30121
30122


-1 .211 0.068
1.21r -0.068
l,2rr -0.0?1


-1 -27a 0.071


SHEAR_Z TORSIONÀL BENDING-Y BENDING_Z


0.166
-0 ,58 6
o.284
0.909


1486] > S
148?} > SCOLUMN DESTGN INELUENCE LOADS
1488} > LOAÐ LIST 'SUBDL' 'NBAR' 'SBBRI
1489Ì > LÌST rOR MEM 30111 TO 30161 BY 10 30211 TO 30261 BY 10 -
1490) > 30311 TO 30371 BT 10 30411 TO 30471 BY 10 -
1491] > 30511 TO 30511 BY 10


*RESUT,TS OF LATEST ANÀLYSES]


PROBTEM - BR 163 TITLE _ BR 163 STRUDL MODEL


ÀCTIVE UNITS FEET KIP RÀD DEGF SEC


SHEAR_Z TORS]ONÀL BENDING-Y BENDING-Z


0.000
0.000
0.000
0.000
0.000
0.000


13. 165
-11.832


11 .302
-11 .302
-0 .485


0.485
-0,308


0.308
2-2r8


-2.218
-5 -286
5.2A6


-7.368
1 .368


-o.462
o.462


-0,593
0.593
3.526


-3.526


0.000
0.000
0.000
0,000
0.000
0.000


-2.150
2.r50
2.15Ð


-2.L50


0.000
0.000
0.000
0.000
0.000
0.000
0.540


-0. 54 0


-133.298
19,499


4 .514
-2-204
3.425


-1.961
-23.381


12-826
48.401


-23,239


83.599
-44.529


4.869
-2.61 I


5.6r 6


-2.194
-34.342


17.598
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lû141 0.000
0.000
0,000
0.000
0.000
0.000


12.835
-11 .385
-12 .835


11 .385


0.000
0.000
0 .000
0.000
0.000
0.000


L4.242
-r2.683
-14 -242
12.683


0.000
0.000
0.000
0.000
0.000
0.000


14 .060
-12.500
-14 .060
12.500


0,003
-0.003
11 .250


-r1.250
-22,915


22 .91 5
35.310


-34 .333
-52 .303


51 .326


0.003
-0.003
11,152


-rr.152
-23,191
23.L9t
35,162


-34 . r85
-52 -693


s 1 .716


0.009
-0.009
-5.121


5 -121
-37.805


37.805
1.681


-0.631
-?4 .658
13.608


-o -a29
o.429


34 .317
-34 .311


2.468
-2.464
11.113


-l 6.123
-9.999
8.949


0 .015
-0.015
16. I68


-16.868
-9.363


9.363
43.163


- 42 .651
-21 .891
26.145


0 .015
-0 .015
16.788


-16.?88
-9. 593


9. s93
43.645


-42.539
-28 .301


21 ,195


-o,o12
0.012
1 .r39


-1 .739
-18 .999


18. 999
23.041


-22,015


30211


30221


30231


30247


30251


30261


5. 133
-5.133
-0.142
0.102


-0.550
0.550
5.024


-5.024
-8.501
8.501


-1.096
1.A96


-0.531
0,531


-0.131
0.731


11.0r2
-11 .012
-9.I97


9.791


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDf,


NBBR


SBBR


NBW+


sBw-


SUBÐL


NBBR


SBBR


NBW+


sBw-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBfl+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBB.


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBfl+


30121
30122


30131
30132
30131
30132
30131
30132
30131
30132
3 0131
30132


3 0141
30t42
3 0141
30142
3 0141
30t42
3 0141
30r42
30141
30r42


30151
30152
30151
30152
30151
30152
30151
30152
30151
30r52


30161
301 62
30161
30r62
3 0161
30162
3 0161
30162
301 61
30162


3021r
34212
30211
30212
30 211
30212
30211
30212
30211
30212


30221
30222
3022r
30222
3022r
30222
3022r
30222
30221
30222


30231
30232
30231
30232
30231
30232
30231
30232
30231
30232


30241
30242
3024r
30242
30241
30242
30241
30242
30241
30242


30251
30252
I 0251
30252
302 51
3A252
30 251
30252
30251
30252


34261
30262
30261
34262
34261
30262
3426r
34262
3026r
34262


4.466
-4.466


188,040
-112.110


-0 -232
t -232
0.888


-0.888
4.751


-4.15I
6.008


-6.008


77 r.492
-156.222


-0.953
0. 953


-0.119
0.179
6.224


-6.224
4.115


-4.115


119,262
-162.442


-0, 669
0.669


-0,211
o-211


-0.1 7l
0.?17


-4.401
4.401


192-492
-11 6.412


0.091
-0. 091
0.645


-0. 645
-10.508


10.508
2.69A


-2.694


163,281
-152 .992


-1.041
1.041


-0. 361
0.36r
1,842


-1.842
-19,482
19-a82


r54.869
-144.581


0.629
-0.629
r. 111


-1. 111
-8.045
8.045
1 .926


-1 -926


r?3.853
-162.7 9A


0.295
-0.295


1. 137
-t-731


9.915
- 9. 915


155.120
-144.065


-0.695
0. 695


-0. 189
0. 189


10. 236
-10.236


3.411
-3.41 1


r59.942
-148.338_0.196


0.?96
-o.422
0.422
1.526


-1.526
-7 .584


1 ,584


112.A93
-161.249


0.319
-0, 319
0.936


-0. 936
-18 . 410
18.{10


9. 600
-9. 600


t62,139
-r52.569


0.803
-0.803
-0.043
0.043


10,400
-10.400


-4 .666
4 -666


0.578
-0,578
-0.401
0.407


-0.383
0,383
2.865


-2 .865
-3.808


3.808


-0.735
0,735


-0.553
0. 553


-0. 480
0. 480
3.O21


-3.O21
-5.200
5.200


6, 136
-6,136
-0.404
0.404


-4.294
0 -294
r -426


-7.426
-3.410


3. 410


-9.191
9.19t


'o -244
o.248


-0.332
0.332
3.422


-3.422
-2 .699
2.699


6 .901
-6.901
-0. 931


0. 937
-0. 691


0. 691
I .882


-8.882
- 15. I30


15.830


-5.411
5 .411


-o -112
0,112


-1 .002
1.002
9.006


-9. 00 6
-10.990


10,990


-0.540
0.540


0.000
0.000
0.000
0.000
0. 000
0.000


-2.311
2.3r1
2 .311


-2.311


0. û00
0.000
0.000
0.000
0.000
0.000


-1. 676
L .616
L .616


-1.676


0.000
0.000
0.000
0.000
0 .000
0.000


-2,531
2.531
2.531


-2.531


0.000
0.000
0.000
0.000
0.000
0.000


-0.088
0.088
0.088


-0.088


-0.004
0.004


-16.5r2
16.5r2
30 .7 03


-30 .1 03
-35.680
35.680
55.648


-55.648


0.005
-0 ,0 05
14 ,996


-14 .996
-33. 561


33.561
33.253


-33 .2 53
-60.142


60.142


0.070
-0.070


-42.230
82.230


-11.012
1a.012


-156.569
156.569


- 113 .2 81
r13.28L


0.082
-0.082


-91.004
91 .004


-101 .567
101.56?


-171.633
171.633


-164.195
164 .795


-o.022
o.022


-22.224
22.220
ro.119


-10.119
-42.1î3
42,103
19.231


-19.231


0.015
-0.015
20.901


-20.901
-13, 994


13.994
40.696


-40.696
-24.914


24.91 4


0.014
-0.014


-11.368
11.368
25.4r9


-25.419
-79.11 9
t9,11 9


49.149
-21.544


-20.aa6
1l .891
4,469


-2.36r
4 .251


-2.266
-30.242


15.361
43.431


-23,1 rA


-222,694
163.201


0.000
0.000
0.000
0.000
0.000
0,000


234.683
-110 -293
-234.643


a70 -293


-13.165
rr.832


0.000
0.000
0.000
0.000
0.000
0.000


13.156
-11.105
-13,156


11 ,7 05


8.114
-8.114
0.545


-0.545
0.360


-0.360
10.175


-10.175


3031 1


34312
303r1
30312
30311
30312
30311
30312


-3-294
3.294


-0. 681
0. 681


-0. 6?8
0.678
8.086


-8.086
-9.880


9.880


4 -264
-4.264
-1.097


1.097
-1.028


r .028
11 .211


-7T.2LT
-15.059


15.059


2L493 0.000
-11.686 0.000


5.562 0.000
-2.691 0.000
4.914 0.000


-2.424 0.000
-32.457 226-018
16.111 -163.350
52.233 -226.018


-25.296 163.350


-18.449 0.000
44.311 0.000
4.550 0.000


-2.30a 0.000
3.650 0.000


-2.012 0.000
-21 .558 271.801
13.61s -196.815
39.916 -271.801


-20-923 196.815


t29-O19 0.000
-14.541 0.000


3.037 0.000
-1.654 0.000
3.544 0.000


-1.698 0.000
-33.146 266.203


14 .087 -192.232
31.056 -266.203


-16-027 192.232


-3?.913 0.069
13.809 -0. 05?
1 -051 234.811


-3.786 -195.54?
5.809 -4?9.615


-3.396 399.431
-6S.458 651.504
38.461 -529.918


rr6.129 -1006,314
-60.880 825.482


30.865 0.0?0
-11.748 -0.058


6 -223 232.131
-3.528 -193.815


7 -444 -483. 885
-3,946 402.944


-70.339 648.309
38.908 -521.294
91.35s -1014 .005


-52. 999 831.812


\1.415 0.004
-5.724 0.031
5.808 85.640


-3.253 -10?.116
5.795 -6L4,491--3.254 412.124


-66.391 348.703
36.069 -344.361
46.332 -1203.116


-49.2A2 925. 118


-23.819 -0,432
? .830 0.325
8.158 s40.486


-4.046 -411.796
1 .189 -159. 370


-3. 934 164.621
-81.218 1213.548
45.116 -923.866


112.A6A -4?3.058
-56.388 431 ,532


-31.903 0.341
la.62a -0.282
5.499 382. 558.-3.t24 -315.929
5.033 -212.542


-2.A59 I75.518
-51.384 895.858
31.541 -125,r14
75.131 -536.148


-4t.552 424,161


43,578 0.331
-15.547 -0.213


4.891 380.76r
-2.191 -314.{48
6.080 -2!1.423


-3.191 179.530
-a6.23r 893.176
42.134 -122.96119.O41 -544,914


-42 -120 435. 30?


-49.485 -0.240
21.493 0.200
-3.741 141,142
1.462 -r23.012


-3.334 -393. 178
2.090 321.633


-1 6.244 392,245
4a.091 -314.460
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sBw- 30311
30312


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW_


SUBDL


NBBR


SBBR


NBW+


saw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBn+


SBW-


SUBDL


NBBR


SBBR


NBW+


SBH-


SUBDL


NBBR


SBBR


NBw+


30321
30322
3032 1
30322
30321
30322
3032 1
30322
30321
30322


3 0331
3 0332
3 0331
3 0332
3 0331
30332
3 0331
3 0332
30331
3 0332


30341
30342
30341
30342
30341
30342
30341
30342
30341
30342


3 0351
30352
3 0351
30352
3035 1


30352
3035 1


30352
30351
30352


303 61
30362
303 61
30362
303 61
30362
303 61
30362
30361
30362


30371
3031 2
30371
3031 2
30371
30312
303?1
34312
30371
3031 2


30 411
30412
30411
34412
30411
30412
30411
30412
304 11
30412


30421
30422
30421
30422
30421
30422
30421
30422
3042r
30422


30431
30432
30431
30432
30431
30432
30431
34432
30431
34432


30441
34442
30441
30442
30441
30442
30441
30442
30441
30442


304 51
30452
30451
30452
30451
30452
30q51
30452


-18.864
18.864


r53,572
-143. 401


-0.097
0.097


-0, 988
0.988


-1,121
1.121
3.038


-3.038


116.412
-165. 695


-0. 165
0. 165


-r.501
1. 501
2 .513


-2.513
5,992


-5.992


142.q91
-L32.121


0.828
-0,828


0. {32
-0.432
17.100


-17.100
1.133


-1.133


I31 .392
-126.868


0.380
-0.380
0.401


-0.401
1 -646


-1 .606
-6.250
6.250


136.411
-r25.947


0.903
-0.903
-0.649


0.649
-16-205
16.205


3.581
-3. 58 1


142.219
-131. 695


-o -225
o -225


-0. 4 55
0.455


-8.913
8. 913
6.441


-6.441


114-261
-161.178


0. 380
-0,380
-0 . 116


0. 116
0.379


-0.379
-11.582


11. 582


16 6. 551
-I53 -462


-0.211
o.zI1


-0 . 716
0.?16


-4.551
4 .551


-0. 82 3
0.823


184. 960
-17 1. 7 53


-0.22\
o -221


0.994
4.008


-4 .008
6.319


-6.319


t52.190
-139. 583


0.513
-0.573


o.232
-0.232
10.122


-10.122
8.236


'8.236


15 5. 660
-r42.64r


0.234
-o.238


0.231
-4.231


2.511
-2.511


-41.097
40.131


-a -012
4.0t2
6.969


-6,969
-r9-2to


19. 210
22.145


-21.11 9


-41.463
40 .q91


-0.005
0.005


-10.128
10.128


-38 .048
38.048
-9.454
10.439


-t2.o12
l1 .087


-0.030
0.030


33.035
-33,035


6,41 2


-6.412
to.931


-69.952
1.730


-2.116


0 .016
-0 .01 6
16.?18


-16.?18
-8,208


8.208
4 0 .539


-39.54 0


-23.17r
22.L12


0 .016
-0 .016
19.243


-t9.203
-10.253


10 .2 53
44 -818


-43.478
-26-216


25.2L1


0.009
-0.û09
10 .07 3


- 10.01 3
-5.194


5. 194
28 .538


-21.534
-aa -446
11,446


0.000
0.000
0.000
0.000
0.000
0.000


t2.820
-11 .577
-12.420


17.511


0.000
0,000
0.000
0.000
0.000
0.000


12. 900
-11.651
-12.900


11.651


0.000
0.000
0.000
0.000
0.000
0.000


12 ,121
-10,8?3
-12.121


10.873


0.000
0.000
0.000
0.000
0.000
0.000


12.305
-1 1 .050
-12.305


11.050


0.000
0.000
0.000
0.000
0.000
0.000


11.550
-10 .31 0


-13.046
13.046


-5. 401
5.401
0.264


-0,264
o.191


-o.191
9.303


-9.303
-6.164


6.164


-3.053
3.053
0.330


-0.330
0.504


-0.504
9.627


-9.621
-8.003
8.003


-o.664
0. 664
0.501


-0.501
0.801


-0 .8 0?
L4.914


-14-914
-12.315


12.315


-3.860
3.860
0.360


-0.360
0.489


-0.489
9.194


-9 -194
-? .513


? .513


1.334
-1.334
0.363


-0.363
0.102


-o -102
13 .396


-13 .396
-14.294


10 .298


3 .011
-3.011
0,266


-0.266
0 .515


-0.515
9, 953


-9. 953
-1 .433
1.433


9.895
-9 .8 95
o.243


-o.243
0.184


-0. 184
2.009


-2 .AO9
-4.636


4 .636


-7 .640
1.640
o.226


-o.226
0.44 6


-o -446
3.480


-3.480
-1.621


1-621


0.001
-0.001
o.22r


-0 .221
0. 311


-0.311
3,322


-2 ,711
2.111


-0-019
0. 019
8,868


-8.868
-28.246


24.246
15.362


-75,362
-45,439


45,439


0.040
-0.040


-82,984
a2.98 4


-1 5 .021
1 5 .021


-153. 671
153.677


-124.055
12q.055


0.040
-0.040


-95.{79
95.419


-107,491
107.491


-17?.393
177.393


-1??.059
177.059


-o -024
0.024


-2r -456
21.456


-4.622
-37.870


31 -A10
12.354


-12.358


0.008
-0,008
15 .51 4


-15,514
-10, 648


10. 648
2A .399


-28.399
-1?.099


1? .099


0.025
-o,o25
33 .8 63


-33.863
-r9.887


19.88 7
60.?35


-60.735
-30.795
30.795


0.000
0.000
0.000
0.000
0.000
0.000


-0.893
0.893
0.893


- 0. I93


0,000
0.000
0.000
0,000
0.000
0,000
r -962


-1.962
-t.962
r.962


0.000
0.000
0.000
0.000
0.000
0.000
0.124


-o.124
-o.124
a.124


94.219
-45.2L2


31 .530
-12.496
-2.312


r.463
-5, 611
2.463


-13.O41
40.99r
59,176


-36.379


-166,O43
625 -924


-o.241
o,205


r44.203
-120. 158
-39?.349


331.076
386.151


-309.346
-11 3.253


631.871


40.51 6
-40.576


14.441 -4.219
-3. 696 0.202
-2.15A 4.825


1 .58? -40.475
-4,163 -51r.411
2.3A1 431.490


-75.668 \22.824
41.1AO -157.841
66.846 -1055.847


-38.6?4 803.88?


30351


3036 I


30431


4 .808
-2.412
-3.498


1.733
-5 -694
2.855


-106-213
53. 5 66
a6-264


-42-918


21,441
-8 .106
-2.125


1 .439
-3.962


2 ,275
-14-125


47.9Ð2
60,171


-33.357


-1 .449
2.681


-2.160
1.463


-5.126
2,624


-91.742
49.920
15 - 415


-38.710


-18.813
8.065


-2 -111
r.228


-4 -020
2.142


-??.331
41.800
58.575


-32-040


-104 .803
60,869
-2.088


1.009
-2,06r


1.245
-20,150


11.230
35.074


-r4.492


1 9 .693
-45.11Ô
-2.239
r.234


-3. 864
1.881


-31.432
15.982
2r.265


-14 .040


-14.512
14.567
-2.11 9


1.r91
-3.062


1. 670
-30.584


15,7 00
23 -629


-13. 904


-0.504
0.399


415.155
-359.41 3
-a2-656
106.843


10 00. 33 6
-152-311
-253.1?s


260,999


o,32r
-o.264


342,169
-283.085
-169.963


140-660
156-526


-613.585
-401. 965


32L.241


0. 325
-0.266


31 1.364
-302.81 I
-194 .884


754.282
807.213


-648.r83
-44A -1 32
348.925


4.224
-0.195


259.100
-223 -t40
-135.688


11?.145
605.6?4


-505.579
-34 9.518


285,450


0.000
0.000
0.000
0.000
0.000
0.000


206.248
-152.AA9
-206.248


152.089


0.000
0. 000
0.000
0.000
0.000
0.000


208.461
-153.951
-248.467


15 3. 951


0.000
0.000
0.000
0.000
0.000
0.000


193.001
-r41.482
-193.001


L41.482


-2.000 0.000
2.000 0.000
0.316 0.000


-0.316 0.000
0.423 0.000


-0.423 0.000
4.3?3 1-446


-4.3?3 -Ì.446
-3.185 -r-446
3.185 1.446


-1.004 0.000
1.004 0.000
0.255 0.000


-0.255 0,000
0.303 0.000


-0.303 0.000
3.203 0. 909


-3 - 203 -0. 909


22.530 0.000
-13,571 0.000
-2.130 0.000
1.312 0.000


-3.109 0.000
1 .813 0. 000-..38.757 a91.496


19.164 -145.181
21.346 -191.496


-13.075 145.181


1.291 0.000
-2.442 0.000
-2.351 0.000
t.2r9 0.000


-2-912 0.000
t.629 0.000


-31.491 119.199
1?.309 -131.3?9
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sBw- 30451
30452


-r.618
1.678


r58.068
-145.009


1.439
-1. 439
-0.341


0.341
-6.513


6.5?3
-4. 130


4 .130


155.414
-r42.415


-0.059
0.059


-0.251
0 .251


-3.130
3. 130
1.097


-L.091


165.787
-157. 150


0.032
-0.032


0. 112
-0 -rt2


7.484
-1 -484


-13.454
13. 4 54


766.661
-158.029


o.022
-o.422
-0.120


o.a2a
-L4 .201


14.201
10. 633


-10.633


163 -552
-154.591


-0.063
0.063
0. 410


-0. 410
L9.629


-19.629
-11. 610
11.610


15? .004
-r4a,042


0 .115
-0 .7 15
0.461


-0.461
-9. I 30


9. r30
20,532


-20.532


156.485
-141,641


-0.110
0. 110
0,o24


-0.024
8.809


-8.809
-8.520
8.520


180.288
-11 1.445


-1.438
1.4 38


-o.521
o.521


-5.466
5.466


5.157


156. 386
-14f.542


0,058
-0.058
-0.03s
0.035


-8.534
8.534
1.8A1


-? .887


-11.550
10.3r0


0.000
0.000
0.000
0.000
0.000
0.000


11. 681
-10.441
-11,681


10.441


0.000
0.000
0.000
0 .000
0.000
0.000


rr - 641
-10.407
-11.647


10.407


-1.006
1.006
0,033


-0.033
0.036


-0.036
I .336


-7.516
-7 ,21 5


6,454


-1.056
1.056
0.036


-0.036
0.040


-0.040
8.328


-7 .508
-7.241


6.421


2.ro4
-2.104
-0. 1 06


0. 106
-0.069


0,069
10,937


-10.08s


1.504


-a -292
0.292


-0 . 119
0.119


-0.021
0.021
6.582


-5 .7 31
-14.802
13.951


0.1?5
-0.1?5
-0.016
0.016


-0 ,0 51
0.05r
1,685


-6.845
-8 - 061
1.22L


0.093
-0.093
-0 .446
o.446


-0.422
4.422
3.423


-2.583
-s.65?


4 .817


-2,220
2 -220


-0.440
0,440
0.335


-0.335
0.451


-0.451
4 .651


-4.651
-3,3?5
3.3?5


I .819
-1 ,819


0. 158
-0 .1 58
0.296


-0.296
3-244


-3,284
-1 .821
1.42t


35.183
-35. 183


-0.056
0.056


-0.080
0.080
5.261


-5.261
-9.424
9.828


-30.162
30.762
-0,492
o.o92


-0.085
0.085
9.942


-9.942
-9.91 4


9.91 4


7.133
-1 -133
o.o22


-o.022
0.005


-0.005
6.150


-6 .7 50
-1 .142
1.182


-11.62r
11.621
0.461


0. 187
-0.187


3.854
-3.854
-3.600


3. 600


12.541
-12.541


0.090
-0.090
o.2L4


-o.274
13.012


-r3.012
-11.r56


11.756


4.380
-4 .380
0.809


-0,809
0.701


-0.701
10.145


-10.145
-6.625


6.625


-17.801
1? .801
0.724


-0.L24
0.2a2


-0,202
11.631


-11. 631
-10.115


10 . 115


-2.441
2.441
0.096


-0.096
0.108


-0.108
-2 -91 6


2 ,916
5.365


-5. 3 65


-4.152
4.152


-0. 16 6


0.166
-0.144
0. 144
5.149


-5.149
9.914


-9. 978


-2.635
2.635


-0.306
0.306


-o.238
0.238
9.575


-9.575
1t . ?35


-11,135


-1.L41
r. 14?
0.094


-0.094
o .215


14.628
-t4.624
-12.591
12.59r


-0.397
0.397
0.017


-0.017
0.o29


-0.029
0.010


-0.010
4.220


-o.220


2r.343
-11.508


4.168
-2.818
-2 -A10


1.38?
-3. 934
l. 937


-4t.026
20.423
28.194


-13.847


-18. 630
10.571
-1.648


0.946
-2-152


1.440
-30.081


15.533
11 -165
-9.691


-279.1 t1
L76-626


0.463
-o -294
0.651


-0 . 418
-31.0??
15.643
52.108


-23.3r2


216.099
-125.961


o,620
-o,352
o.124


-o -415
-55. 918


26.149
64.440


-35-2aA


-65.853
42.344
-0.361
0.296


-0. 154
0.137


-49. 11 4
24.654
59,336


-35.6?8


91.309
-55.982
-2 .0 58


0.656
-0.854
o.244


-39. 645
21 .921
40.759


-29.A16


-19 -942
42 ,3AO
-r.092


o .421
-r.111
1.075


-84,124
45.508
1 4 .249


-38 -942


-33.604
2A .463
-3.849


1 -q23
-3.660


1.557
-78.294


41.864
58.880


-39.005


143.293
-89.889
-1,090


0 .718
-1.508
0.901


-69.994
35.100
59.866


-29.522


-77 9.199
131.3?9


0.000
0. 000
0.000
0.000
0.000
0.000


182.580
-133. 580
-182. 580


133. 580


0.000
0.000
0.000
0.000
0.000
0.000


r82.195
-133, 945
-r82 -195


133, 945


-71.205
8.256
0.114


-0.0?8
-0.614
0.120


41.639
-18.415
-25.140


5.628


-L2.269
9,114
0.255


-0.149
-0. 513


0.632
42,198


-74 .991
-25.465


5.833


-tL.289
11 .641
-0. 600


o-271
-1 ,61 9


1. 4?0
45.661


-13 . 713
24,365


-30-229


-rt.182
10.896
0,465


-o-827
-0.494


0.430
6. 419


12-29a
-67.918


24.2L5


4.981
-4 .456
0.333


-0.382
-0 .7 38
0.585


51 . 410
-29.614
-54.423
35,502


4.581
-4.302
-1.344


0. 006
-2.594


1.331
-3. 669
72 .61 9


-1.829


2.955
-2.531


0.388
-o.432
-o.642
0.498


5\.111
-29.388
-57.468


34 .620


-0. 90 9


0.909


0.000
0. 000
0.000
0.000
0.000
0.000
o.662


-o.662
-o.662
o,662


0.000
0.000
0,000
0.000
0,000
0.000
o.329


-o -329
-0.329
4.329


30461 SUBDL 30461
30462


NBBR 30461
30462


SBBR 30461
30462


NBW+ 30461
30462


sBW- 30461
30462


30471 SUBDL 30471
3041 2


NBBR 30411
30412


SBBR 30471
30412


N8W+ 34411
30412


sBw- 30471
30412


3051r SUBDL 30511
30512


NBAR 30511
30512


SBBR 3051I
30512


NBW+ 30511
30572


sBw- 30511
3051 2


30521 SUBDI 3A52r
34522


NBBR 30521
30522


sBaR 30521
30522


NBW+ 30521
30522


sBw- 30521
30522


30531 SUBDL 30531
30532


NBBR 30531
30532


SBBR 30531
30532


NBff+ 30531
30532


sBff- 30531
30s32


30541 SUBDL 30541
34542


NBBR 30541
30542


SBBR 30541
30542


NBW+ 30541
30542


sBw- 30541
30542


30551 SUBDL 30551
30552


NBBR 30551
30552


SBBR 30551
30552


NBW+ 30551
30552


sBw- 30551
30552


30561 SUBDL 30561
30562


NBBR 30561
30562


SBBR 30561
30562


NBW+ 30561
34562


sBw- 30561
34562


305?1 SUBDL 30571
34512


NBBR 30571
30512


SBBR 30571
30512


NBe+ 30511
30512


sBw- 30571
30512


I 1492Ì > LrST FOR MEU 40211 TO 40261 BY 10


PROBf,EM - BR ]63 TITLE - BR 163 STRUDL UODEL


ÀCTIVE UNITS FEET KIP MD DEGE SEC


1.848
-1.848
-0.0 4 ?


0.04?
-0.050


0.050
3. 594


-3.594
-5. 666


5..666


0.416
-0.416
-0.063


0.063
-o.223


o .223
-14.633
14.633
13 .0 04


-13.004


0.139
-0. 139
-0 ,0 1s
0.015


-0.048
0.048
? .683


-6.843
-8 .03 6


1 .196
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MEMBER EORCES


MEMBER LOÀDING


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBfl_


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


JOINl


80251
40242
802 51
40242
802 51
40202
802 51
44202
8025r
40202


232.521
-342 -L44


15,614
-9.888
12.493


-t52,539
91.944


251.942
-169.030


0.093
-0.0?1


416.686
-387.140
-61 3.615


517. 698
1438.091


-1027.243
-1663.883


1156.204


ÎORSIONÀL BENDING-Y BÊNDING-Z


44221


40311 SUBÐL 80351
40302


NBBR 80351
40302


SBBR 80351
40342


NBw+ 80351
40302


sBw- 80351
40342


4032I SUBDL 44352
40303


NBBR 84352
40303


SBBR 80352
40303


NBW+ 80352
40303


sBw- 80342
40303


40331 SUBDL 80353
40304


NBBR 80353
40304


a0252 595.846
40203 -595,846
ao252 0.4 56
40203 -0.456
ao252 A.929
40203 -4.929
ao252 -5.309
40203 5.309
a0252 6-002
40203 -6.002


a0253 513.214
40204 -513-214
80253 0,296
402A4 -0.296
80253 1 .137
40204 -1.137
a0253 3. 671
402A4 -3.611
80253 10.057
40204 -10.057


8ô254 558. 312
40205 -558. 312
8A254 -0.124
4A205 4.124
80254 -0. 184
40205 0.184
80254 9.804
40205 -9.804
80254 2.234
40205 -2.234


80255 601.349
40206 -601.349
80255 -0,553
402A6 0.553
80255 -0.201
40206 0.201
80255 0. 132
40206 -0.132
80255 -3.172
4A206 3.112


8A256 584.429
40201 -5A4.429
80256 0.541
40201 -0.541
80256 1.160
40207 -1.160
80256 -21.095
40201 2L.095
a0256 12-186
40201 -12,146


MIÃL


565.330
-565.330


L. t12
-1 -112
0.446


-o.446
19.306


-19.306
-21.923


21 .923


606.038
-606.038


-0. 110
0. 110


-0.849
0.849


-5.448
5.448
3.14?


-3. 147


572 .516
-512.576


-0.141
0. 141


0.004 -25.012
-0.004 25.412


9. 914 -0.825
-9. 914 0.825


-23.21r -0.819
23,211 0.819
53.1?4 9.249


-53.174 -9.249
-73.141 -12-364
13.141 12.364


0.004 15.051
-0.004 -15.051
6.353 -0.838


-6.353 0.838
-25.065 -0.857
25.065 0.857
44 .436 9,482


-44.436 -9,482
-?3.975 -11.914
13.975 11 .914


-0.006 -15.148
0.006 15.148


2I.349 -0.829
-2r.349 0.829-..8,560 -0-198


8.560 0.?98
12.515 8.597


-12.515 -8.597
-46.999 -11.790
46.999 11.790


0.000 26, 105
0.000 -26.105


19.035 -0.808
-19.035 0.808
-10,748 -0.798
10.148 0,798
69.692 9.200


-69,692 -9.200
-52.OAr -11.?30
52.081 11.?30


0.010 -15.355
-0.010 15.355
15.865 -0. 64s


-15.865 0.645
-11.688 -O-6a2
11.688 8 .682
62-A11 8.483


-62.A11 -8.483
-51.893 -9.61r
51.893 9. 611


SHEÄR'Z


36. 393
-36.393


0.208
-0.208
o.424


-o.424
6.311


-6.311
-5.268
5.264


-55. 105
55.105
0.548


-0 .548
0.600


-0. 600
13. 592


-13.592
-13.50?


13.507


29.11 5
-29.11 5


0.422
-0.422


-91.918 0.090
216-941 -0.057


9.645 483.599
-3.558 -410.437
\2.A23 -662.746
-5-916 490.409


-104,833 1449.208
36.516 -1056.?84


L44 .109 -L643.264
-53.461 1103.485


58.411 0.084
-169.489 -0.452


7 .315 41 6.898
-I.t2a -430.013
7.335 -659.436


-1.010 41 4 .453
-83.?51 1431.807
13-1A2 -1103.869


115.111 -1633.889
-21.1A3 1081.952


-70.340 0.037
182.130 -0.080
11.526 559.870
-5. 405 -402.315
10.631 -56s.19?
-4.1 43 502.423


-121.990 1586.266
64.543 -1051.108


157.305 -14?8.930
-10.292 1132.015


112.985 0.150
-305.638 -0. 148


8.982 551.314
-3.021 -410,839


1 .448 -551 .814
--1 .560 412 .492


-.'81.414 1565.342
13.520 -1051 .018


r08.116 -1451.831
-2\ -541 1061 .416


-233.517 0.1?4
346.838 -0.097
10.300 558.04?
-5.539 -440.960
12-991 -537.853
-1 .961 451. s98


-185.941 1576.694
123.340 -1118 . 609
168.?93 -t421 .661
-91.A64 1044.691


BENDING-Y BENDING-Z


-133.704 -0.173
-r34 ,873 0. r09


-3.071 3??.586
1 .534 -313. 965


-1.914 -531.660.-1.219 404.168
-54.813 1097.519


?.813 -162-660
73.366 -1213.591


-34 .486 847. 653


180.658 -0.163
226.020 0.122


-a ,o4t 385. 134
-3.994 -335.854--1.101 -523.11 Ð


-2.124 31 6.690
-5.2A1 1110.586


-95.02O -194.285
2.424 -1258.699


91.26A 192.324


SHEÀR-Y


-0.009
0.009
4.62r


-a.621
-Ll.194
\1.r94
45 .31 4


-45.374
-51.1t6


51 .116


-0.006
0.006
6 .618


-6 ,61 A


-r9.848
19.848
42.859


-42.A59
-63.194


63- 194


0.001
-0.001


-24.488
28.488
-7.165


1 -165
-?0.41 1


7 0. 411
5.750


-5. ?50


0.011
-0.011


-23.436
23.436


-94.123
94.123


-10,451
10.451


-188.130
188.130


0.076
-0.016


-192-459
r92.459


-246 -659
246.659


-349.11 4


349.11 4


-414 .859
414 .859


-0.079
0.079


-L94.391
194.391


-219-O93
21 9.093


-346.325
346.325


-41 4 -694
414.694


-o,239
o.239


-42.145
42.145


-85.829
85.829


-82 .0 00
82. 000


-t31.725
r31.125


- 0. 06?
0.067
1.A12


-l,812
-48.965


48. 965
29.004


-29.OO4
-106.251


106-251


TORSIONAL


-0 .0 41
0.041


-35.137
35. 131


-10.443
10.443


-78.659
t8.659
-3, 58 7


3.587


-0.150
0. 150


-54.688
54.688


-86.932
46.932


-?6.309
?6.309


-t61.915
761.915


-0.178
0.118


-240.1 51
240,1 51


40251


{ 1493} > LIST FOR rlEM 40311 TO 4031t Bv 10


*RESULTS OE LÀTEST ANÀLYSES*


PROBLEM - BR 163 TITLE - BR 163 STRUDL MODEL


ACTIVE UNITS FEET KIP RAD DEGF SEC


MEMBER FORCES


-0 ,006
0.006
2,995


-2.995


-47 .513
-t61.199


-0.020
-3.097


-0.140
0.095


318.953
-356.852


229







cT STRUDL 30 Output - \\AMGLSFILOl\.lobs\18735 West River\6.0 TECHNICAL DELIV13:42:59 March 28, 20L3 Page 29s\BF
500 Year Scour Check


40341


40361


40311


{ 1494} > LIST REÀCT 8030t TO 80301


SBBR


NBW+


sBw-


SUBDI


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SABR


NBN+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


I 0353
4 0304
80353
40304
803 53
4 0304


80354
40305
80354
40305
80354
40305
80354
40305
I 0354
40305


I 0355
40306
I 0355
40306
80 355
4 0306
803 55
40306
803 s5
40306


80356
4 0307
80356
4 0307
80356
4 0307
80356
4 030?
80356
4 0307


80351
40300
80357
40308
80357
40308
80357
4 0308
80357
4 0308


-1.505
1. 505
1.881


-1.881
6.515


-6.515


553.817
-553.817


0,809
-0.809
0,419


-0.41 9
I1.167


-t1,161
-0. 378


0. 318


486. 968
-486,968


0.546
-0.546


o-412
-0.412
9.0?3


-9.0?3
-7.093


7.093


446.831
-446.831


0.801
-0. 801
-0, 40?
0.40?


-11.033
11.033
1.085


-1.085


41 3.31 1


' 41 3.31 r
-0.651


0.651
-1.378


1.378
-26.113
26.1t3
19. 718


-19. ? 18


-23.O2A
23.O24
34.389


-34 .389
-66.19A


66.798


-0.008
0.008


19.858
-r9.858
-5.196
5.196


65.1 41
-65.141
-31 .41 I


31 .41 \
0 .003


-0. 00 3
14.624


-14.624
-7 . L12
1.112


61. r91
-61.191
-38.389


38.389


0.005
-0.005
14 .941


-14 .941
-11.559


11 ,5 59
53 .02 9


-53,O29
-44 .398
44.398


0.003
-0 .003
7l.293


-17.293
-9 -102
9.ro2


46 -185
-46.145
-40.861


40.861


o.166
-o.166
12.150


-\2.150
-r0.040


10.040


-11 .118
11.118
0.338


-0.338
0 .561


-0,561
9.658


-9.658
-8.336
8.336


-9.260
9.260
o.442


-o -442
0.688


-0.688
12.161


-12.16r
-11.130


11 .130


-4.329
4 .329
0 .462


-0.462
0.?15


-0 .715
13.5r6


-13-516
-10. 88 2


10.882


13 -126
-13.126


0.209
-o.209
o.420


-o.420
1 -968


-1 .964
-6.249


6.249


-262.161
262.167


-434.293
434.293


-444,994
444.994


-0.367
0.367


-25r. 531
251 .531


-309,888
309-888


-441.813
441.873


-534.?11
534.711


-o.441
0.441


-11.127
11.721


-rr4 -402
114 .402


-111 .921
rr1 .921


-213.154
213.?58


-0.214
o.214


-6.930
6.930


-93. 571
93.571
-1 ,571


1 .571
-165.051


r65.051


-0.058
0.058


36.411
-36.411
-62.549


62 -549
62.068


-62.064
-91 .424


91 .428


o.122 -531.416
-5.711 36L.411
0.696 1098.026


-94.193 -844.231
3.996 -121r.3Ð210.099 l?8.334


52.419 -0.141
29.515 0.085
-0.?03 458.876
-1.789 -312.327
-0,954 -444.?00
-3.185 406.353


-24,425 1246.408
-46.448 -16r.t9417.168 -rr28-454


44 .352 851. 920


16.262 -0.009
-1.920 0.028
-0.059 454.0?3
-3.206 -316.629
-0.161 -439.314
-4.914 386.888
-6-110 1231.944


-81.404 -?86.354
-1.534 -1t20.443
83.6?1 831 . r32


-13.882 0-022
45.831 0.011
-0.331 463.526
-3.01 6 -353.264
-0. 910 -430.857
-4,361 345,552


-18.306 1255.3A2
-81.441 -864,026
17.814 -1106.379
68 ,432 118,124


-41.299 0,023
-s3. 999 0.003
-1.283 452.743
-0.262 -369.439
-1.197 -411.212
-1.302 350.039


-34 .148 7236.111
-24,660 -890.895


21 ,060 -1084 .591
18,?65 783.034


PROBLEM - BR 163 TITLE - BR 163 STRUDL MODEL


ACTIVE UNITS FEET KlP RAD ÐEGF SEC


RESUTTÀNT JOINT LOÀDS SUPPORTS


JOINT


8 0301


8030 2


80303


80304


GLOBÀL
SUBDT
NBBR
SBBR
NBW+


sBw-
GLOBAL


SUBDI
NBBR
SBBR
NBW+
sBw-


GLOBÀL
SUBDL
NBBR
SBBR
NBfr+
SBW-


GTOBAL
SUBDL
NBBR
SBBR
NBW+


80305 GLOBAL
SUBDL
NBBR
SBBR
NBw+
sBw-


80306 GLOBÀL
SUBDL
NBBR
SBBR
NBÍ+
sBw-


80307 GLOBÀL
SUBDL
NBBR
SBBR
NBW+


sBw-


-0,115 -0.178
-82.919 43e.112
-68.149 -594,515


-146.380 1351.193
-119.346 -151?.665


-0.354 -0.163
-196.905 445,652
-26r.9t2 -586.r96
-27 5.314 1363.612
-520.654 -1504.434


/ '--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'------FORCE--------- -'---------- / / --------------------MOMENT--- -----------------l
Y EORCE


934.683
I .215
0,542


20.334
-28 .995


1010.552
- 0. 116
-0.834
-5. 3 91


3.254


941.121
-0.146
-1.526


1. ?65
6.655


924 -961
0. 817
0.431


18,036
-0. 5r8


810-049
0.556
0.495
9.467


-1,381


1 41,249
0. 818


-0.381
-10,576


0.663


765.393
-0.718
-1.489


-28.803
21. 389


X UOüENT Y MOMBNTX FORCE


0.002
-11.956


13 . 168
-50. 1 02
49.64r


o-oo2
-11.946
13.t19


-50.078
49.653


0.002
-11.917


13,211
-50.023


49.105


Q.OO2
-11.826


13.314
-49.849


49.461


0.003
-11.794


13 .3 63
-49.186


49.945


0,003
-!1.182


13.391
-49.163


49. 990


0-003
-11 .1 88


r 3. 413
-49.112


50,025


Z FORCE


o.I41
0, 374
0.595


10. 901
-9.306


-0.248
0.376
0,596


r0. 94 5


-9. 35 3


-0.060
0.376
0.597


1 0. 951
-9.353


-0.152
0.3?6
0.59?


10.953
-9.t46


-0 - 150
0.316
0.597


10.964
-9.351


-o.092
0.3?6
0. 59?


10. 960
-9.341


-0.004
0,375
0. 596


10. 94 I
-9.323


Z MOUENT


-2 05. 30 1


3.782
3.595


81 .020
-91.596


111.355
1 ,3?5
3.A29


40.385
-34 .915


-38 .03 r
1,201
1.915


34.421
-31 .651


51 .098
1 .585
2,444


4 8 .800
-39.r21


50,899
1.193
r.902


37 .355
-21 .10I


3.931
L329
2.341


44 .383
-34 .83?


-l 4 .723
2.041
3-209


64.2L6
-48.830


-0.459
-549.035
-630.491
-901.936


-1154.698


-o.741
-569.1L]
-696.366
-906.830


-1296.r9r


-0.142
458.410


-571 .918
1385.474


-1478.168


-0.109
496.?88


-521.A61
1454.903


-1403.861


-o.1a1 -0.050
-206,903 510-960
-307 .900 -501.369
-249,482 1478.194
-640. 394 -1367.825


-0. 402 -0.017
-21 .244 575.265


...190, 968 -491 .566
23.462 1485.230


-381 -902 -1350.190


-0.115 -0.005
41.018 513.550


-102.?85 -490.051
89.830 1481.763


-t82.911 -r331.552


r495] > S
1496} > sCÀP DESIGN INFLUENCE LOADS
1497Ì > LOAD LrST 'SUBDLI
t498ì > LIST FOR úEM 20101 TO 20109 2011r rO 20115 20151 TO 20153 20155 TO 20163 -
1499i > 2A207 rO 2A2A9 20217 10 20215 2A25r rA 20253 20255 10 24263 -
1500ì > 20301 To 20309 20111 To 20315 20351 TO 20353 20355 TO 20365 -
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GT STRUDL
500 Year
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Scour check


{ 1501 I
{ 1502 I


20401 TO 20{09 20411 TO 204}5 20451 10 20453 20455 TO 20161 -
20501 TO 20509 20511 TO 20515 20551 TO 20553 20555 TO 20561


IRESULTS OE ßTËS1 ANÀIY5ES*


PROBTEM - BR 163 lIlIE . BR 163 STRUDL UODEL


ACAIVE UNITS EEET KIP MD DEGE SEC


MEMBER FORCES


MEMBER LOÀDING


20101 SUBDL


2OID2 SUBDI


20103 SUBDL


201Ô4 SUBDL


2OIO5 SUBDT


20106 SUBDL


2OIOI SUBDI


20108 SUBDT


20109 SUBDL


20111 SUBDL


2OIT2 SUBDL


20113 SUBÐL


20114 SUBÐL


20115 SUBDL


2015L SUBDL


20152 SUBDL


20153 SUBDL


20155 SUBDL


20156 SUBDL


20151 SqBDt


20158 SUBDL


20759 SUBDL


20160 SUBDL


2A16I SUBDL


20162 SUBDL


20163 SUBDr


20201 SUBDL


24202 SUBDL


2O2O3 SUBDL


20204 SUBDL


20205 SUBÐI


20206 SUBDL


JOINT


20107
20102


20to2
20103


2010 3


2 0104


20104
201 05


20105
20106


20106
2 0107


20r41
20 108


20108
20109


201 09
2 0110


20r1l
20tr2


201\2
2 0113


20113
2ÐII4


24r14
20115


2 0115
20L5I


20151
20152


20152
20153


20r53
20t54


2 0155
20156


24156
20r51


20r51
20158


20158
2015 9


20159
20160


20160
20r61


20161
20162


20t62
20163


2 0163
24164


2020r
20202


20202
20203


20203
20244


20244
20245


20205
20206


20206


0.000
0.000


0.000
0.000


11. 302
-1 1.302


1r.302
-1 1.302


?.368
-7.368


r.368
-7.368


0.000
0,000


0.000
0-000


0.000
0.000


0.000
0,000


0.000
0.000


0.5?8
-0.578


5 .201
- 5. 201


5. 201
-5.201


5.201
-5,241


0.000
0.000


0.000
0.000


0.000
0.000


0. 000


6.136
-6.136


0.000
71 . r52


-r1.752
48 .056


75,054
-53 .0 91


53 .0 91
-o .21 1


8.404
44.463


-44,463
66.426


48.004
-45.075


45.015
-11 .I52


11.I52
0.000


0.000
tl.752


-t].a52
48 .004


78,955
-5 6. 993


4 9.0 01
3.8 66


-3.866
3q.118


-34 .7 18
56.890


48.056
-L1.752


11 -152
0.000


0.000
11 .152


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0 .000


0.000
0.000


0.000
0.000


0.000
0 ,000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0 .000


0,000
0.000


0.000
0.000


0.003
-0.003


0.003
-0.003


-0.003
0.003


-0.003
0-003


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.013
-0. 013


0.011
-0. 01 3


-0.013
0 .013


-0.013
0. 013


0.000
0.000


0.000
0.000


0.000
0.0 00


0.000
0.000


0.000
0,000


0.000
0.000


0.000


0.000
0.000


0.000
0.000


0-000
0.000


0.000
0.000


0.0 00
0.000


0,000
0.000


0.000
0.000


0.000


0.000
-28 .129


24.r29
-220 -814


336.113
-67.068


61.068
202.442


-116.32r
-65.959


65.959
-294.825


2?O.337


UIÀt SHEÀR-Y SHEM-Z TORSIONAL BENDING-Y BENDING-Z


0.000 -194.215


0 .000 t94.275


0.000 0.000


0.000 0.000
0.000 -24 -r29


0.000 2a-129
0.000 -220.331


0,000 213.131
0.000 12.354


0.000 166.590


0.000


0.000


0.000


0.000


-28.729


24.129


6 1 .565


-61.565


0.000
-24.r29


2A -r29


0,000 -52.260


0-000 -r1.152


52,264
-246.469


220.4r8
-2A .129


2A -r29
0.000


0.000
-28.t29


28.129
-220.331


296.541
-64.681


64.681
-52.302


6.136 43.443
-.'6-1t6 -4I.921


48.004


65.667
-43.443


41.921
9.633


-4.049
51 -r25


-51.125


6.136
-6.136


9.1 9I
-9,191


9.191


0.000


0.000
0.000


0.000
0,000


0.000


-9-191 19.291


48.004
-r1.o99


1l.099
0.000


0.000
l1 .r52


-11 -r52
48.004


14.124
-52.109


52. 109
0.105


9.Ì11
4 3.750


-43-r50
65,660


0.000 106.909


0.000 -26L,513
-48.886


48.886
-338.101


220.331
-21 ,958


21 ,958
0 - 000 0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


6.901
-6.901


6 .901
- 6. 907


5.411
-5.411


5.411
-5 -411


0.000
0.000


0.000
0.000 -220 -331


-0.004
-0.009


0.0 09
-0.043


0.043
-0.009


0.009
0.005


299.284
-33.563


33. s63
226.025


-r2r.649
-5 3. 418


5 3. 418
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20201


2ô208


20209


202!L


202r2


20213


20274


20215


20251


20252


20253


24255


20256


20251


20258


20259


24260


2026r


20262


20263


2030r


20302


2030 3


20304


20 305


20306


20301


20308


20349


2 0311


20312


20313


20314


20315


20351


20352


20353


2035s


24356


20351


20 358


20207
2A20A


20204
20249


20249
202t0


202TI
20212


202t2
20213


20213
20214


20214
24215


202r5
20251


20251
20252


20252
20253


20253
20254


24255
2î256


20256
20251


20251
20254


20254
20259


20259
20260


24260
2A26r


2026r
20262


20262
20263


20263
2o264


20301
20302


20302
20303


20303
20304


24304
20305


20345
20346


20306
2ô381


20301
2 0308


2 0308
20309


20309
2 0310


203r1
20312


20312
2031 3


24313
20314


20314
20 315


20315
2035 1


20351
20352


20352
2 0353


2 0353
20354


2 0355
20356


20356
24357


2Ð357
20358


20358


0.000
0.000


0.000
0,000


0.000
0.000


0.000
0.000


0.000
0.000


-3.294
3-294


-1.191
1.191


-1.191
1.1 9l


-7 ,1 91
1,191


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


5. 133
-5. 133


5. 133
-5.133


5. 133
-5.133


1 .096
-1 .096


1 .496
-7 .096


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


8. 114
-8.114


8. 114
-8. 114


5. 401
-5.401


5. 401
-5. {01


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


-3, 0 53
3.053


-0.18 6


û.786


-0.786
0.786


-0.786
0.146


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-3.860
3.860


-3.860


48.056
-45.0?5


45.0?5
-t1 ,t52


11 . I52
0.000


0.000
71 .204


-11 -204
48.056


81.578
-59. 615


49.731
3.136


-3,136
33.988


-33.988
56,160


48.056
-11 .r52


17 . r52
0.000


0.000
11 ,L52


-I1 -t52
48.004


65.490
-43,266


43.266
-4I.149


41.149
9. 810


-3. 153
56.229


-56.229
78. 401


48.004
-17 ,099


17.099
0 .000


0.000
11.152


-t7.152
48.004


14.084
-52.069


52.069
0,1 46


9. 913
42,954


-42,954
64.864


48.056
-45.0?5


45.075
-11.152


71 .152
0.000


0.000
11 .204


-11.204
48.056


86.509
-64.511


53.849
-o.942


0 .982
29,814


-29.410
52-O42


48.056
-11.r52


71 -752
0.000


0.000
t1 .I52


-11.152
48.004


41 .351
-23.6rr


23.6r1


0.000
0.000


0.000
0 .000


0_000
0 .000


0.000
0.000


0.000
0.000


0.009
-0 .00 9


-0.009
0.009


-0. 00 9
0.009


-0 .009
0.009


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


0.015
-0.015


0 ,015
-0.015


0.015
-0.015


-0 .01 5
0 .015


-0.015
o .015


0.000
0.000


0 .000
0 .000


0.000
0.000


0.000
0.000


-0.012
o.or2


-0 .0 12
0 .012


0.012
-0 .012


0 .012
-0 .012


0.000
0 .000


0.000
0 .000


0 .000
0.000


0.000
0.000


0.000
0.000


-0.005
0.005


-0.003
0,003


-0 .003
0.003


-0.003
0,003


0 .000
0 .000


0.000
0.000


0.000
0.000


0.000
0.000


0.0 r6
-0.016


0.016


0.000
0.000


0,000
0.000


0.000
0,000


0.000
0.000


0.000
0,000


-0.161
0.r61


-0. 23 5


0.235


-0.2 35
0.2 35


-0.2 35
0.235


0.000
0.00 0


0.000
0.000


0.000
0.000


0,000
0.000


0.059
-0. 05 9


0.059
-0.059


0.0 59
-0.059


-0.058
0.058


-0.058
0.058


0.000
0,000


0.000
0.000


0.000
0.000


0.000
0.000


-0.046
0.046


-0.046
0.04 6


0.047
-0.047


0.047
-0.047


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


-0.139
o. 139


-0. 132
0.r32


-0.t32
0,t32


-0.132
o.L32


0.000
0.000


0.000
0-000


0.000
0.000


0.000
0.000


0.048
-0.048


0.048


0.000
0.000


0.000
0.000


0.000
0,000


0.000
0.000


0.000
0.000


0.070
-0. 109


0.109
-0 - 013


0.013
o -o42


-0.042
0.082


0,000
0.000


0.000
0.000


0-000
0,000


0.000
0.000


-o -o22
-0.o42


o.042
-0.046


0.046
-0.195


0.195
-0 .0 47


0.047
0.015


0.000
0,000


0.000
0-000


0.000
0.000


0.000
0.000


0.014
0.035


-0.035
0.152


-0.152
0.031


-0.031
-0,0r9


0.000
0.000


0.000
0 .000


0-000
0.000


0.000
0.000


0.000
0.000


0. 040
-0-020


o.020
0.010


-0 .010
0.028


-0.028
0,040


0.000
0.000


0 .000
0.000


0-000
0.000


0.000
0.000


-0.024
-0.048


0-ô44


220.418
-t94.27 5


194.215
-24.129


24.r29
0.000


0.000
-28.301


28. 301
-220.A1A


119.11I
1tr .335


11 1 .694
51 .444


-5t -444
-51,6?4


5r.61 4


-242 -7A9


22A.At8
-24.129


24.r29
0.000


0.000
-24.129


2A,129
-220 .331


284.52r
-53.415


53.415
-4 r .088


41.088
116. 37 3


-211.115
-24.190


24. \90
-309.606


220.331
-21 .958


21.954
0.000


0,000
-2n.129


24. r29
-220.331


306. 673
-41.121


41 . 121
27A .062


-113.]91
-53,421


53.421
-219.104


22A.A1a
-L94 -215


t94.215
-2A -129


2A -t29
0.000


0.000
-28.301


28.301
-220.81A


183 -212
133. 944


198.412
18.156


-14.156
-6.165


6.465
-180. 119


220.ArA
-28.129


28.129
0.000


0.000
-2A -729


28 -729
-220.331


1?5.?90
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20359


20360


24361


20362


20363


20364


20365


20401


20402


24403


20404


20405


20446


20401


20 408


20409


20471


20412


20413


20414


204r5


20451


24452


20453


20455


20456


20451


24454


20459


20460


20461


20462


20463


20464


20465


20466


20461


20501


20502


20s03


20359


20359
2 0360


20360
20 361


203 61
20362


20362
20363


20363
20364


24364
20365


20365
20366


2040r
20402


20402
24403


20403
20404


204A4
20405


20405
20406


20406
20401


20401
20408


20404
204Ð9


20409
20410


24411
20412


20412
20413


20413
20414


20414
204r5


24415
2045a


28451
20452


20452
20453


20453
20454


20455
20456


20456
24451


24451
20458


20458
20459


20459
20464


20460
2046t


24461
20462


24462
20463


204 63
20464


20464
20465


20465
20466


20466
24461


24461
20468


20501
20502


20502
20503


2 0503
20504


3.860


-3. 8 60
3,860


-4.345
4.345


-3.011
3. 011


-3.011
3 ,011


-3,011
3.011


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


9.895
-9.895


9.895
-9.8 95


1 .644
-1 .640


1.640
-1.644


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.001
-0. 001


1. 965
-1. 965


1.965
-1.965


1.965
-1. 9 65


0.000
0.000


0.000
0.00 0


0.000
0.000


0.000
0.000


-1,004
1.00!


-r.004
1.004


-1 .0 04
1.004


-1.004
1.004


-1 .004
1.004


- 1. 819
1. 819


-1.819
r.819


-1 . 819
1.819


-1. 819
I .819


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


35.183
-35. 183


-22.122


22.1 22
32,Ar2


-31,937
49. I 93


45-241
-6. 85 9


6.459
46.211


-46.2r1
52.L78


48.004


11 .152
0.000


0.000
t1.152


-17,I52
48.004


1 3 .961
-51, 952


51.952
4 .462


8,578
44.249


-44.289
66,199


48 .056
-45.0?5


45.075
-11 ,752


11.152
0.000


0. 000
L1 .204


-I1.204
48.056


84.047
-62 .085


52.868
-0.001


0.001
30 .8 51


-30.851
53.023


48.056
-I1 .I52


L1 - I52
0.000


0.000
11 .I52


-11 .152
48.004


55,448
-48.598


48.598
-10.791


10.791
3,215


-3.215
26.911


-26.91r
52.164


52.406
-39.803


39.803
-3.46r


3.461
32.934


-32.934
55.211


48.056
-11.152


11.152
0.000


0.000
17. 195


-17.195
44.O52


a3.21 4


-55.809


-0 . 016


0.016
-0.016


-0.025
0.025


-0 .00 9
0.009


-0 .00 9
0.009


-0.009
0.009


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0 .000


0 .000
0.000


0.000
0.000


0-000
0.000


0,000
0.000


0,000
0 .000


0.000
0.000


0.000
0,000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0 .000
0.000


0.000
0.000


0.000
0. û00


0.000
0.000


0.000
0.000


0.000
0.000


0 .000
0.000


0.000
0.000


0.000
0.000


-1.009
1 .009


-0. 04 8


0.048
-0.048


-0. 115
0. 115


-0 .01 2
o .012


-o,o72
o.o12


-0 -o12
o-ol2


0.000
0.000


0.000
0,0 00


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


0.000
0.000


0.000
0.000


-4.424
0.424


3.699
-3. 699


-0.051


0.051
-o.2r9


o.219
-0.135


0. 143
-0,077


0.077
0. 015


-0.015
0.025


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


Û.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0,000


0.000
0.000


0.000
0.000


1.848
3.451


-10.?68


10. 7 68
-64 -341


-26 -660
-701.204


122.113
64.494


-68.{94
-I31.248


131 .244
-187 ,334


220,331
-28.129


28 -129
0.000


0.000
-28 -129


2A . r29
-220,331


320.262
-55.202


55.202
202,802


-112.185
-61,130


61.130
-299-207


220.8r4
-194.21 5


194.215
-24.t29


24.r29
0.000


0.000
-28.301


28.301
-220.A\A


206 -21 0
100.608


188.906
1 8.346


-?8.346
-12.66r


!2.66\
-r90.41 4


220.a18
-28.129


2A.129
0,000


0.000
-28 -r29


24.r29
-220.331


206.810
-1 38 .720


134.120
1 5.91 4


-1 5,97 4


86.083


-86.083
1?.863


-17.863
-113. t12


tl 2 .982
-61.870


6t.8?0
88.473


-88.4?3
-14 .095


l4 .095
-2Ar,844


224.814
-28. r29


24.129
0.000


0.000
-24.214


2A.270
-22O.184


456.146
-90.898
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20504


20 505


20506


20501


20508


20509


2 0511


2Q512


205r3


20514


20515


20551


20552


2055 3


20 555


20556


20551


2055 8


20559


2 0560


205 61


20562


20563


20564


205 65


20566


20561


20504
2 0505


2 0505
20 506


205A6
20541


20507
2 0508


2 0508
2 0509


24509
20 510


205r1
20512


20512
205r3


20513
205t4


20514
205 15


2 0515
20551


20 551
20552


20552
205 53


2 0553
20554


2 0555
20556


20556
20551


20551
20554


20558
2055 9


20559
20560


20560
20561


20567
20562


20562
20563


20563
20564


20564
20565


20565
20566


20566
24561


20561
20568


35. 182
-35.182


30. ?54
-30.754


30.755
-30 .7 55


0.000
0.000


0,000
0.000


0.000
0.000


0. 000
0.000


0.000
0.000


1 -73r
-1 .13L


12,582
-12.582


r2.583
-12,543


12.542
-r2 -542


0.000
0.000


0,000
0.000


0.000
0.000


0.000
0.000


I2,541
-12.541


12.541
-12.541


12.548
-12.548


12.541
-12.541


12.548
-12,548


I1 .402
-11 .802


1?.801
-17.801


71 .802
-71 .402


17 .842
-t1.802


0.000
0.000


0.000
0.000


55.809
2.488


1.517
56.805


-56.805
84 .153


48.0s2
-41 .936


4?.936
-71 . r25


t7 .125
0.000


0.000
1?.195


-t7.195
48.075


19.642
-52.206


48.345
10 .000


-10.000
44.039


-44.039
11 .131


48.005
-17.141


1?.147
0.000


0.000
11 .125


-t] ,I25
48.005


l3, r05
-5r -652


5r -652
0.564


-0.564
19.045


-r9.045
51.?98


-51,798
l3, r09


13.255
-43 -491


a3.491
L 141


-1 .1 41
46.452


-46,852
12.981


48.021
-11.141


11 .741
0.000


-1.036
1 .036


1 ,070
-1 .070


1.060
-1.060


o.020
-0.020


0.000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


2.r11
-2.1r1


-0.163
0.163


-0. 155
0.155


-0.161
0. 161


0,000
0.000


0.000
0.000


0.000
0.000


0.000
0.000


0. 188
-0.188


0. 1?5
-0.175


0,150
-0. 150


0. 191
-0.191


0.14 9
-0. 14 9


'o. r22
o.122


-0.14?
0.147


-0.r21
0.r21


-0.132
o -132


0.000
0.000


0. 000
0.0 00


3,166
-3.166


-3-231
3.237


-3.211
3.21L


6.r25
-6.125


0.038
-0.038


0,000
0.000


0.000
0.000


0.020
-0.020


-43.499
43,499


28.868
-28.868


28.950
-28.950


2a .91 1


-28.91 t


-0.059
0.059


0.000
0.000


0.000
0.000


0.061
-0.061


1,907
-1 ,907


1.981
-1.981


1.614
-1. 614


2.O97
-2.O91


2.343
-2.343


-1.431
1.431


- 1. 410
t.410


-r.224
L224


-1.2t3
L2t3


-0. 01 ?


0,0rl
0.000
0.000


-3.449 90.895
14.994 206.321


-L4.994 -221-AA0
3.065 -86-440


-3.065 86.441
-2-48r -455.03?


0.000 220.699
0.000 -2t9.626


0.000 2I9,1Il
0.000 -28.a42


0.000 28-042
0.000 0.000


0.000 0.000
0.000 -28.210


0.000 24.210
0.000 -220.98a


-4.152 272.024
-6.307 73.245


6.307 82.026
-4.493 131 -A92


4.493 -131.8?4
-3,486 -44.005


3.486 43.991
-2 -635 -350.620


0.000 220.349
0.000 -2a,II4
0.000 28.114
0.000 0.000


0,000 0.000
0.000 -2a -o42


0.000 2a -o42
0.000 -220.349


-1.141 321 .99L
0.315 -12.018


-0.3?5 12-016
-1.314 182,992


1.314 -182.996
-1.904 148.34s


1.904 -148.339-.'3.099 -13-524


3.099 ?3.s16
-3.706 -324.041


3.309 347.185
-2.615 -14.911


2,615 14.919
-1.341 165,636


1.341 -165.638
-0,242 -43.963


0.242 43.963
0.416 -343.390


0.000 220.552
0.000 -28.115


0.000 28.11s
0.000 0,000


T5O3] > LOÀD LIST ¡SOBDL'


1504) > LÌST FOR UEM 20101 TO 20109 20111 TO 20115 20I5r TO 20153 20155 TO 20163 -
1505Ì > 202Ot \A 20209 20217 \A 202\5 20251 rA 20253 20255 rO 20263 -
1506) > 20301 TO 20309 20311 TO 20315 20351 TO 20353 20355 TO 20365 -
l50ll > - 20401 To 20409 20411 TO 20415 2Û451 TO 20153 20455 rA 20461 -
15081 >_ 20501 TO 20509 20511 TO 20515 20551 TO 20553 20555 TO 20567


*RESULTS OF LATEST ANALYSES*


PROBLEM - BR 163 TITLE - BR 163 STRUDL MODET


ACTIVE UNITS FEET KIP MD DËGÊ SEC


MIÀL


0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


SHEAR_Y


0.000
1l .152
0.000
0.000
0.000
0.000
0.000
0.800
0.000
0.000


0.000
0 ,000
0.000
0.000
0.000
0.000
0. 000
t. to2
0.000


-1. r02


0. 000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0 .000
0 .000
1.807
0.000


-1 .807


0.000
-24.129


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


SHEÀR-Z TORSIONÀL BENDING.Y BENDING_z


20101 SUBDL 20101
20to2


NBBR 20101
2AlO2


saBR 2ArOt
20102


NBB+ 2OIOT
20r02


sBH- 20101
20102
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20142


20103


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NABR


SBBR


NBW+


SBW-


SUBDT


NBBR


SBBR


NBW+


sBw-


SOBDL


NBBR


SBBR


NBW+


SBW_


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBN+


SBE-


SUBDL


NBBR


SBBR


NBW+


SBts-


SUADL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


20102
20103
24102
20103
20102
201 03
24102
20103
2ArO2
201 03


20103
201 04
2010 3
2 0104
20103
20104
20103
20ro4
2 0103
20ro4


20ro4
2 0105
20104
2 0105
20104
2 0105
20to4
2 0105
201 04
2 0105


20105
20106
20105
20t46
20105
20146
2 0105
20746
2 0105
20146


20ta6
20rt1
2 0106
20101
20ro6
20t01
20106
20101
20706
20101


20101
20108
20ro1
20108
20101
20108
20ro1
201 08
2ArO1
20108


20108
20109
201 08
2AlO9
20108
20109
2 0108
20109
2 0108
20149


20109
201r0
20149
2 0110
20r09
20110
20r09
2 0110
20109
20110


20117
20112
2Ðr17
201r2
201r1
201L2
2 0111
20172
20111
20112


20112
2 0113
201r2
2 0113
20\r2
2 0113
20II2
201r 3
20112
201r3


20113
2Att4
20113
20114
20113
241r4
20113
24174
20113
24114


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


11 .302
-11.302
-0.485
0.485


-0.308
0. 308
2,218


-2.2r8
-5,286
5.246


11.302
-11.302
-0.485


0. 485
-0.308


0. 308
2.2r4


-2.214
-5.286
5.2A6


7.368
-7.368
0.462


-o.462
0.593


-0.593
-3.526


3.526
4.666


-4.666


7 .364
-7.368


a -462
-4.462
0.593


-0.593
-3.526
3.526
4.666


0.000
0.000
0.000
0.000
0.000
0.000


-1.102
3.088
1.1o2


-3,088


0.000
0,000
0.000
0.000
0.000
0.000
4.464


-3.453
-4.864


3.453


0.000
0.000
0.000
0.000
0.000
0.000
3.453


-0,059
-3. 453
0.059


0.000
0.000
0.000
0.000
0.000
0.000


-1 .807
l4 .189


1 .807
-14.189


0.000
0.000
0.000
0.000
0.000
0.000


- 1 6.339
-1.126
1 6.339
1.126


0.000
0.000
0.000
0.000
0 .000
0.000
1-L26


-18.860
-l.t26
18 .860


0.000
0.000
0.000
0.000
0.000
0.000


18.860
-2.285


-18.860
2.285


0.000
0.000
0.000
0.000
0.000
0.000
2.245


14 .698
-2-285


-14. 698


0.000
0.000
0,000
0.000
0.000
0.000


-14 .158
12,443
14.158


-12.483


28.729
-220.474


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-a1 .t52
48.056
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.398


-0.398
'0.398
0.398


20104


201 05


20106


0.000
0.000
0.000
0,000
0.000
0,000
0.398


-0.398
-0.398
0.398


0.000
0.000
0,000
0.000
0.000
0.000
0.398


-0.398
-0.398
0.398


0.000
0.000
0.000
0.000
0.000
0.000
0.398


-0.398
-0.398
0.398


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
0.000
0.000
0.000
0-000
0.000
0.000
0,000
0.000
0.000


336.173
-61.068
-6. 15 9


2.993
-3 -342
3.406


25.404
-22.292
-61.491


29-065


6?.068
202.442


- 4 .62r
-3.406
3.562


22.292
-14 .809
-29,065
-64.3r1


-1r6.32r
-65.9s9
-0. 995
-3.445
-5.968
-3.496
23.881
23 -504


-11.010
-34.140


65.959
-298.425


3.445
-5-294
3.496


-1 - 421
-23.504


43.t92
34 .140


-52.891


220.331
-194.215


0.000
0.000
0, 000
0.000
0.000
0.000
0.000
0-000


75. 054
-53 .0 91
-0.?54


0.7 54
0. 015


-0.015
0.7 41


-o.147
-9.246
9-246


53.091
-0.277
-0 .1 54
4.154
0.015


-0.015
0.141


-0.741
-9-246
9.246


20109


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0. 000
0. 000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.00ù
0. 000
0. 000
0. 000


0.000 -t1,t52
0. 000 48 .004
0.000 0.000
0. 000 0,000
0,000 0.000
0.000 0.000
0.000 0.000
0. 000 0.000
0.000 0.000
0.000 0.000


0.578 ?8.955
-0.5?8 -56.993
-0 ,401 -0.232
0.407 0.232


-0. 383 0.888
0, 383 -0.888
2.865 4.751


-2.A65 -4.751
-3.808 6.008
3.808 -6.008


0.000
0.000
0.000
0.000
0.000
0.000
0.059
3.338


-0.059
-3.338


0,000
0.000
0.000
0.000
0.000
0.000


-3. 33 I
4.149
3.338


-4 ,1 49


0,000
0.000
0.000
0.000
0.000
0,000
3.084


-2.896
-3 .08 4


2.496


0.000
0.000
0.000
0.000
0.000
0.000
2.896


-1.102
-2.896


1-102


8.4 04
44.463
-0,439
0.439


-0.936
0.936
4.688


-4.688
-4.466
4,466


-44,463
66.426
-0.439
0.439


-0. 936
0. 936
4.688


-4.688
-4.466
4,466


48.004
-45.075


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


45.0?5
-r1 .152


0.ô00
0.000
0.000
0.000
0 .000
0.000
0.000
0.000


t1 .I52
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


0.000
11 -r52
0.000
0.000
0.000
0 .000
0.000
0,000
0.000
0.000


0.000 194-215
0.000 -28.129
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-12-483 0.000
1.807 0.000


12.483 0.000
-1.80? 0,000


0.000 28 .129
0.000 0.000
0.000 0.000
0,000 0.000
0.000 0.000
0.000 0.000


-1.807 0. 000
0.000 0.000
1 ,807 0.000
0-000 0.000


0.000
-28.\29


0.000
0.000
0.000
0,000
0.000
0.000
0.000
0-000


28 - 729
-220.331


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0,000
0.000
t,ta2
0.000


-1.ra2
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
t. ro2
0.000


-1 .102


0.000
0.000
0.000
0.000
0.000
0.000


-1 .102
3.084
t,la2


-3.084


0.000
0.000
0.000
0.000
0.000
0.000
4 .21O


-2. 858
- 4 .21O


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .80?
0.000


-1.807


0.000
0.000
0.000
0.000
0.000
0,000


-1 .80?
14 .158


r.80?
-14 .158


0.000
0.000
0.000
0.000
0.000
0.000


-t6.414
I .506


16.414
-r .506


213.131
12.354
-5. 165


4.189
-4.8r9


8.549
31 .614


-17. 659
-46.1 04
1L-940


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.507


-0. 50?
-0. 50?


0.50?
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SUBDI


NBBR


SBBR


NBW+


sBw-


SUBOL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NAW+


SBW-


SUBDI


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDT


NBBR


SBBR


NBW+


SBW-


20114
2 0115
20114
20115
2AIT4
20115
24114
24115
20114
20115


201 15
20151
2 0115
2 0151
20r15
2 0151
2 0115
201 51
2 0115
201 51


20151
20r52
20151
20a52
20151
20r52
2 0151
20t52
20151
20L52


20152
201 53
20r52
20153
20152
20153
20152
20153
20152
2 0153


20153
20L54
20t53
20754
20r53
20154
201 53
20154
24r53
24154


20155
20156
20155
20156
2 0155
20r56
20r55
20156
20L55
20156


20L56
20151
20r56
20151
20r56
20r51
20156
24151
20156
20r51


20151
20158
20!51
20158
24151
20158
20151
2 0158
20151
2 0158


20t54
20L59
2 0158
20159
2 0158
20r59
20158
20r59
20158
20159


24r59
20r64
20159
20160
24r59
20r64
201 59
2Ar6A
20159
20160


201 60
20t61
201 60
2016r
201 60
20161
20160
20r61
20160
20r6r


0.0 00
0.000
0.000
0.000
0.000
0.000


-1.506
-ro.222


1.506
1o.222


0.000
0.000
0.000
0.000
0 .000
0.000


Lt.222
-1.196


-10.222
1.196


0.000
0.000
0.000
0.000
0.000
0.000
1.196


12 .513
-1.196


-12.513


0.000
0.000
0.000
0.000
0.000
0.000
L,274


-r.214
2-2r5


0.000
0.000
0.000
0.000
0.000
0.000
2.215


-19.430
-2.215
19.430


0.000
0.000
0.000
0. 000
0.000
0.000


19.430
-3.031


-19.430
3.031


166.590
61.565
-2-456
0.319


-2.059
-0.420


1 -936
8.689


-30.162
5.400


-61 - 565
-52.260
-0.319
-0.928
o.420


-1 .866
-8. 689
r8. 391
-5. 400
-9. 0 51


49.001
3,866


-0 .211
4.211


-0 .245
0 -245
1.644


-1.644
-2.449
2.449


-3.866
34.118
-o.2tL


0 .21t
-o.245
0.245
1.644


-1.644
-2.449
2,449


-34.?18
56.890
-o.2r1
0.211


-o.245
o.245
1.644


-1.644
-2.449
2.449


4 I .056
-71 .r52


0.000
0 .000
0.000
0 .000
0.000
0 .000
0.000
0_000


5-201
-5. 2 01
-0 .61 2


o .612
-0. 308
0.308


24.295
-24.295


18 . 419
-18.419


5.20r
-5.201
-o.67 2


0 .612
-0.308


0.308
24.295


-24.295
18 . 419


-18 . 419


5,20r
-5.201
-o,61 2


o .612
-0. 308


0. 308
24.295


-24.295
18 . 419


-18. 419


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0_000


0.000
0.000
0,000
0.000
0.000
0.000
2.854
0.539


-2.858
-0.539


0.000
0,000
0.000
0.000
0.000
0.000
0,507


-0.507
-0,50?


0.507


0.000
0.000
0.000
0.000
0.000
0.000
0. 501


-0. 507
-0. 507
0.507


0.000
0.000
0.000
0.000
0,000
0.000
0.50?


-0.50?
-0.507
0.507


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000


0.000
0.000
0.000
0.000
0.000
0.000
0,000
0,000
0.000
0.000


0.000 0.000
0-000 0-000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 -1.807
0.000 14.158
0.000 1.80?
0.000 -14.158


0.000 0.000
0.000 0. 000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.500 -16.695


-0. 500 -7 .214
-0.500 16.695
0.500 7 .2r4


20152


20153


20155


20156


0.000
0,000
0.000
0.000
0.000
0.000


-0.539
2.521
0.539


-2,521


0.000
0.000
0.000
0.000
0.000
0.000


-2.521
3.946
2.52L


-3.946


0.000
0.000
0.000
0.000
0,000
0.000
3.088


-L -102
-3.088
t .102


0.000
0.000
0,000
0.000
0.000
0.000
1,r42
0.000


-1 .102
0.000


71 .r52
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
11 .t52
0.000
0.000
0 .000
0.000
0.000
0.000
0.000
0.000


-t1 -r52
48.004
0.000
0-000
0.000
0.000
0.000
0.000
0.000
0.000


65. 661
-43.443
-0, 669


0 .669
-0.211


0 -211
-0.717


a .111
-4 .401


4 ,401


43.443
-4r -927
-0.669
0.669


-o.211
0 .211


-o.111
o.1t1


-4 .401
4.401


4r.927
9.633


-0. 669
0. 669


-o.211
o.211


-o.111
o .111


-4 .401
4.401


'4.049
51 .725
-0,091


0.091
-0, 645


0. 645
10.508


r10.508
-2.694
2.694


52.264
-246,469


o,928
-l.424
r.866


-2 -906
-18.391
25.364


9. 051
-19.436


220 -8r8
-28.129


0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


28.r29
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
-28.t29


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


-14.189
1.807


14.189
-1.807


0.000
0.000
0.000
0.000
0.000
0.000


-1. 807
0.000
1.80?
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
Ì ,807
0.000


-l .801


24L51


20158


2015 9


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


6.r36
-6.136
-0. 4 04
0.404


-o,294
0.294
t,426


-L.126
-3.410
3.á10


6. 136
-6.736
-0. 4 04


0.404
-o,294
o.294
r.426


-r-426
-3. 410


3. 410


6.136
-6.136
-0. 404


0.404
-o.294
4.294
r.426


-r.426
-3. 4 r0
3.410


9.19I
-9.791
0.248


-o,244
0.332


-o.332
-3,422
3-422
2,699


-2.699


0.000
0.000
0.000
0.000
0.000
0.000
0.500


-0.500
-0.500
0.500


0.000
0.000
0.000
0.000
0.000
0.000
0.500


-0.500
-0.500
0. 500


0.000
0.000
0.000
0.000
0.000
0.000
0. 500


-0.500
-0.500
0. 500


28.129
-220.337


0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


296.54r
-64.681
-5.629


2 .181
-3 ,1 63


2.541
14,393


-11 .442
-46,048
21.346


64, 681
-52.302
-2.187
2.593


-2 -581
2-506


11.442
-17. 650
-21 .346


26 -010


52 -302
106.909
-2.593
-4 .000
-2.506
-o.222
17.650


-24.124
-26.A10
-17 .320


-261.513
-48.886


1.916
-2 .838
-4.164
-2 .081
98. 102
8.558


-1.831
-25. 553


0.000
0.000
0.000
0.000
0,000
0.000
0.000
1.102
0,000


-t.ro2
0.000
0.000
0.000
0.000
0.000
0.000


-l,la2
3.084
Ltaz


-3.084


0.000
0.000
0.000
0.000
0 .000
0.000
4 -928


-3.500
-4 -928
3.500


0.000
0.000
0.000
0.000
0.000
0,000
3. 500


-3.402
-3.500
3.402


0.000
0.000
0.000
0.000
0,000
0.000
3.402


-0 .090
-3,442


0 .090


0 ,000
0.000
0.000
0.000
0.000
0.000
0.090
3.32t


-0.090
-3.321


20t60
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20161


201 62


SUBÐL


NBBR


SBBR


NBW+


588-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDI


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBw+


SBW-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBÐL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBw-


2AT6I
20r62
2Ar6l
20162
20161
20162
20t61
20762
20r61
20a62


20162
20163
20r62
20163
20t62
20163
20r62
20163
20162
20163


2At63
20t64
20163
20r64
20r63
20L64
20163


20r63
20r64


2020t
20202
20201
2A202
2Q201
24202
2020L
20202
20207
20202


20242
20203
20202
20203
20202
20203
20202
20203
2A202
24203


20203
20204
20203
20204
20203
20204
20203
20204
20203
20204


24204
24205
2A204
20205
24204
20205
20204
20245
20244
20205


20205
20206
24205
24206
24205
20206
20205
20246
20205
20246


20246
20201
20206
20201
24206
24201
20206
20201
20206
20201


20201
20248
20201
20208
20201
24208
2Ð201
2Ð204
20201
20204


20208
20249
20248
202A9
20248
24209
24204
24209
20204
20209


-51,I25
19.291
-0 .0 91
0.091


-0.645
0.645


10.508
-10.508
-2 -694
2.694


48,004
-17 .099


0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000


17.099
0.000
0.000
0.000
0.000
0 .000
0.000
0 .000
0,000
0-000


0.000
11,152
0.000
0.000
0.000
0.000
0.000
0.000
0.s00
0.000


-71 -I52
48 .004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


14.124
-52.109


-1 .041
1.041


-0.361
0.361
1,842


-1.842
-19,842


19.882


52.r09
0.705


-1.041
1.041


-0.361
0.361
1.842


-1.842
-19.882


19. I82


9.1L1
43.r50
-0.629


0 .629
-1. 111


1.111
8.045


-8.045
-1 .926
1.926


-43.750
6s.660
-o .629


0,629
-1.111


1.111
8.04 5


-8.045
-1 .926


1 -926


18.056
-4 5. O?5


0.000
0-000
0,000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.500


-0.500
-0.500


0.500


0.000
0.000
0.000
0. 000
0.000
0.0 00
0.000
0.000
0.000
0.000


0,000
0.000
0 .000
0.000
0.000
0.000


-3.321
4.146
3 -32r


-4.746


0.000
0.000
0.000
0.000
0.000
0.000
3.084


-1,099
-3.084


1.099


0.000
0.000
0.000
0.000
0.000
0.000
1.099
0 .000


-1 .099
0.00û


0,000
0 .000
0,000
0.000
0.000
0.000
0.000
a.r02
0.000


-1.102


9.191
-9.191
0.244


-0.248
0 .332


-0.332
-3.422
3.422
2 -699


-2 -699


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


6.901
-6.901
-0.93?


0. 937
-0. 691


0.691
8.882


-8.882
-15.830
15.830


0.000 48.886
0.000 -338.101
0.000 2.838
0.000 -3,224
0.000 2.081
0.000 -4.814
3.031 -8.558


14.0?0 53.114
-3.031 25.553


-14.0?0 -36.992


0.000 220.331
0.000 -21 .958
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-14.158 0,000
a.196 0.000


14 .158 0.000
-I.196 0.000


20163


2A203


20245


0.000
0.000
0.000
0 .000
0 .000
0.000


-1.102
3.084
|.142


-3,084


0.003
-0.003
r1 .250


-11.250
-22.91 5


22-915
28,311


-26 -902
-45.309


43 .8 95


0.003
-0.003
11,250


-11 -250
-22.91 5


22 .91 5
26.902


-23.508
-43.895


40 .501


-0.003
0.003


-11.152
r1.152
23.r9r


-23,191
-23.36r


26 -159
40.891


-44 -288


-0 .003
0.003


-11.152
11,r52
23.19r


-23.191
-26.158


24.166
44.284


-45- 696


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.0 00
0.000
0.000
0.000
0.000
0.000


0.013
-0 .0 13
44,453


-44.453
-90.871


90 .87 1


92.914
-92.914


-160.2û5
160.205


0.013
-0. 01 3
44-453


-44.453
-90.8?1


90,871
92.974


-92,914
-160.205


160.205


-0. 013
0. 013


-44.038
44.038
91.488


-91.488
-92.2L9
92.2!9


r61,296
-161.296


-0 .013
0. 013


-44.038
41.038
91,488


-91.488
-92.219


92-2L9
161.296


-r61,296


2A,129
-220.331


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


299.284
-33.563
-8,801
4.4r9


-5.887
4 .365


I0 .819
-47.803


-151.123
68.421


0,000 21.958
0.000 0.000
0.000 0.000
0.000 0,000
0.000 0.000
0.000 0.000


-1.796 0.000
0.000 0.000
t-196 0.000
0.000 0.000


0.000 0.000
0.000 -24.129
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0.000
1.807 0.000
0.000 0.000


-1.807 0.000


24206


6 .901
-6,941
-0. 937


0.937
-0. 691
0.69r
8.882


-8.882
-15.830


1 5. 830


5 .411
-5-411


o ,112
-o -112


1.002
-r.aa2
-9. 006


9.006
10.990


-10.990


5.411
-5-411


0 -112
-o.11 2
1.002


-1 .002
-9.006


9.006
10.990


-10.990


0,000
0.000
0.000
0.0 00
0.000
0.000


-1 .8 07
14.158


1.80?
-14.158


-0. 00 4


-0.009
-t6,512
-30 .85 3


30. ?03
66.O23


-49.838
-66.398


69.8 06
1Ì7.969


0.009 33.563
-0.043 226-025
30.853 -4.419


-144.483 -6.094
-66.023 -4.365
29A.O15 0.715
66.398 4?.803


-320.911 31.403
-11?.969 -68.021
544.11A -132.1A3


0.043 -121.649
-0.009 -53.418


144.483 -2.154
--31.1 32 -4.204


-298.075 -6.369
63. 611 -4.860


320,911 33,006
-61 .622 q8.331


-544 . 170 -18.743
r13.587 -61.391


0.009 53.418
0.005 -282.63r


31.132 4,208
14.996 -6.845


-63.611 4.860
-33.561 -9.514


61 -622 -48.331
41.442 82.041


-113.587 61.391
-74 .931 -94 .602


0.000
0.000
0.000
0.000
0.000
0.000


-1q.189
12 -4A3
14, r89


-12.483


0.000
0.000
0.000
0.000
0.000
0.000


-12. {83
I .801


12.443


0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000


0. 000
0. 000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


45.07s
-11.152


0.000
0.000
0.0 00
0 .000
0.000
0,000
0.000
0.000


220,414
-194.215


0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


r94.215
-2A.129


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000 0.000
0 .000 0.000
0.000 0,000
0.000 0.000
0.000 0. 000
0.000 0.000
3. 088 0.000


-2.a96 0. 000
-3.088 0.000
2.896 0.000


0-000 0.000
0.000 0.000
0 .000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
2.a96 0.000


-1.102 0.000
-2.896 0.000
1.102 0.000
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202IT


20212


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBÐt


NBBR


SBBR


NAø+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDI


NBBR


SBBR


NBW+


sBw-


SOBDL


NBBR


SEBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW.


SUBDL


NBBR


SBBR


NBff+


SBfl-


SUBDL


NBBR


SBAR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


20209
20270
20209
202to
20209
202ro
20209
202ro
20209
202LO


2021t
202r2
20211
20212
2021r
202a2
202L1
202a2
202II
20272


20212
202r3
202L2
20213
24212
20213
20212
20213
20212
202r3


20273
20214
20213
202r4
20213
20214
20213
24214
20213
242r4


202r4
20215
20214
20215
20214
202L5
20274
202t5
202a4
202r5


242r5
2025r
24215
2025r
20215
2025r
20215
2025r
20215
2025r


2025r
20252
20257
20252
20251
20252
20251
20252
20251
20252


24252
20253
20252
20253
24252
20253
20252
20253
20252
20253


20253
20254
20253
20254
20253
20254
20253
20254
20253
20254


20255
24256
20255
2Q256
20255
24256
20255
20256
24255
20256


20256
20251
20256
20251
20256
20251
20256
20251
20256
20251


0.000
11.244
0.000
0.000
0,000
0.000
0,000
0.000
0.000
0.000


-r7.204
48.056
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


81 .578
-5 9. 615


o.295
-0. 2 95
1.13?


-1.13?
4.124


-4,124
9.915


-9.915


49,1 31
3.136


-0.301
0 .30r


-o,342
0 -342
4 .039


-4 .039
-5 -522


.5.522


-3.136
33.988
-0. 301
0.301


-o.342
o.342
4.039


-4.O39
-5.522
5.522


-33, 988
56.160
-0 .301
0.301


-0,342
o ,342
4 .039


-4 .039
-5.522
5.522


48.056
-11.\52


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


11 . I52
0.000
0.000
0 ,000
0.000
0 .000
0,000
0.000
0.000
0.000


0.000
l1 .t52
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000


0.000
-28.301


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28.30r
-220.414


0.000
0.000
0.000
0.000
0.000
0. 000
0.000
0.000


119.117
117.335
-6.420


1 ,661
-6.361
11.144
78.751


-58. 909
-91.016
132.659


171 .690
51.844
-3.446


0.401
-3.186
-4.264
32.865
L 911


-62.697
6.870


-51.444
-5t,614
-0.401
-1. 376


o.268
-2,284
-1 .911
31-801
-6.8?0


-25.1 10


51.61 4


-242,149
r.376


-2.653
2.244


-3. 7 33
-31.801


44.921
25.1t4


-49. r23


0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
1 . 102 0.000
0.000 0.000


-1.102 0.000
0.000 0.000


0,000 0.000
0.000 0.000
0.000 0.000
0-000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
1 .105 0.000
0.000 0.000


-l -105 0.000


0.000
0.000
0.000
0.000
0.000
0.00ô
0.000
0.000
0.000
0.000


0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0. 000
0. 000
0. 000
0. 000
0.000
0- 000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000


0.000 0.000
0.000 0.000
0 ,000 0.000
0.000 0.000
0 .000 0.000
0,000 0.000
0.000 0.000
1.102 0.000
0.000 0.000


-L.102 0. 000


0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1 . 102 0.000
3.084 0.000
L .!42 0.000


-3.084 0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000


0.000
0.000
0.000
0.000
0. 000
0. 000
0.000
0.000
0.000
0.000


0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


11.152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000 28 -129
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1.807 0.000
0.000 0.000
1,801 0.000
0.000 0.000


0.000
0.000
0.000
0,000
0.000
0.000
0.000
1 .818
0.000


-1 . 818


24214


20215


0.000
0,000
0.000
0. 000
0.000
0,000
0.000
0.000
0.000
0.000


-3.294
3.294


-0. 681
0.681


-0.6?8
0.618
8.086


-8.086
-9.880


9. 880


1.191
0,169


-0. 169
0.083


-0.083
26.326


-26.326
27 .419


-21 .419


-r.191
r.1 91
0, 169


-0..169
0,083


-0. 083
26.326


-26.326
21 ,419


-21 .419


-t,191
| .191
0.169


-0. r69
0.083


-0.083
26.326


-26.326
21 .41 9


-21 .419


0.009
-0.009
-5.121
5.127


-3? .805
3r.805
-5.607


7 .018
-61.310


65.959


-0.009
0.009
9.143


-9,143
16.366


-16.366
20 -919


-r1.522


-21 .554


-0.009
0. 009
9.143


-9.143
16.366


-16.366
11 .522


-15.539
21.55q


-29.536


-0.009
0.009
9.143


-9.143
16.366


-16.366
15.539


-14.115
29.536


-30.961


0.000
0.000
0.000
0.000
0.000
0.000
3.088


-1.102
-3.088


1 .raz


0.000
0.000
0,000
0.000
0.000
0.000
I .ra2
0.000


-1.102
0 .000


-0.161
0. 161


taq.442
-r8a,442


64.10r
-64. 101
362-4r5


-362.415
93.104


-93.104


-0.235
4.235


249-548
-249.548


21a.Ol5
-218.01 5


41 2.1 64
-412.1 64


449.061
-449.061


-0.235
0.235


249.54A
-249.548


218.O15
-218.01 5


412.764
-412,1 64


449.06r
-449.061


-0.235
0.235


249.548
-249.544
214.015


-214.01 5
412.1 64


-412.1 64
449.061


0.000
0.000
0.000
0.000
0.000
0.000


-1.818
t4 .189


1.818
-14.189


0.070
-0. 109


-82.230
to6,244
-1L.O12
229.A5L


-r1 a .1 51
191 -268
-99,O92
3?9.083


0.109
-0.013


-10 6.2 I 4


1.186
-229.85r


64 .341
-191 .268


2.952
-3r 9.081


171 .646


0 .013
0.042


-1.186
-49,695
-64.341
-32.114
-2.952


-94 .5?8
-117 .686
-50.730


-a -042
0.082


49.695
-91.004


32 -11 4


-101.567
94.518


-151 .444
50 .7 30


-1?8-984


0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0 ,000 0.000


-1.105 0.000
3.088 0.000
1.105 0,000


-f-0a8 0.000


20251


-11.152
48.004
0.000
0.000
0.000
0.000
0 .000
0.000
0 .000
0 .000


0.000 220-8La
0.000 -24.129
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-14 .189 0.000
1 .807 0.000


14 . 189 0.000
-r .807 0.000


0,000 24.129
0 .000 0.000
0,000 0.000
0 .000 0.000
0.000 0.000
0.000 0.000


-1.807 0.000
0.000 0.000
1,80? 0.000
0.000 0.000


0.000 0.000
0.000 -28.129
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
1.807 0.000
0,000 0.000


-1.807 0.000


0.000 28.129
0.000 -224.331
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1 .801 0.000
14 . 158 0.000
1.801 0.000


-I4.15B 0.000


20256
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20251


20258


20259


20264


20263


2 0301


20302


20303


SUBDL


NBBR


SBBR


NBW+


sBn-


SUBDL


NBBR


SBBR


NBW+


5BW-


SUBDL


NBBR


SBAR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBq-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBF+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


20251
20258
20251
20258
20251
20258
20251
20258
20251
20258


2A258
20259
20254
24259
2A25e
24259
20258
20259
20254
24259


24259
20260
20259
24260
24259
24260
20259
20260
20259
24260


20260
2A26t
20260
2026\
20260
2026t
20264
2026r
20260
2026r


2026r
20262
20261
20262
20261
20262
20261
20262
2026r
20262


20262
20263
20262
20263
20262
20263
20262
20263
20262
24263


2î263
2A264
24263
24264
24263
20264
20263
20264
20263
20264


20301
20302
2030 1


20302
20301
2A3Ð2
20301
20302
20 301
20302


24302
20 303
24302
20303
24302
20303
20302
2 0303
20302
2 0303


2 0303
20344
20303
203A4
203A3
2030 4


2030 3
203 04
203 03
203 04


20304
20305
20304
20305
24304
20305
24304
20 305
24304
2 0305


5.133
-5. 13 3
-o.102
0.142


-0. 55 0
0.550
5.024


-5.024
-8. 501


8. 501


5.133
-5.133
-o -102


0,102
-0.550
0,5s0
5.424


-5.A24
-8. 501


8.501


5.133
-5. 133
-o.102
o.102


-0.550
0. 550
5.424


-5.024
-8 .50 1


8,501


7,096
-1 .096
0.531


-0.531
0.731


-0. ?31
-11.012


11.012
9.197


-9.r91


7.096
-7.096


0.531
-0.531


0.731
-0. 7 31


-11.012
11.012


9-791
-9.191


0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.0ûû


0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
0. 000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000
0.000
0,000


8. 114
-8. 114


0.54 5


-0.545
0.360


-0.360
10. 17 5


-10.175
-r3.046


13.046


8. 114
-8. 114
0.545


-0.545
0. 360


-0. 360
10. 1? 5


-10. rl5
-13.046


13.046


65.490
-43.266
-0.r96


0.?96
-o .422


a .422
L.526


-1.526
-l .584


1 .544


43.266
-4t,149
-o.196
o,196


-o.422
o,422
1.526


-7,526
-7.584
1.584


41.1 49
9 .810


-0.196
o.196


-o.422
0.422
1-526


-1.526
-7.584
1.584


-3.153
56-229
-0.319


0.319
-0.936


0.936
l8 . 410


-18.410
-9.600


9.600


-56.229
?8.401
-0.319


0.319
-0.936
0.936


18.410
-18.410
-9. 600


9. 600


48.004
-11.O99


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


17.099
0.000
0.000
0.000
0.000
0.000
0.000
0 ,000
0 .000
0.000


0.000
11.152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000


0 .015
-0.015
16. I68


-16.868
-9.363


9,363
36.263


-34 .835
-20 .39L


18 .963


0 .015
-0 .015
16.868


-16.868
-9.363
9.363


34 .835
-34.738
-18 .963


18.866


0 .015
-0 .0 15
16 .8 68


-16.868
-9.363


9.363
34.738


-31 -425
-18.866
15.553


-0.015
0 .015


-ì6.788
16.7 8 8


9.593
-9.593


-31.310
34 -121
15,966


-19 -31 1


-0 .015
0 .015


-16.188
16. ?88


9.593
-9.593


-34.127
36.145
19.377


-20.801


0.000
0.000
0.000
0.000
0.000
0.000
3.084


-r .0 99
-3.084
1.099


0.000
0.000
0.000
0.000
0.000
0.000
1 .099
0,000


-1 .099
0.000


0 .000
0 .000
0.000
0.000
0.000
0.000
0.000
1.102
0,000


-1.102


0.000
0.000
0.000
0.000
0.000
0.000


-1.102
3 .084
1.r02


-3.084


-0 .012
o.ot2
r.139


-1 .t39
-18 .999


18.999
16.095


-14.681
-34 .152


32.131


-0.012
0 .012
7 .139


-7 .139
-18.999


18.999
14.681


-7r-2A1
-32,131
29.343


0.059
-0.059
66.199


-66.189
-31 .225


31 .225
124 -455


-r24.455
-6r-862


61.862


0.059
-0. 05 9
66.149


-66,149
-37.225


31.225
124.455


-724.455
-6r.a62


61.862


0.059
-0 .0 59
66.189


-66.189
-31.225


31 .225
124.455


-124.455
-6I.862


61-862


-0.058
0.058


-66.489
66.489
3?,841


-31.A4r
-r23.975
123.915
62,954


-62.954


-0 .05 I
0.058


-66.489
66.449
37 .841


-3?.841
-123.91 5


a23 .91 5
62.954


-62.954


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-o.o22 284 .52r
-0.042 -53.415


-22.220 -1.251
-49 -469 3.869
10.119 -5,269
29.014 3.41 4


-56.860 42,658
-94.223 -36.112
33.389 -84 .006
5A.241 57.112


Ð-o42 53.415
-0.046 -41.088
49.469 -3.869


-54.360 3.639.-29-014 -3.414
31.130 3.352
94,223 36.112


-104.311 -35-129.-50.241 -51.112
55.126 49.5?3


0.046 41.088
-0.195 116.373
54 .360 -3. 639


-220.619 -4,201
-31.730 -3.352
r24-A5A -0.811
104.311 35.129


-430.491 -20,642
-55.126 '49.573
225 -qrr -25.249


0.195 -271.r15
-0.04? -24.190


22A .619 0.466
-50.280 -3.705


-r24.O50 -5.855
26-6A0 -3.645


430.491 145.011
-95.383 41.854


-225,411 -45-024
46.046 -52.412


0.047 24.190
0.01s -309.606


50.280 3.705
20,901 -5.057


-26.680 3.645
-13.994 -1,613
95,383 -41.854
s4.853 119.914


-46.046 52.412
-39.132 -93.115


0.000 220.331
0.000 -21 .958
0,000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-14.158 0.000
r-196 0.000


14.158 0.000
-t.196 0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.807
0.000


-1.80?


0 .000
0.000
0.000
0,000
0.000
0.000


-1 .807
14 .158
I .801


-14.158


0 .014
0.035


-11 ,368
-18.688
25.4r9
54 .565


-33.93?
-30.846


54.134
86.067


-0.035
o.152


18.688
-90.793
-54.565
246.451
30.846


-161.983
-46.061
399 -512


28.129
-220.331


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


306.673
-41.121


5.3?5
-1.993


2.699
-2.880
94.r25


-50.342
-128.165


48.146


4L127
2ra.062


L. 993
6. rL8
2.AA0


-3.313
50.342
54.696


-48.146
-141.?83


0.000
0-000
0.000
0.000
0.000
0.000


-1.196
0.000
1 .196
0.000


21 .958
0.000
0-000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-2A.r29


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000


-0.046
0.046


28.r93
-2a.193
-15.142


15. L42
44.594


-44.594
-116.089


116. 08 9


-0.046
0,046


2A.r93
-28,193
-1 5.I42
15,r42
44.594


-44.594
-116.089


116.089


-I1.I52
48.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


14.O84
-52.069


0 .803
-0.803
-0.0¡3


0.04 3
10.400


-10.400
-18 .864


18 .8 64


52.A69
o.146
0.803


-0 .8 03
-0.043
0.043


10.400
-10.400
-18.864


r8.864


20304


239
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20305


20315


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


SBff_


SUAÐL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SOBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBÐL


NBBR


SBBR


NBW+


sBw-


20305
24306
20 305
20306
20 305
20306
20305
20306
2 0305
20306


20306
20301
20306
20301
2030 6
20301
20306
24301
20306
20301


20301
20308
20341
20308
20341
20308
20301
20308
20301
20308


20308
20309
20308
2030 9


2 0308
20309
2 0308
20309
2 0308
20309


20309
203 10
2030 9
203r0
20309
20310
20309
20310
20309
20310


20311
203r2
2 0311
20312
20311
20312
2 0311
20312
2 0311
20312


203r2
203 t3
24312
20 313
243t2
20 313
20372
20 313
203r2
2031 3


20313
203r4
20313
20314
20313
2 0314
2 0313
20314
20313
20314


20314
20315
20314
203 15
20314
20315
203r4
20315
20314
20315


20315
2035r
20 315
20351
20315
20351
203t5
2 0351
2 031s
2035r


20351
20352
20351
20352
20351
20352
20351
20352
20351


5,401
-5.401
-0,264


-0. 7 97
0 -197


- 9. 303
9.303
6-164


-6.7 64


5.401
-5.401
-0.264
0.264


-o,197
o.191


-9,303
9.303
6,164


-6.1 64


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000


0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-3.0s3
3.053
0.330


-0.330
0.504


-0.504
9.621


-9 - 621
-8.003


8.003


-0.786
0.786


-1.328
1.328


-0.694
0. 694


16.828
-1 6. 828
29.592


-29.592


-0.786
0.786


1.324
-o.694
o.694


16,428
-16.828
29.592


-29.592


-0.786
0.?86


-1.324
1.328


-0. 694
4.694


16. 82I
-16.828
29.592


9. 913
42.954
0.097


-0.097
0.988


-0.988
1 -121


-1.121
-3.038


3.038


-42.954
64 .864
0.09?


-0,091
0. 988


-0 .98 8
1 .121


-1 .121
-3,038


3.038


0.012
-0.012
-6.969


6.969
19.210


-19.210
-to .992


14.389
29.114


-33.106


0 .or2
-0.012
-6,969
6.969


19.210
-19.210
-14 .389


15.796
33.106


-34.514


0.000
0.000
0.000
0.000
0.000
0.000
3,088


-2.896
-3.088
2.496


0.000
0.000
0.000
0.000
0.000
0.000
2.896


-r-ro2
-2.896
L102


0.000
0.000
0.000
0,000
0.000
0.000
1.102
0.000


-1.102
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.105
0.000


-1.105


0.000
0.000
0.000
0.000
0.000
0.000


-r.105
3.088
r .105


-3.088


-0 .005
0.005


-10 , Ì28
to .124


-38,048
38 .048


-16.484
Ì?.895


-65.042
63.631


-0.003
0.003


10.914
-10. 914


16.905
-1 6. 905
23.316


-19.919
24.412


-28 .209


-0.003
0.003


10,914
-10. 914
16.905


-16.905
19. 919


-11 - 931
28 ,249


-30. 191


-0.003
0 ,003


10 . 914
-10. 914


16,90 5


-16, 905
11 .931


-16.5\2
30.1 91


-11 - 616


11 .152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
11,204
0.000
0 ,000
0.000
0.000
0.000
0.000
0.000
0.000


-r1.204
48.056
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


86.509
-64,541
-0.165


0.165
-1.501


1.501
2-513


-2-513
5 .992


-5 -992


53.849
-0.942


0 -290
-0.290
0.3r7


-0.317
4.481


-4.481
-5.026
5.026


o .9a2
29.A10
0.290


-o.290
0.317


-0.317
4.441


-4,441
-5.026
5,026


-29.874
52.042


a .290
-0.290
0.31?


-0.31?
4.481


-4.447
-5.026


5 -O?6


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-0. 139
0. r39


1?7 .305
-1?7.305


?6.533
-?6.533
323,212


-323.2r2
132.160


-132.r60


-o,132
0.132


260.4r9
-260.4\9


293.594
-293.594


485.999
-485.999


{81.508
-481. 508


-0.t32
0,132


260 -419
-260,419


293.594
-293.594


485.999
-485.999


481.508
-481.508


-0. r32
4.132


260.419
-260.419


293.594
-293.594


485. 999
-485. 999


481. 508
-481.508


-0. r52
0.031


90,1 93
-20.333


-246.45r
52.242


161 .983
-33.687


-399.512
82.03?


-0.031
-0.019
2 0. 333


8.868
-52.242
-24.246


33. 681
29.550


-82.03?
-59.628


0,000
0.000
0.000
0.000
0.000
0.000


-14 .189
12.443
14.189


-12.483


0,000
0.000
0.000
0.000
0.000
0.000


-12.483
1.80?


12.443
-1.807


0.000
0.000
0.000
0.000
0.000
0.000


-l ,818
14 .189


1 .818
-14,189


0.040
-0.020


-82.944
r25 .522
-15.021
234.826


-167.8 65
240,062


-109.866
380.079


0.020
0 .010


-125 -522
15.r85


-234.826
63.921


-24î.462
21.505


-380.079
112.062


-0 .010
0.028


-15.185
-49.206
-63.921
-35.816
-21 .505
-90.112


-1t2,062
-60.211


-0.028
0.040


49,206
-95.419


35.816
-101 . {91


90 .172
-163.204


60 .211
-191.241


220.8I8
-L94.21 5


Û.000
0.000
0.000
0.000
0.000
0.000
0. 000
0,000


194 ,21 5
-24 . r29


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28.129
0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0. 000
0,000


0.000
-28.301


0.000
0.000
0,000
0.000
0.000
0,000
0.000
0-000


2 8. 301
-220.418


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


L43.21 2
133.944


2.474
-3.5r0


4-428
-Ii.732


88.28?
-t? .480
-69.451


94 .618


198.412
18.156


3.304
-0. 370


2.941
o.213


44.01r
1.354


-54-116
1 .966


-78 . ?56
-6.465


0.370
1-343


-0. 213
2-O8r


-1. 354
21.828
-1 .966


-2r.646


6.465
-180.119


-1.343
2.513


-2.081
3.423


-21 .824
16.854
21.686


-42,995


0.047
-0.04?


-21,536
21,536
?5.?80


-75.780
-4 3.40?


43.401
1l?.110


-117.1?0


0.o47
-0.047


-21 .536
21 .536
15.780


-75.780
-43. 401


43,401
111.170


-11r.170


0,000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0. 000
0.000
0. 000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000


-113. 191
-53.827
-0.650


1. 633
6.399
3.586


21 ,455
50 .268
10.071


-40.789


53.421
-21 9.104


-r.633
2.O41


-3. 58 6
1.124


-50.268
82.645
4 0.18 9


48.056
-4 5.0?5


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


45.075
-11.152


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


-1.807
0.000
1.807
0.000


0.000
0,0 00
0.000
0.000
0.000
0.0 00
0.000
1.818
0.000


-l .818
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20352


20353


20 355


20358


24359


20360


20367


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBB_


SUBDL


NBAR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBB+


sBw-


SUBÐL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NAW+


SBW-


20352
20353
20352
2 03s3
20352
20353
24352
2 0353
20352
20353


20353
203s4
2 0353
20354
2 0353
20354
20353
20354
20 353
20354


2 0355
20356
2 0355
20356
20355
20356
20355
20356
20355
20356


20356
20351
20356
20351
20356
20351
20356
20351
20356
20351


20351
20358
20351
20358
20351
2 0358
20351
20358
20351
24358


20358
20359
20358
20359
20358
20359
2 0358
20359
2 0358
20359


20 3s9
20360
2 0359
20360
20359
20364
20359
2 0360
2 0359
20360


2A364
20361
2 0360
20361
20360
20361
20360
20361
20360
20361


2036r
24362
20361
20362
20361
20362
2036r
20362
20361
20362


20362
20363
20362
24363
20362
20363
20362
20363
24362
20363


20363
20364
203 63
20364
20363
20364
203 63
20364
20363
20364


0. 000
0.000
0.000
0.000
0"000
0. 000
0.000
0.000
0.000
0 .000


0.000
0.000
0. 000
0.000
0.000
0-000
0.000
0.000
0.000
0. 00û


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 .000
0.000


0.000
0.000
0.00ó
0.000
0 .000
0.000
0.000
0.000
0,000
0.000


-3.860
3.860
0.360


-0,360
0.4 89


-0.489
9.194


-9.194
-? .513
7.513


-3.860
3.860
0.360


-0,360
0.489


-0. 489
9.194


- 9. 194
-7.513


7 .513


-3. 860
3.860
0.360


-0.360
0.489


-0.489
9,194


-9.r94
-? .513


7 .513


-4.345
4.345


-o.629
o.629


-r-zr1
\.2r1


-23-344
23,344
11.13I


-17 .731


- 3. 011
3.011


-o.266
o,266


-0. 515
0.515


-9.953
9,953
7. 433


-t .433


-3.011
3. 011


-0.266
o.266


-0,515
0. 515


- 9. 953
9.953
7.433


-1.433


-3.011
3.011


-a -266
0.266


-0 . 515
0. 515


-9. 953
9.953
1 .433


-1 - 433


48.056
-11 -t52


0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


L1 . I52
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000


0.000
L1 ,152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-I1.r52
48.004
0.000
0 .000
0.000
0.00Û
0.000
0.000
0.000
0.000


41 .35I
-23.611


0.380
-0.380


0.4 01
-0.401


1 .606
-1 ,606
-6.250


6 -250


23.6\l
-22.122


0.380
-0.380


0.401
-0.401


1 .606
-1 -606
-6.250


6.250


22.122
32.412
0,180


-0.380
0.401


-0.401
7.606


-1 .606
-6.250


6-250


-31.937
49.193
-o .61 1


0.677
1.104


-1 .104
25.118


-25.118
-to.a22


1A.A22


45.24r
-6.859
0.225


-0.225
0.455


-0.455
8.913


-8. 913
-6.441


6.441


6.8 59
46,211
0.225


-0.225
0.45s


-0.455
8.913


-8 .913
-6 ,4 4r


6.441


-16.211
52. 11 I


a .225
-0.225
0.455


-0.455
8.913


-8.913
-6. 4 41
6.441


0.000
0.000
0.000
0.000
0.000
0.000
3.088


-r.702
-3.088
t.r02


0.000
0.000
0.000
0.000
0.000
0.000
1.102
0.000


-1.102
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .102
0.000


-1.102


0.000
0,000
0.000
0.000
0.000
0 .000


-1. t02
3.084
r.702


-3.084


0.0r6
-0.016
16 . 718


-16.?18
-8.208
8.208


33 -462
-31 .931
-16.034


14.509


0 .016
-0 .01 6
16-?18


-16.718
-8 .208
8.208


31.937
-31 -819
-14 .509


14.452


0.016
-0 .016
16.718


-16.718
-8.208


8.208
31.879


-2A.3rr
-74.452
r0.883


-0.025
0.025


-29.216
29 .21 6
15 -441


-15.44?
-54.911
56.086
26.224


-21 -332


-0 .00 9
0.009


-10.0?3
10 .07 3
5.r94


-5. 1 94
-15.201


L1 ,661
5.109


-?.575


-0 .009
0 .009


-10.0?3
10.0?3
5.194


- 5. 194
-r1 ,661
2r.014
I .515


-r0. 986


-0.009
0 .009


-10.073
10.013


5.194
-5.194


-21.418
2L 467
10. 98 6


-rr_369


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.048
-0.048
55.049


-55.049
-28.104


28 -1O4
99.O92


-99.092
-44.464


44.464


0.048
-0.048
55.049


-55,049
-28.104


28 -104
99.O92


-99-O92
-44,464


44.464


0.048
-0. 04 I
55.049


-55.049
-28.704
24.104
99-O92


-99-O92
-44.464


44.464


-0. 11 5
0. 115


-126 -628
126.624


64.132
-64,132


-229.491
229-A91
102.108


-102. 108


-a.012
4.012


-85.?43
85.743
46.291


-46,291
-154.786


154 -186
12.309


-12.309


-o.012
0.012


-85.143
85.743
46-291


-46,291
-154.786


154.786
12.309


-12.309


-0.012
0 .412


-85.743
85.?43
46-291


-46,291
-154.786


154.786
12.309


-12.309


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.807
0.000


-1.801


0.000
0.000
0.000
0.000
0.0 00
0.000


-1.807
14 .158
1.807


-14 .158


-0.024
-0,048


-2r.456
-54 -445


4.622
2A.642


-52.028
-96 -q27


26.516
42.816


0.048
-0 .0 51
54 .445


-51 ,241
-28,642


30 .03 I
96.421


-101.852
-42-At6


45 -21 I
0.051


-o.2r9
51.247


-234.834
-30.038
1r1.206
101.852


-42r.463
-45.218
179.806


o,219
-0.135


234 -434
-t34.224
-1r1 .206


66,232
421.463


-23A.249
-1?9.806


91.439


0.14 3
-0,077


153.197
-79.861
-76.880


38 .7 55
266,6AA


-145. 983
-108.538


61,986


o -011
0. 015


19.861
22.380


-38.755
-13.965
145.983


50. 646
-61. 986
-32.211


-0 .015
0.025


-22-3AA
33.863
13. 965


-19.88?
-50.64 6


14-893
32,21r


-44 .953


175.r90
-r4.106


3.4r5
-1.148
4.461


-2.639
83.506


-4A .911
-69,714


40.738


14.r06
-10.768


r.148
-1.683


2,639
-2 -51 r
48.911


-41 -684
-40.738


39 .61 5


10 .7 68
-64.3q1


1. 683
2 -356
2,511
I .689


47.644
33.081


-39.6?5
-26,101


-26,664
-101.204


1. 695
0.328
3, 311


22.196
60.695
18.028


-51-102


r22.1t3
68.494
t.196


-0.143
3.638


-0 .291
12.101
-6.678


-50.65?
3.319


-68 - 494
-13a.248


0.14 3
2.r43
0.291
q-323
6 .618


83,1 92
-3.379
61.998


131-248
-18? .334


-2.r43
2.4ÐO


-4.323
4.442


-83.192
93. 954
61.998


-69.340


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0. 000


0.000
0.000
0,000
0,000
0.000
0.000
0,000
0.000
0,000
0.000


0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000 220.818
0.000 -2a.r29
0.000 0.000
0,000 0.000
0.000 0.000
0.000 0.000


-14 .189 0.000
1 .807 0.000


1{ . r89 0.000
-1 .807 0.000


0.000 28.729
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1.80? 0.000
0.000 0.000
1.801 0. 000
0.000 0.000


0.000
-2A.729


0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


28.129
-220.331


0.000
0,000
0.000
0.000
0.000
0.000
0,000
0-o00


20362


20a63


241
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20365


SUBDL


NBBR


SABR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBB+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SOBÐL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


20364
20365
20364
20365
2036q
2036s
20364
20365
24364
20365


20365
20366
20365
20366
20365


203 65
20366
20365
20366


20401
24402
20401
20402
2044t
20402
2040I
20qo2
204 01
20402


20442
20403
20402
20403
20402
20403
24402
20403
20442
20403


20403
20404
24403
20404
20403
20404
20403
20404
20403
24404


20404
20405
20444
20405
20404
20405
20404
20405
20404
20405


20405
20406
20405
20406
2040s
20406
20405
20406
20405
20446


20406
24401
24406
20401
20406
20441
20446
20441
20406
20401


20407
20404
20401
204t8
20401
204AA
20401
20404
24401
24404


20404
20409
20444
20449
2040a
20449
20408
2Ð409
20408
20409


20449
20410
20409
204ro
24409
24470
24409
20 410
20409
204 r0


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


9.895
-9. 8 95
0,243


-0.243
0.184


-0.184
2.OO9


-2.009
-4.636


4.636


9.895
-9.895


0.243
-0.243


0. 184
-0 .1 84
2.409


-2.009
-4.636
4. 636


1 .644
-1 .640
-0.226
0.226


-0.446
0.446


-3.480
3.480
7.621


-1.621


1 .640
-1 .640
-o,226
0.226


-o .446
0.446


-3. 4 80
3.480
| -621


-r,621


0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000


48.004
-11.I52


0.000
0.000
0.000
0 .000
0.000
0.000
0.000
0.000


t7 .152
0.000
0,000
0.000
0,000
0.000
0.000
0.000
0.000
0.000


0.000
71.152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


-11.152
48,004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


1 3 .961
-51.952


0.380
-0.380
-0 . 116
0.116
0.379


-o,319
-11 .582


11.582


5r.952
o.862
0.380


-0.380
-0.116
0.116
0.3?9


-0.379
-tL-582


11.582


I .578
44.249
o.211


-0.211
0.716


-0.116
4 .551


-4 .551
o.823


-o.a23


-44.289
66,199


a -211
-0.2L1
0.716


-0.716
4 .55r


-4 .551
0.823


-o.423


48.056
-45.0?5


0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000


45.075
-11 .152


0.000
0.000
0.000
0.000
0 .000
0.000
0.000
0-000


0.000
0.0 00
0.00 0
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0-000
0.000
0,000
0,000
0,000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
3.084


-1.102
-3.084
r.742


0.000
0.000
0.000
0.000
0.000
0,000
I. TO2
0 .000


-1. r02
0.000


0,000
0.000
0.000
0.000
0.000
0.000
0.000
1.102
0.000


-t.ra2
0,000
0.000
0.000
0.000
0,000
0. 000


-1.102
3.084
1.102


-3.084


0.000
0.000
0.000
0.000
0.000
0.000
4.168


-3.353
-4.168
3.353


220,331
-28 .729


0.000
0.000
0 ,000
0.000
0.000
0.000
0.000
0.000


2A,t29
0.000
0.000
0.000
0. 000
0.000
0,000
0.000
0,000
0.000


0.000
-28.129


0.000
0,000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


-14 ,158
1.807


14 ,158
-1.807


0.000
0.000
0.000
0.000
0.000
0.000


-1 .807
0.000
1.807
0.000


24.129
-220.331


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


320,262
-55.202


2.938
-1.339
1.142


21.416
- 19. 819
-60.835


t2.014


0.000
0.000
0.000
0.000
0. 000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0.000
0.000
0.000
0,000


-o -219
0.219
0 .219


-Q.219


0.000
0.000
0.000
0.000
0.000
0.000


-0.219
o .219
o .219


-o.219


20401


20402


20403


24404


0.000
0.000
0.000
0.000
0,000
0.000
0.000
I .801
0.000


-1 .80?


0.000
0 .000
0.000
0.000
0.000
0.000


-1 .801
14.158
1.807


-14 .158


0.000
0.000
0.000
0.000
0-000
0.000


-15.051
-2.045
15.051
2.045


0.000
0.000
0.000
0.000
0.000
0.000
2.045


-18 .77 I
-2.445
18 -11A


55,202
202.802


1.339
2.494
2.231


-3.404
19. 819


-15. 986
-12.07 4


-104.905


0.000
0.000
0.000
0.000
0.000
0.000
3.353
0.040


-3.353
-0.040


0.000
0.000
0.000
0.000
0.000
0.000


-0.040
3.431
0.040


-3-431


0.000
0.000
0.000
0.000
0.000
0,000


-3.437
4.845
3.437


-4 .845


0.000
0.000
0. 000
0.000
0.000
0 .000
3.088


-2.496
-3.088
2.896


0.000
0.000
0-000
0.000
0.000
0.000
2 -896


-7.702
-2 ,896
1.702


20408


0,000
0.000
0.000
0.000
0.000
0.000


-o .21 9
o ,219
0 .219


-o .21 9


0.000
0.000
0.000
0,000
0.000
0.000


-o.21 9
o .219
0 ,279


-o-219


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.00û -112.785
0.000 -61 -130
0.000 0.654
0.000 I.53?
0.000 4.a12
0.000 2.312


18.778 24.506
-1.200 21.500


-18.778 24.164
r .200 -1s.848


0.000 61 -130
0.000 -299.2aL
0.000 -1. s37
0.000 2.445
0.000 -2.3120.000 s.373
1.200 -21.500


16. 151 40.56?
-1 -204 15.848


-16.151 -12-402


0.000
0.000
0.000
0.000
0.000
0,000


-14 .189
12,483
14 .189


-t2.483


0.000
0.000
0.000
0.000
0.000
0.000


-\2.483
1.807


12.443
-1.807


0.000
0.000
0.000
0.000
0.000
0.000


-1.80?
0.000
1.801
0.000


220 -818
-194.21 5


0.000
0.000
0. 000
0. 000
0.000
0.000
0.000
0 .000


r94 .21 5
-24.129


0.000
0. 000
0. 000
0.000
0.000
0.000
0.000
0.000


24.129
0.000
0. 000
0.000
0.000
0.000
0-000
0.000
0.000
0.000


0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0. 000
0. 000
0.000
0.000
0.000
0,000
0,000
0.000


11.152 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0,000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 1.102 0.000
0.000 0.000 0.000
0.000 -1.102 0.000
0.000 0,000 0.000


24409


242
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20471 SUBDL


NBBR


SBBR


NBW+


sBw-


24412 SUBÐI


NBBR


SBBR


NBW+


sBw-


20413 SOBDL


NBBR


SBBR


NBW+


sBw-


20414 SUBDL


NABR


SBBR


NBW+


sBw-


2A4L5 SUBDT


NBBR


SBBR


NBW+


SBW-


2045L SUBDL


NBBR


SBBR


NBW+


sBw-


20452 SUBDL


NBBR


SBBR


NBÍ+


SBP_


20453 SUBDL


NBBR


SBBR


NBff+


sBw-


SUBDL


NBBR


SBBR


NBn+


SBH-


SUBDL


NBBR


SBBR


NBw+


SBW-


SUBDL


NBBR


SBBR


NAn+


sBw-


204tL
20412
24411
20412
2441L
2Ð412
20411
20412
20411
20412


204r2
20413
204r2
20413
204r2
20413
20412
20413
204r2
20413


20473
20414
204a3
20414
20413
20414
204\3
204r4
20413
20414


20414
20 415
20414
20415
20414
20415
20414
20415
244r4
244r5


20415
2045r
20415
2045r
20415
20451
20415
20451
20415
20451


20451
20452
20451
20452
2045r
20452
20451
20452
20451
20452


20452
20453
20452
20453
20452
20453
20452
20453
20452
20453


20453
20454
20453
20454
20453
20454
20453
20454
20453
20454


20455
20456
20455
20456
20455
20456
20455
20456
20455
20456


20456
20451
20456
20457
20456
20451
20456
20451
20456
20451


20451
20454
20451
20458
20451
204 58
20451
20454
20457
20454


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0. 001
-0.001


0.221
-o -22r
0,311


-0.311
3.322


-3.322
-2, l1 |


2. r11


1. 965
-1.965
-0.624
o,624


-0.29L
o .29r


22 .21 6
-22 .21 6


36. 193
-36. 193


Ì. 965
-1.965
-o.624
o.624


-o.291
0.29r


22.216
-22-216


36.193
-36. r93


r. 965
-1.965
-0.624


0.624
-0.291
4.291


22.27 6
-22.21 6


36. 19 3


-36.1 93


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000


0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0,000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0,000
0. 000
0. 000
0.000
0.000
0. 000
0. 000
0.000


-1. 004
1 .004
0. 255


-0. 255
0.303


-0,303
3.203


-3.203
-2.220
2.220


84.041
-62.085


-o -221
o.22r


-0. 994
o.994
4.008


-4.008
6.3r9


-6.319


52.A6A
-0.001


0 ,181
-0 - 181
0.198


-0.198
1 ,014


-1.014
-2-1 64


2 -164


0.001
30.85r
0.181


-0. r81
0.198


-0.198
1.014


-1.014
-2.164
2.164


-30,851
53-023
0.181


-0 . 181
0.198


-0,198
1 .014


-1.014
-2 -164
2.164


48,0s6
-11 .r52


0-000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


71 .752
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
11 ,152
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.0 00


-r1 ,I52
48.004
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


55.448
-4 8 .598


0.234
-0.238
0.231


-o .231
2 .511


-2 .511
-1.678


1.678


0.000
0.000
0,000
0.000
0,000
0 .000
0.000
1.105
0.000


-1 .105


0.000
0.000
0.000
0.000
0.000
0.000


-1.105
3.088
1.105


-3.088


0.000
0.000
0.000
0.000
0.000
0.000
4 .019


-2 .648
-4.019
2-608


0.000
0.000
0.000
0.000
0.000
0.000
2 .604
0.?89


-2,604
-0.789


0.000
0.000
0.000
0.000
0.000
0 .000


-0 .18 9
2.112
0.789


-2 -112


0.000
0.000
0.000
0.000
0.000
0.000


-2 -112
4.196
2.112


-4 -196


0.000
0.000
0.000
0.000
0.000
0.000
3.088


-1.102
-3.088
L l02


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0,000
0.000


-0. 35 4


0.354
0.354


-0. 35 4


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.818
0.000


- 1 .818


0.000
0.000
0.000
0.000
0.000
0.000


-1.818
14.189


1.818
-14.189


0.000
0.000
0.000
0.000
0.000
0.000


-13.464
-0. 451
L3.464
0.451


0.000
0.000
0.000
0.000
0.000
0.000
0.451


-9.643
-0.451


9.643


0.000
0.000
0-000
0.000
0.000
0.000
9.643
0.862


-9.643
-0.a62


0.000
0.000
0.000
0.000
0-000
0.000


-0.862
15. 635
0.862


-15. 635


0.000
0.000
0.000
0.000
0.000
0 .000


-14.189
1 .807


14.189
-1.807


0.000
0.000
0.000
0.000
0,000
0.000


-1 .807
0.000
1 .80?
0 .000


0 .000
0.000
0 .000
0.000
0.000
0.000
0.000
1 ,807
0.000


-1.807


0 .000
0.000
0.000
0.000
0.000
0.000


-1 .807
14 .158


1.80?
-14. r58


0.000
0.000
0.000
0.000
0.000
0.000


-13.248
8.943


13.248
-8.943


28.301
-220.818


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


206,210
100. 608


2.425
-3.355
3.424


-?.600
38.787


-21. 953
-2r,695


44.23q


188. 906
?8,346


2.O12
-o.244
l. r93
o.209
6. 514
3. ?39


-36,21 5
8.331


-18 .346
-12,661


o.244
0.823


-o.209
1 .378


-3,739
9.722


-8,331
-1 .91 6


0.000
11.204
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000


-r1 -204
48.056
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-28.301


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0,000


-0.394
0.394
0.394


-0. 39 4


0.000
0.000
0.000
0.000
0. 000
0.000


-0.394
0.394
0.394


-0.394


0,000
0.000
0.000
0.000
0.000
0.000


-0.394
0.394
0.394


-0, 394


0.000
0.000
0,000
0-000
0,000
0.000


-0.394
0. 394
0.394


-0.394


0,000
0.000
0,000
0.000
0,000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0_000


r2.661
-190.41 4


-0.823
1.590


-1 .3?8
2.2\1


-9,122
L4.O2r


1 ,916
-19.695


220.414
-24.129


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


24,129
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-28,129


0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000


24.r29
-220 - 331


0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


206.410
-138. r20


2.929
-2.611


3.298
-2.995
34.r05


-31- 416
-24.545


22-346


0.000
0.000
0.000
0.000
0.000
0.000
1.102
0.000


-1.r42
0.000


0.000
0.000
0.000
0.000
0-000
0.000
0.000
1.102
0.000


-1.102


0.000
0.000
0.000
0.000
0.000
0.000


-r.702
3.084
L702


-3 .08 4


0.000
0.000
0.000
0.000
0.000
0.000
3.507


-3.067
-3.507


243
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20459


20460


20461


20464


20465


SUBDL


NBBR


SABR


NBW+


5BW-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDI


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBr-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBE-


SUBDL


NBBR


SBBR


NBfr+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBw+


SBW_


SUBDL


NBBR


SBBR


NBI{+


saw-


20459
20460
20459
204 60
20459
20460
20459
20460
24459
24460


20464
2046t
20460
20461
20460
20461
24460
24461
20460
2046r


2046r
20462
2046r
20462
20461
20q62
24461
24462
204 61
20462


20462
20463
20462
20463
20462
24463
24462
20463
20462
20463


20463
20464
20463
20464
24463
20q64
20463
20464
20463
20464


20464
20465
20464
20465
20464
20465
24464
20465
20464
20465


20465
20466
20465
20466
20465
20466
20465
20466
20q65
20466


20466
20461
20466
20461
20466
20461
20466
20461
20466
24461


2Ð467
24468
20461
24468
20461
20468
20461
2046A
20461
20464


20501
20502
2 0501
24502
20501
20502
2050 1
20502
20501
20502


-1.004
1.004
0.2s5


-0.255
0. 303


-0. 303
3.203


-3.203
-2.220


2 .220


-1.004
1.004
0.255


-o,255
0.303


-0. 303
3-203


-3.203
-2.220
2.220


-1 .004
1. 004
0.255


-0. 25 5
0.303


-0.303
3.203


-3.203
-2.220


2 .220


-1.004
1-004
0.255


-0.255
0.303


-0.303
3.203


-3.203
-2.220
2.220


-t .819
1 .819


-0.158
0.158


-4.296
o.296


-3.284
3.284
t.821


-1.821


-1.819
1,819


-0.158
0.158


-4.296
0.296


-3.284
3 -2A4
7.82L


-7.421


-1. 819
1,819


-0.158
0.158


-4.296
a -296


-3.244
3 -2A4
1.821


-t.821


-1.819
L. 819


-0. 158
0. 158


-0.296
a -296


-3.284
3.244
1.821


-r.82t


10.?91
3.215
0.238


-0.238
0.231


-0.23r
2.51t


-2.511
-r ,618
r.6?8


-3,215
26.911
0.238


-o.238
o.237


-o.237
2 ,511


-2.511
-1. 678
I.678


-26,9rr
52.164
0.238


-0.234
0.231


-o.231
2.5IT


-2.511
-r. 678
1.678


52.406
-39.803


0. û59
-0.059
o.251


-o.251
3.130


-3. 130
-1.o91
1.097


39.803
-3.461


0.059
-0.059


o .257
-o.251
3.130


-3. 130
-1 .09?


1 ,09?


3.461
32.934
0.059


-0.059
o -251


-o.251
3. 130


-3. 130
-r.091
1.097


-32.934
55.211


0.059
-0.059
0.251


-0 -257
3.130


-3.130
-1.097


1.097


0.000
0.000
0.000
0 .000
0.000
0 .000
3.067


-0 - 63?
-3.067
0.631


0.000
0.000
0.000
0.000
0.000
0 .000
0,63?
o -266


-0. 637
-o.266


0.000
0,000
0.000
0.000
0 .000
0.000


-o -266
1.785
o -266


-1.785


0.000
0.000
0 .000
0.000
0 .000
0.000


-1. ?85
3.408
1.r85


-3.408


0.000
0.000
0,000
0.000
0 ,000
0.000
3.314


-2.544
-3.314


2.504


0.000
0.000
0. 000
0.000
0.000
0 .000
2.504


-0.169
-2.504


0. r69


0,000
0. 000
o. 000
0.000
0,000
0.000
0.169
2.L69


-0.169
-2.169


0.000
0.000
0.000
0,000
0.000
0. 000


-2.169
3. 601
2.169


-3. 601


0.000
0.000
0-000
0. 000
0.000
0. 000
3.088


-1 .102
-3.088


1 .102


0.000
0 .000
0.000
0.000
0.000
0.000
1.102
0.000


-1.102
0.000


0.000
0.000
0.000
0. 000
0.000
0.000


-0.354
0,354
0.354


-0.354


0.000
0,000
0.000
0 .000
0.000
0,000
4 -448


-4.946
-4 .444
4.946


0.000
0.000
0.000
0.000
0.000
0.000
4.946


-0.310
-4.946
0. 3r0


0.000
0.000
0.000
0.000
0.000
0.000
0. 310


72 -232
-0 .310


-12.232


0.000
0.000
0.000
0.000
0.000
0.000


-11.570
4 .558


11 .570
-4 .558


0.000
0.000
0.000
0,000
0.000
0.000


-4.558
-4.133
4,558
4.133


0.000
0.000
0.000
0.000
0.000
0.000


-2.221
14 .511


2 .221
-74 ,571


0.000
0-000
Û.000
0.000
0 .000
0.000


-14 .189
1.807


14 .189
-1.807


0.000
0.000
0.000
0.000
0.000
0.000


-t .807
0.000
1.807
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
r .817
0.000


-1 ,817


-1 5.91 4


86.083
0.893


-o.252
t-322


-0. ?0 0
13.264
-6. 5 10


-10.211
5,696


-8 6.083
1? .863
o.252
o.426
0. ?00
0.346
6. 510
4.838


-5.696
-1.891


-17.863
-11 3.I72


-o -426
r .911


-0.346
1.463


-4 .838
16.965


1,891
-9-998


172.942
-61.870


-0,4 t9
0.560
r.922


-1.303
26.6LO


-19.068
-2,102


0.058


61.8?0
88.473
-0.560


0.968
r.303
0. 484


19. 0 68
2.6A4


-0.058
-?.569


14.095
-201.444


-1.376
1.626


-2 ,21 4
3.369


-24,461
3?.800
15.201


-19.882


224.8r8
-24.129


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


2A,129
0.000
0.000
0.00 0
0.000
0.000
0-000
0.000
0.000
0.000


0.000
-28,21O


0.000
0.000
0.000
0.000
0.0 00
0.000
0. 000
0,000


48,598
-10.?91


a -23A
-0.238
o.231


-o.23L
2.5t\


-2.511
-r.678


1. 678


20458
20459
20458
20459
20454
20459
20458
20459
20458
24459


0.000
0.000
0.000
0.000
0.000
0.000


-0. 35 4


0.354
0.354


-0.354


0.000
0.00 0
0.000
0.000
0.000
0.000


-0.354
0.354
0,354


-0.354


0.000
0.000
0.000
0.000
0.000
0.000


-0, 633
0.633
0.633


-0,633


0.000
0.000
0.000
0.000
0,000
0.000


-0. 633
0. 633
0. 633


-0.633


0.000
0.000
0.000
0.000
0,000
0.000


-0. 633
0.633
0.633


-0. 633


0.000
0.000
0.000
0.000
0.000
0.000


-0.633
0.633
0.633


-0, 633


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000 r3a -120
0.000 15.914
0.000 2-611
0.000 -0.893
0.000 2 -995
0.000 -I.322


-8.943 3r.416
-4.448 -13.264
8.943 -22.346
4.444 10.211


0.000
0.000
0.000
0.000
0.000
0.000


-0. 35 4


0.354
0.354


-0.354


0.000 -88.473
0.000 -14 .095
0.000 -0.9680.000 1.316
0.000 -0.484
0.000 2-214
4.133 -2.644
2.221 24.461


-4 .733 7 .569
-2 .221 -15 -201


20461


0.000 48 .056
0.000 -11 .152
0,000 0.000
0.000 0 .000
0,000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0,000
0.000 0.000


0.000 \1 .152
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0 .000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


0.000 0.000
0.000 17.195
0.000 0.000
0. 000 0.000
0. 000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0.000
0.000 0-000


0 .000
0 .000
0.000
0.000
0-000
0.000
0-000
1.105
0.000


2050r
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20542 SUBDL 20502
2 0503


NBBR 20502
2 0503


SBBR 20502
2 0503


NBW+ 20502
20503


sBw- 20502
2 0503


20503 SUAÐL 20503
20504


NBBR 20503
20504


SBBR 20503
20504


NBW+ 20503
2050 4


sBw- 20503
24544


20504 SUBDL 20544
20505


NBBR 20504
20505


SBBR 24544
20 505


NBn+ 20504
20505


sBW- 20504
2050 5


20505 SUBDL 20505
2050 6


NBBR 20505
2050 6


SBBR 20505
20506


NBW+ 20505
20506


sBw- 20505
20506


20506 SUBDL 20506
20501


NBBR 20506
20501


SBBR 20506
20501


NBW+ 20506
20501


sBw- 20506
20501


20501 SUBDL 20501
2 0508


NBBR 2O5O1
2 0508


SBBR 20501
2 0508


NBW+ 20507
2 0508


sBw 20507
2 0508


20508 SUBDL 20508
2 0509


NBBR 20508
20509


SBBR 20508
2 0509


NBW+ 20508
2 0509


sBw- 20508
2 0509


20509 SUBDL 20509
2 0510


NBBR 20509
2 0510


SBBR 20509
20510


NBq+ 2o5o9
20510


sBw- 20509
20510


2051Ì SUBDT 20511
205t2


NBBR 20517
205r2


SBBR 20511
205r2


NBw+ 20511
20512


sBw- 20511
20512


20512 SUBDL 20512
20513


NBBR 2O5L2
20513


SBBR 20512
2 0513


NBU+ 20572
2 0513


sBw- 20512
20513


20513 SUBDL 20513
2 0514


NBBR 20513
20514


SBBR 20513
205r4


NBw+ 20513
20514


sBw- 20513
20574


0.000 28-210
0.000 -224.184
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1.817 0.000
14.186 0.000
1.81? 0.000


-14.186 0.000


0.000
0.000
0,000
0.000
0.000
0.000
0, 001


-0. 00 1


-0. 00 1


0. 001


86.44r
-455.037


0.605
-o.120
1.147


-o.522
-15. 333


89. 631
25.961


-8ì.576


220.699
-2r9-626


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


219.1Ll
-24.O42


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


28,042
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
-24,210


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0-000


-0.024
0.024
0.000
0.000
0.000
0.000
0.000
0.0 00
0.000
0.000


3.699
-3.699
-0.307


0.307
-1.146


1.14 6


-51.614
51.614
51.964


-51.964


3.166
-3.166
- 0. 307


0.307
-1.147


1.147
-51.571


51.5?1
51.910


-51.910


-3.231
3-231
a .214


-0.21 4


1.104
-1.104
50.950


-50.950
-51.454
51.454


-3.211
3.2IT
a .214


-a .21 4


1.105
-1.105
50.945


-50.945
-51.447


51.441


6.125
-6. r25
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000


0.038
-0 .0 38
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
û.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.020
-0.020


0.000
0.000
0.0 00
0.000
0.000
0.000
0.000
0-000


0,000
0.000
0 .000
0.000
0.000
0.000


-1.105
3.088
1.105


-3.088


-1.009
1.009
0.033


-0.033
0.036


-0.036


-o -2ra
-0.913
-0.852


-1.036
1.036
0.033


-0.033
0.036


-0 .03 6
o.20r
3.545
0.865


-4 .611


1.070
-r .070
-0 .03 6
0.036


-0 .04 0
0,040
3.503
o.244


-4.588
0.841


1.060
-r.060
-0 .03 6
0.036


-0.040
0,040


-o.242
1.999


-0 .84 4


-0.914


0.o20
-0 .020
-0.001
0.001
0 .000
0.000
2.946


-2 .934
-3.059
3.051


0.000
0.000
0.000
0.000
0.000
0.000
3.080


-1.100
-3.080
1.100


0.000
0.000
0.000
0 .000
0.000
0.000
1.100
0 .000


-1.100
0.000


1.517
56.805
-o.o22


o -o22
0.120


-0.120
14.241


-!4.241
-10.633


10.633


-56.805
84.153
-o.022


o -o22
o.124


-0.120
14.201


-t4.201
-10. 633


10.633


44.052
-41 .936


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


41 .936
-r1 .r25


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


11 ,125
0. 000
0.000
0. 000
0.000
0.000
0. 000
0. 000
0. 000
0.000


0.000
1r.19s
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000


35. 1 83
-35.183
-0. 05 6
0.056


-0. 08 0
0.080
5.266


-9.821
9.A21


3 5. 182
-35.182
-0.056


0. 056
- 0 .080
0.080
5 -266


-5,266
-9.426
9.826


30.754
-30.754


0.091
-0.091
0.084


-0 ,08 4


-9.846
9.816
9.890


-9.890


30.755
-30.755


0.091
-0.091


0.084
-0.084
-9.845


9,445
9.889


-9.889


0.000
0.000
0.000
0.000
0.000
0.000
0.087


-0.087
-0.08?
0.087


0.000
0.000
0.000
0.000
0.000
0.000
0. 001


-0. 00 1


-0.001
0. 001


-17.195
48.052
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000


0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


43.214
-55.809


0.032
-0 ,432


0. 112
-0.L12
1.484


-1 ,484
-13.454


13.454


55.809
2 -488
0.o32


-0.032
0.111


-0.1 11
1 .445


-7.4 85
-13.454


13.454


1 .848
3.451


-0.047
-0 -126
-0.050
-0.141


-10.592
4 .853
L520


-8 .360


-3.449
\4,994
o.726


-0.491
0. 141


-0.546
-q.aa2
23,526
I .389


-38. 915


-14.994
3.065
0.491


-o.o92


-0.101
-23.526


5.353
38.915
-8.639


-3 .0 65
-2.44t
0.092
0.096
0.101
0, 108


-5.352
11 ,2lo
8.638


-8 .82 I
0.000
0.000
0.000
0.000
0.000
0.000


-14 .185
14 . 119
r4 .186


-14 .118


0.000
0.000
0.000
0.000
0.000
0.000


-14.118
r.802


14.118
-1 .802


0.000
0.000
0.000
0.000
0.000
0.000


-1 .802
0,000
1.802
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
1 .817
0.000


-1 .817


0.000
0.000
0.000
0.000
0.000
0.000


-1 .817
r4.240


1 .817
-14.240


-4,152
-6.307
-0. 166
o.12r


-0.144
0,504


-8.451
-10,228
24.\11


-50.454


456 -146
-90.898
-0.363


0,530
-0.516


1 .102
46.041
-6.131


-91.180
21 . 115


90,895
206 -327
-0,530


0.885
-1 .101
2.344
6,1tO


16 .611
-21.154


-128.840


-221.880
-86.440


0.358
-0. 605
2,480


-1.147
143.133


15.318
-92,640
-25.952


2A .21 0
-220.988


0. 000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


212.424
7 3 .245
-0.034
-o.294
-0.073
2.221


52. 819
50.014


-58.315
-2. 508


0.000
0.000
0.000
0.000
0.000
0.000


-0.001
0.001
0.001


-0.001


1.131
-1 -137
o,022


-0.022
0.005


-0.005
6.1 49


-6,1 49
-7 .788
f .788


-1r. I95
48.075
0.000
0.000
0. 000
0.000
0. 000
0. 000
0.000
0.000


19 - 642
-52.246
-0.063
0.063
0.410


-0.410
\9.629


-19.629
-11.610
11.6t0


0.000
0.000
0.000
0.000
0.000
0 .000
0.000
1.105
0.000


-1 .105


0.000
0.000
0.000
0.000
0.000
0.000


-1.105
3.089
1.105


-3.089


2.rtr
-2.711
-0. 106
0. 106


-0.069
0.069
4 .445


-2.645
4.136


-43.499
43.499
1.004


-1.004
-0.640


0.640
-88. 947


8A.941
29.226


-29.226
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20514


20553


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SÛBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDT


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBw+


sBw-


SUBDL


NBBR


SBBR


NBW+


5BW-


SUBDI


NBBR


SBBR


NB9+


SBP-


20514
205r5
20514
205 15
245a4
20515
20 51{
20515
205r4
24515


20515
20551
2051s
2 0551
2 0515
20551
20515
20551
20515
20551


20551
20552
2055 1
24552
20551
20552
20551
20552
20551
20552


20552
20553
20552
20553
20552
2 0553
20552
20553
20552
20553


2 0553
20554
20553
24554
20553
24554
20553
20554
20553
20554


20555
20556
20555
20556
20555
20556
20555
20556
20s55
20556


20556
20551
20556
20551
20556
20551
20556
24551
2055 6
24551


20551
20 5s8
24551
24554
20551
2455a
24551
20 558
20551
20 558


20558
20559
20558
205 59
2 0558
205 59
20558
20559
20558
20s59


20559
20560
2 0559
20560
20559
20560
20559
20560
20559
20560


20560
20561
20560
20561
20560
20561
20560
20561
20560
20561


12.542
-t2.542
-0.302
0,302


-0.211
0. 211
1 .392


18. 182
-14 -142


12.583
-12.583
-0.302
0.302


-0.21 1


0.211
? .393


-7 .393
r8. 183


-18. 183


l2,542
-12.542
-o,302
0.302


-0. 21 1
0. 211
7 .392


-t -392
18.183


-18.183


0.000
0.000
0,000
0.000
0.000
0.000


-0.002
0.002
0.002


-0.002


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000


-0.002
0.002
o,oo2


-0.002


72 - 541
-72.541


0.090
-0. 0 90


o.214
-o-214
13, 071


-r3.011
-11.1 54


r r.l5 4


12.541
-12.541


0.090
-0.090
0.2r4


-4.214
13. 071


-13.0? 1


-11.754
t1.754


12.548
-12.548


0.090
-0.090
0.2r4


-0.2t4
13.064


-13.064
-11.r48


11.7 4 8


12.541
-12,541


0.090
-0.090
0.2t4


-o.214
13,079


-13.079
-11,162
tl -1 62


48.345
10.000
-0.078
0.078
0.066


-0. 0 66
12.160


-12 ,1 60
-14 ,891


14 .891


-10.000
44,039
-0.0?8
0.0?8
0.066


-0.066
12-160


-12.160
-14 .891


14 .891


-44.439
1 1.1 31
-0.078


0.078
0.066


-0.066
12 ,7 60


-r2-160
-14 .891


14.891


48,005
-11.74f


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


L1 . t41
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
11 ,125
0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000


-11 -r25
48.005
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


?3. r05
-51.652
-0. 110


0. 110
o.024


-o.o24
8.809


-8.809
-8 .520
I .520


51 ,652
0. 56q


-0.110
0.110
0,024


-0.o24
8 .809


-8 .809
-8,524
L520


-0.564
19. 04 5


-0.110
0. r10
0.024


-0.024
8.809


-8.809
-4.520
4.520


-19.045
51 .7 98
-0.1r0
0.110
o -424


-o.Ð24
8.809


-8 .8 09
-8 .520


8. 520


-0.163
0.163
0.045


-0.045
0,032


-0.032
2 ,311
r .312


-6.215
2.466


-0.155
0.155
0.045


-0.045
0.032


-o -o32
-1 .367
3.554


-2.454
o.261


-0. 161
0.161
0.045


-0.045
0.032


-0,032
-3. 551


5. 337
-o.216
-1.504


0.000
0.000
0,000
0.000
0.000
0.000
3.085


-1.102
-3.085


1.102


0. 000
0.000
0.000
0.000
0.000
0.000
| .142
0.000


-1 .102
0.000


0.000
0 .000
0.000
0.000
0.000
0.000
0 .000
1.100
0.000


-1. 100


0.000
0.000
0.000
0.000
0.000
0.000


-1.100
3.085
1.100


-3.085


0.188
-0.188
-0.016
0.016


-0.05i
0. 051
1.254
o.724


-1.628
0.250


0. 175
-0. 175
-0 . 016
0.016


-0.05i
0.051


-0. r3B
3.493


-a-238
-3 . 118


0. 150
-0. 15 0
-0.017


0. 017
-0, 0 51


0.051
-3,519


4 -101
3.141


-4.329


0 .191
-0 . 191
-0 , 016
0.016


-0.051
0.051


-4 -664
6.1 69
4.290


-6.395


24.864
-28.868


1.122
-t.122


1 .112
-1.112
-2.904
2.908


-44.426
44.426


24,950
-24.950


1.121
-r,121
r.712


-1,11 2
-2,903


2.903
-44,432


44.432


28 .91 1


-28.911
L.L22


-7.122
7-112


-1-112
-2.945
2.945


-44.783
44.143


-0.059
0.059
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.0 00


0.061
-0.061


0.000
0.000
0.000
0.000
0.0 00
0.000
0.000
0.000


r.901
-1.941


0 .517
-0.511
4.02L


-0.02Ì
-33.528
33.528
32.114


-32.7r4


1.981
-1. 981
0.578


-0.578
0,o22


-0.022
-33. 4s1


33 .4 51
32,046


-32.046


1.614
-1.614


o,542
-0.582


o.o24
-0.024


-33.4?8
33.478
32.083


-32,083


2.O91
-2,O91


0.5?5
-0.5?5


0.021
-0,021


-31.333
33.333
31. 925


-3r -925


6.307
-4.493
-o.127


0 .22r
-0. 50 4


0.14 3
L0.228


-15.840
50.454
-2.O28


4.493
-3.486
-0 -221
-0.069
-0. 143
-0,061
15.840


0.1? 6


2-028
6.830


82.026
131 .892


0.544
-1.419


1.668
-0. 935


134 .536
1.a39


-156, 153
-9- 995


-131.8?{
-44.005


r ,420
-1.931


0.935
-0.508
-7.840
90.903


9.961
-106.899


3.486 43.991
-2-635 -350.620
0.069 1.930


-0.306 -2-346
0.061 0. 50?


-0.238 -0.159
-0.176 -90.902
23.134 158.493
-6.830 706.920
3,5?6 -185.797


0.000 220.349
0.000 -2a.1r4
0,000 0.000
0.000 0.000
0,000 0.000
0.000 0.000


-14 .159 0.000
1.806 0-000


14 ,159 0,000
-1.806 0.000


0 .000 28 .tL4
0.000 0.000
0.000 0,000
0 .000 0.000
0.000 0.000
0.000 0.000


-1.806 0.000
0.000 0.000
1,806 0 .000
0_000 0-000


0.000 0.000
0.000 -24.042
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
1.802 0.000
0.000 0.000


-1 -AO2 0-000


0.000
0. 000
0.000
0.000
0. 000
0.00û


-1.802
14.159
1. 802


-14.159


-1.141
0.375
0,094


-o.421
o .215


-0,06?
0.469


-2.181
1.568
2,284


-0.3r5
-1.31 4


o .o21
0. 137
0.06?
0.441
2.181


t5. 340


-12 .095


L 314
-1.904
-0.137
0. 196


-0 . 411
0.622


-15.340
29.A15
12.095


-25 -295


l -904
-3.099
-0. r96
0.298


-o.622
0.939


-29.81 5
65.61 9
25.295


-58.159


24.042
-220.349


0,000
0.000
0.000
0.000
0.000
0.000
0. 000
0.000


321.99t
-12.418


o.259
-0 .70 I


1.4 86
-1.38?


110. 670
-1 4,532


-r01 . 4 67
66.514


12 .47 6
142.992


0.708
-1.801


1.387
-1.146
1 4.566
13. 392


-66.541
-18-525


-142.996
148,345


1.800
-2,141


1.146
-1 .061


-13.325
44 - 456
18. 4 61


-48 .5?0


-148.339
-13 -524


-2,815
1.061


-0.911
-44 .565


99. ? 38
44.614


-102.03?


246







GT STRUDL 30 Output -
500 Year Scour Check


\\AMGLSFIL01\,Jobs\18735 West River\6.0 TECHNICAL DELIV13:42:59 March 28, 2013 Page 46s\BF


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


sBw-


SUBÐú


NBBR


SBBR


NBW+


sBw-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


SBW-


SUBDL


NBBR


SBBR


NBW+


sBn-


20561 SUBDL


NBBR


SBBR


NBw+


saw-


0.000 220.552
0,000 -28.11s
0.000 0,000
0.000 0.000
0.000 0.000
0.000 0.000


-74-112 0.000
1,80? 0.000


14-112 0.000
-1.807 0.000


2056r
24562
2456r
20562
20561
24562
24561
24562
20561
20562


20562
20563
20562
20563
24562
20563
20562
20563
20562
20563


20563
20564
2A563
20564
20563
24564
20563
20564
20563
20564


20564
20565
20564
20565
20564
20565
20564
20565
20564
20565


20565
20566
20565
20566
205 65
20566
20565
20566
20565
20566


20566
20561
20566
20567
20566
20561
20566
20561
20566
20561


20561
20568
20561
20564
20561
20568
20561
20568
20561
2ô568


12.544
-72.544


0.090
-0.090
0.274


-0.214
13. 056


-13.056
-11,141


11 .7 41


11 .802
-I1 .802
-4.r24
4.124


-0.202
o.202


-11.639
11.639
r0.r22


-10.722


17.801
-1?.801


-o.124
4.124


-a -202
4.202


-11. 630
11.630
10. 114


-10. 114


11 . AO2
-11 -402
-0.124


o -12s
-o.202
0.242


-11. 634
I 1. 634
10. 117


-10.117


11.AO2
-17.802
-0.124


o-124
-0.202
o,202


-11. 634
r1.634
10. t1?


-10. 111


0.000
0.000
0.000
0.000
0.000
0.000


-0.001
0,001
0.001


-0 ,0 01


0.000
0.000
0.000
0.000
0.000
0.000
0.000
0. 000
0. 000
0.000


-51.7 98
73.109
-0.110
0.110
0 -o24


-o.024
8.809


-8.809
-8.520
8,520


13.255
-43 -491
-0.058
0.058
0.035


-0.035
8.534


-8 .534
-1 -AA1
7.887


43,491
t.1 41


-0.058
0.058
0.035


-0 .0 35
8 .534


-8 .534
-1 ,AA1
I .881


-1.141
46,852
-0 .0 58


0.0 58
0.035


-0-035
8.534


-8.534
-1 ,881
r.88?


'46.452
12,944
-0 .0 58


0.058
0.035


-0.035
8.534


-8.534


I .887


44.021
-11 -r41


0. 000
0.000
0.000
0. û00
0.000
0.000
0.000
0.000


11.141
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000


0.14 9
-0.14 9
-0.017
0.017


-0 .0 51
0.051


-6.412
8,181
6 -434


-7 .803


-o.122
o -r22
0.015


-0.015
0-048


-0.048
8.148


-6.236
-1.191
5.884


-0.141
o.141
0.015


-0.015
0.048


-0.048
6.253


-3.345
-5,899


2 -992


-o .r27
o.121
0.015


-0.015
0 ,048


-0 .048
3 -332


-0 .434
-2,980
0.082


-a .132
o,132
0-015


-0 .015
0.048


-0.048
0.437
1.242


-0.085
-1.594


0.000
0.000
0.000
0.000
0.000
0.000
3.086


-1 .102
-3.086


1 .102


0.000
0.000
0.000
0.000
0.000
0.000
I .102
0.000


-1 .102
0.000


2.343
-2.343


0.584
-0.584
0.o24


-4.024
-33.665


3 3. 665
32.265


-32.265


-1 .43 1
1.431


-0. 607
0.607


-0.07 6
0.07 6


33.564
-33.564
-32.550


32-550


-1. 410
1.410


-0.610
0.610


-o -01 1


0.07?
33.686


-33.686
-32.670


32 ,61 0


-1.224
r.224


-0. 608
0. 608


-0.075
0.075


33.612
-33,612
-32.652


32,652


-7.273
I.2L3


-0. 608
0.608


-0.0?6
0.076


33.65?
-33,657
-32.639


3.099
-3.706
-0 .2 98


0.365
-0.939


1.148
-65.6?9
96.231
58,r59


-81 .11I


3.309
-2,615
-0.348


0 ,265
-1.119


0.84 6
-96.221
55,293
81 .991


-49.064


2,615
-1 .341
-o.265
0.137


-0.846
0.430


-55.293
13 .7? 1
49.064


-10.602


1.341
-o -242
-0.137


0.010
-0.430
0.011


-13.?71
-2.413
10. 602
2,605


0,242
0.416


-0 .010
-0.063
-0,017
-o,223


2 .413
-0 .462
-2.605
-1 .168


7 3. 516
-328.04 1


2-A13
-3.320


0. 911
-0. 81 2


-99 -626
135.525
101. 930


-136.651


34? .185
-r4.9i1
-2.394
2,066


-0. 545
o.143


134 .787
-46.225


-129.250
44.361


74.919
165.636
-2.465


1.561
-0.743


1.044
I 6. 1??


-12.342
-44.320


16. 08 0


-165.638
-43.963
-1.561


1.058
-1.044
1.344


I 2. 380
61-227


-16.116
-51. 914


43. 963
-343.390


-1 .058
o.166


-1.344
1.51?


-6t,235
103.880
5r.923


-91 .336


-0.0 17
0.01?
0.000
0.00 0
0.000
0.000
0.000
0.000
0.000
0.000


0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0,000
0.000


0.000 28. 115
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000


-1.807 0.000
0.000 0.000
1.807 0.000
0.000 0,000


{ 1509I > UNITS INCHES
{ 1510i > $


{ t5111 > LOAD LIST 'SBBRI
i 1512} > S JOINT FORÇES AND DISPLACEI{ENTS
{ 1513} > LtS? DISPL JO]NT 50102 50103 50104


*RESULIS OT BTEST ÃNAIYSES*


X ÐISP.


RESULTÀNT JOIN1 DISPLÀCEMENTS FREE JOIN?S


JOINT


50102


5010 4


PROBLEM - BR 163 TITf,E - BR 163 STRUDL üODEL


ACTIVE UNITS ]NCH KIP RAD DEGF SEC


RESOLTÀNT JOINT DlSPLACEMENTS SUPPORTS


Y DISP Z DISP. Z ROT.


GLOBÀL
SBBR
NAW-
NBNA


GLOBAL
SBBB
NBW-
NBWÃ


GLOBAL
SBBR
NBW-


z ÐtsP.


0. 001
-0.007
0.000


0.001
-0.00?
0.000


0.001
-0.00?


Z ROT.


0.000
0.003
0.000


0.000
0.003
0.000


0.000
0.003


0.000
0.000
0.000


0.000
0.000


0.000 0.000
-0.111 0.000
0.000 0.000


0.000 0.000
-0.111 0.000
0.000 0.000


0.000 0.000
'0.111 0.000


X ROÎ. Y ROT.


0.000 0.000
0.000 0.000
0-000 0-000


0.000
0.000
0.000


0.000
0.000


247







GT STRUDT 3Q oulpur - \\¿¡rcr.s¡'rr.01uoþs\18735 v{êst niver\6.0 TECHNICAL DELIV13:42:59 March 28. 20L3 Pågê 47s\BË
500 Year Scour Cr*eck


NBi{À 0.000


{ 151{} > ¡rST DISPL JOINT 30202 50203 50?04


Y DISP.


0- ó00


Z DISF


Z DISP.


Z DI'IF.


0.00 r
-0.009


d,0ctû


û, aio1


-0.0û9
0,000


d.qo1
-0.Û09
o. ô00


pÀoBLEt - BR 1€3 rlTle - BR 163 SlÅUDl ¡{9mL


ÀqTIVE UNTTS INûH ¡(I? RÀD q.EGE SEC


RESTII¡ÀNT .MINI DISPUCEffiTç SÛPPORTS


IRESULTS gf IÀTE6T ÀÈÀIYSSs'


x DrsÞ.


RSSS¡TÀNT JOÍ¡I D¡€ÞLÀCEMNls E&EÞ JÓIffTS


z rcT.


J8IÙT


5ú2A2


50e0: 6rôBÀL
ôBE&
NìÎT_
ilB9A


50204 6LOBÂ¡


ñ3ll_
NEqA


-o.oo3 o.ù00


-0.o3¡ o,.ooq
-o,rzL ¡.0Õû
-0,003 0..a00


-0.036 0.0ó0
-0,121 0.!00
-0.003 0.0Õ0


Y Dfs?-


SBB!
NBT-
ñBwÂ


X DISP.


-0.146
-o-12L


X DISP.


-0.0:ì9
-Ò. t37
-Ò-Õ03


-0"039
-0,137
-0,003


-0.ô38
-0.1 37
-o-to3


T olsP,


.o.000
o- û0ó


Y DISP;


û.0û0
o,0û0
o. oûo


o-odo
o-ððû
o.909


o. û00
0,00û
0.000


x mÎ.
0.000
i).oûô
o.,000


Û.0ûo
ò -ooo
! .000


o,Òûo
9.O0.0
0.o00


0.000
o-oû0
ú.ûÕ0.


o.oéo
t.0ûo
!- 00E


.t.¡ô¿i
0. oo0
o. oòd'


z Roa-


0.00o
o.000
0,000


o.óôo
0¡ 0O0
o" 00o


o.0m
0.000
0. r)¡0'


I tr515j > LrST Dr6pL Jörñ1 50302 50303 5030{


¡RÈSÛI?S OE HËsT MALYSEA¡


PEæLEM _ BR 163 TITIÊ _ BR !63 STR!¡[ rcDET


ÀCÍTVE UUIE ITE¡ KP 8AD DEGF gEC


BE8ULTÀN! JOIÈÎ 9]9PIÀC¡¡IEI{TS SI'PPQ&TS


¡ QISP.


RESULTIINT Jonf DTSImCIIEN"S FBÉE JoIIilS


x BoTr Y BOl- Z ROT,


Lm0rùtc /---'-------:----DrSpWEüEtrT----:--'---------/ /--:---------------RôTÀTIOñ:-----*-'--------l
50]02 GLûBÀL


SBBX
NBI¡_
NB{A


50303 6¡OAÂL
gFB''
Ntr.
NÊSA


5030¿ 6mBÀL


NBÍ-
ñBWÀ


Z DISF..


io.001
-0,oitÍ


o¡ oo0


-o.Ò01
-t.010


g. ooo


-ô. ôol
-g ' t10
0-o00


X RÓf.


0,000
o-000
0.0õo


ô,000
0.ô0û
o 


" 0ìû0


0.000
0.0t0
0.0òo


x RoT..


0.000
0,€00
Q-O0O


0,ó00
0 -000
0. ô.0o


Y ROT.


0-û00
O,o0¡
0,o00


0.000
0,o00
0.000


O¡0O0
0-000
it,ooo


¿ ROî.


q. õp0.
0.00û
o, Òoo


o.0òo
o-:000
0..00q


0.0ú0
0, û-0a
0-o00


{ 1316¡ > irST ûISpL JórNt 5{4S2 5O4O3 504û4


AAESULIS OE ßTE€? AN&YStr*


9ÊOÞIEU - m 163 tltrE - BR 163 slRûDr UODA!


rcTfVE UNITS INCH RIP MD DEGF SEC


RESULTANT JOI NT Df SPUCEMNÎS SUPPORTS


Jô'rNî roÀDrNG / -----------------DfsptacEùffT------ ---------- - / / --- ---- ------ - -- -- RorÀtroN---'--------------/
U D¡sP. x Rof,X DISË. Y DIAÞ.


RESULAÀm JCl¡¡a OIspi,ÀGtÉ$tS rREE J0tNls


x ÐxsP,


Q.QOO
-0.Ò54
0.000


Y DTSP;


0.000


0.000


ø ûtsP.


Y gOT.


Y Si(i?.


0. o00
o,000
0.000


Z RìiT.


0.o00
d.000
û. ooû


50402 GLOBÀL
AgBß
NEF
NB'À


5q{û3 GIOSAL
SgBÂ
Ñslù-
NSA


Ö.000 -0,0.01
0.ù00 -¡.û19


-0.05{


o.000


-û, dô1
-,0.019


o-oo0 0.000 0.000 0.t0û
0.o0û o,o00
0.o0t. û-0:000..000 0,000 û.000


248







cT STRUDL 30 ourput - \\AMGLSFIL01\Jobs\18735 Wèst River\6.0 TECHNTCAL DELIVl3¡42;59 March 28, 2013 Page 48s\8F
500 Year Scsur Check


JOINT


5ó5d? GrOEÀi,


üff8m FoRC. ES


MBÛER TOÂDTNô JO:NÎ


0-00Õ 0.000
-0.Ò22 Ð.ooo
0-Qo0 0,0Q0


a Rm- z &0T,


0-000 0.000
0.000 0.000
0,000 0.000


o.ûoo o.oo0
t-oo0 0.ð00
o.qoo 0.000


t.00ù 0,000
€-ooô 0.000
d.000 û.0r¡lo


0. ûûo
0.000
û. iJ00


Z ROT.


'--:----.'--.-_.--'l


0,0p0
0. ooo


0-oo0
0.0û0


-11- St
15.2s¡


-s, !18
-0"r21


0.121
-3,353


3.313
-5.61 6


0,00.0
o-òdô


0.0ç0
q.0Û0


o. o00
p.ó10


o.gqo
9!0q0


-15,345
?2-366


-7.,959
0.t99


-0.159
-{.393


4.393
-7.664


0.o00
o. tõÕ


o.0ûo û.ûûo:0"090 0-600
0.000 0.000


SEER û.ódo
NEB- '0.05{
NgtÄ o,0Û0


0.000
0,00û
0.où0


-tt-ÒÕ1
-ì0..019


o.000.


I L51?l > trST DÍ3,pr JOrNT 50502 5'û5Õ3 50504


IR¡*ILTS OF hTSST ÀNALYSB¡


pRoBrH - B& 163. lrru - ÞR 163 $?RUÐt UOÐÈf


ACTIVE {JN¡Ts ]{CH.KI? *9. QEGF 6æ


RASUItÀNî JOrRl t-rSPLÀCEülììÌS $¡TPPORIS


JorNr roeÍ{c 1------.----=------DrsÞtÀaÉutûr------ -----------/ /-----*------------BorÂllç{----'--------------/
X FT3P. Y DfSP.


reSW9ÂdT æINÎ Û¡SPßÇEffiN1S fRqE JOINTS


z ÐrsP, X ROT, Y RÕT.


5Aæ
NBn'
NBw¡


5¡503 GrO6Al,
sâ8!
NBW-
NBTA


50504 6lmr
SBgn
nbc:
trBBÀ


X DIqP.


0.000
-0.022


ci.0oo


0.0.9.o
-o.a22


d - 0{lô


Y DIs!.


ô.000
0 -.00Õ
o.ódo


0,000
0..ó00
û.ooo


z Dfsg,


0,ðôo
-0, oQs
o,080


0.900.
-û,008
0.0ûo


û, o0o
-û - 009
0.000


x RoÎ.


0.Q00
0.ûû0
0- 00é


0.000
o-000
o. oo0


0,00ô
o"000
0.000


15181 > 5
1519]} > UN]T FEET
ls:ol > sæHrm cÀp ronoue LoADs Ng../s¡ Þmrrtc
1321t > IQAD trgT rcBR'
15¿?ì > rrsr.ÉoR MEü ¿0111 To 20115 20151 1ó 20:153 -
15?3' t zs2al T9 2Q2r5 2OZ5¡. 1þ.20253. -
rst4t i 2û311 To 20f1s 20351 rÕ 20353 -
1525) > tÌi411 To 20415 2¡451 10 20453 -
1526] > ¿051r rO 20513 ¿0551 TO 2ç553


lgsutrs oF Httr NàLY5ESÌ
***.*1ia*+*¡*1**+{*r}:1i}*+r*


PROBLÉU - BR 163 î'TLE - R 163 sîRÙDL MDSI


ÀqgIvE UNIfs FEËT TIP RÁD BG' 6ÉC


t---------------------"ûÂcs--------- --------*-l /'---.--------'-----{ollffT------'--------------l


20111 e8&


20172 eÈR


20113 cBÀ


20114 CB*


io11s cB[i


20151 Cen


2ù,L92 CB¡


20153 CÊR


io2LL c*


262L2 Cffi


¡õlÀL


o-oû0
0'000


0.000
0.090


-o..948
0,949


-L.11,6
1.1?6


-1 -\16
1.176


-1 ,176
t,17 6


o.o¡0
o-0û0


o,00û
o,m0


o-000
o-o00


0,000
o.o¡0


-1.631
1.631


$aEÀa-1


0.0e
o. oô0


0.0¡0
q.ÒQÓ


a.1ã1
-0. ?a?


-0.548
0.548


-0;548
0.54.8


-0.54.8
0-54I


0.000
Q .090


0.Òoô
0.000


0.0{lo
0.000


o.0oo
0.09o


1,1]9
-r"119


-6.112
0.172


-4.172
o.112


-0.112
ô.]72


0-000
0 !00o


o.Õ00
0.o00


0.!00
0..009


0 -00'o
o. Ûoo.


0,000
0.000


0, r)0û.
0..0û0


ô. o00
û.o00,


-52.238
52 ,238


31-331
-31.131


31,331
-31.331


31.331
-31.331


0.ôðo
ù.0û0.


.0,0!0
0,000


0,000
0.¡00


0.,00E
0, ð00


û. o00
0.000


t.mq
0.000


q.000.
0'q00


o'¡Qo
0.00q


0.00û
0., Q.0.0


0,00c
0,Q00


o,000
E.090


303r05ø
-383,952


633- 14.8.


-631.14.!


633.14.t
-633,14S


633- 1 {8
-633,148


rl-00o
0.o00


s,oa.q
0.000


0.000
0: Õ00


o-000
o, Ooo


0.000
o- m0


o,.000
o-ôoó


û,000
0.000


o.û00
û. o¡ú


-143- 962
4ß,362


-4 03.36e
86.608


-86.6û8
-98,243


98.243
-?31,096


0.0ù0
0,0û0


SHEM-Z TORSIOML BENDINC-Y BENDTM-Z


2û111
zerTz


?ð1 12
¿o1 I 3.


20113
201!4


¿01 14
20115


zo1 ls
2AL5!


2ú151
20152


2AL62
2û15a


zlr1s3
2ó754
.lMIL
2ú212


2t)212
2t2ì-3


20¿13 Cm 29213
.2d¡r¿


2o2L4 caR 2ltt4
tþ.\5


¿02a5 ßB


20251 CBR


o.ooÐ
0.0d0


0.000
o'oQo


0,000
t -o00


0..000
0.000


0..0!0
o.qoo


0 -0û.0
o-0Û0


o.302
-0..3ù2


0.302
-o,382


o. 302
-o,302


0, ôo:o
û. o¡0


?021s
zózbt


Za¿57
4u252


24252
2ôÆ?


0.oqo
0.Õ00
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GT STRUDL 30 Output - \\AMGL$EIL01\Jobs\18735 West River\6.Ô TECHNICAL DELIV13¿42:.59 March 28, 2O13 Page 49s\BF
500 Yèar Scou¡ check


2î253 CBR


¿031,1 qm


2031? C¡R


'20313 C&


¿0314 CBR


20315 C8R


20351 Cm


20352 eBR


ã0353 eÈe


2{i411 CBR


2oa1t cK


20473 CER


2a414 CÞR


20415 CBÀ


20451 CR


20452 eBR


20453 CBR


20s11 eBB


20512 CBR


20513 CBR


20514 eSR


?t515 CBR


2Ð551 CBR


æ552 .eBR


?0.553 asR


0 .9!!.
0.000


0.000
0,000


0.000
o.000


1.Oß2
-1.002


-2-426
2.126


-2.426.
2.426


-2-426


0.000
0-000


0. û00
0-mo


o. oo0
0.000


0.0ûÒ
0.o00


0.63?
-0,63?


-r -09?
a-891


-1,09È
1.098


-1.098
1.098


0.000
0.0û0


0,000
o- ooo


0.000
ci - 0tû


0-000
ri. o0o


0, û33
-0- 033


-0,615
0,.615


:0,6L5
0.615


-o. 615
o- 615


û.Õ00
0.Q00


û.0þ0
0.000


0-00Q
0.000


0, o00
0,000


0.000
0.00!


-57.811
5r.811


33.382
-æ.3A?


33.3å2
-33.342


33.3A?
-33..382


0.óofi
o,000


0. ú0û
o, o00


0, rio0
0.0û0


0.000
û-o00


O.0oo
o.000


0.000
o.000


0.00 0
0.000


0.000
¡.ù00


0.000
û.0Õ0


0,0q0
0.000


0,000
0.00o


o.00q
0 -000


-0 -210
0.210


0.0 93
-0.o93


0,o92
-0.092


0..Ò92
-0.092


0.000
0.ô00


0.00¡
0 -0q0


0.000
0.000


0.000
0.000


0.000
0.000


304.605
-304,6.05


66{.816
-664.816


664.8L6
-6 6.4 .81 6


664.8X 6
-664 , fil 6


0, oû0
0,000


0.000
0.000


0-000
0,o00


0.000
Ò.ððó


û.000
0" 000


0.000
0.000


û.000
0. û00


0.00Q
0.000


0,000
0,0û0


0-000
0.000


o,000
o.0!o


0-000
0.o00


0.431
-0,43?


2.153
-2.f53
z-15r


-2.151


2.-153
-2.153


û.00û
0.000.


0,o00
:o.ooo


0.00û
0,000


0.000
! 'ooo


0-û00
0.0t0


-189.613
4æ.4rB


-¿32..41894.nl


-94 -927
-1û2,126


L02. 026
-243 "565


0.ôÔ0
0.000


0.o0!
0,o00


0.000
0 . o0.ð


ò.ooo
o.ooo


0-û00
0.000


ó.000
0.oÒ0


0-000
ó.ooû


0.000
0.0û0


0.000
o.û00


0-000
0.o00


0,00û
0.000


0,000
0,000


-0.371
1.410


-1.470
0.{37


-ø.431
-0.163


0.163
-0.613


o. 0ù0
o-ooo


0. ô00
0.oo0


o,o00
Q-009


ù.oó0
0.000


o,000
0.000


8.1 67
-r1 .162


7- 5À9
-0.188


0,188
L,108


-4.10¡
7.195


0.000
o,000


0.000
o, o00


0,000
0, ooo


0, 090.
0, oo0


7,O19
-13.r46.


4.638
-t. o¡1


0. o41
2.64L


-2..14r
4 -5.69


0-oûo
0,000


o.000
0.000


0. ûQ0
0.000


ð.000
0.000


-0.r2s
2.3r3


2,654
-2.825


2.A2:6
-2.926


2.925
-3.006


0,000
0,000


0-000
0.0û.o


2q253
20254


20311
2o3a2


2û3t2
20313


20313
20114


2031¡
2Q315


2û¡15
20351


2ó3s1
21352


20352
20353


2ô353
20354


,0411
20412


2Q4t?
20413


20413
2u4L4


20414
20415


20s15
2045r


20451
20452


2ß452
20453


20¡s3
2n454


2051 1


zostz


205t2
20513


20513
2ú5r4


245L4
20515


?051s
20551


!0551
24552


20552
20553


20553
2!s54


0,000
o.o0o


0.000
o. oþ0


0.000
Q.0¡r


-1.999
1.999


0.72A
-0-?2à


c.124
'0.7?g


0.72A
-o,128


0,o00
o-0ûo


0.Õ00
o.000


.0.000
0,000


0.000
0.0û0ì


-1.459
1.{59


0.45s
-0.455


0.455
-0.¡às


0,455
-0.455


0.0Qo
0.000


0.000
Õ-ooÒ


0-000
0,0û0


0.000
0.000


0. 417
-0.417


-0.015
0.015


-0,015
0.015


-0.Ò15
q,015


o.000
0.q00


0.00Õ
o.000


15211 > 4
15¿T} > gSTRU&L TEST LOAD EÀSES
1529Ì > mAD nr51 ¡1Uü31¡
1530) > trsT ss¡{¡{ REÀcÍ


*REsTlL?S ÕF I,ÀTE^q NÀI,ßFg¡


PROBTtr _ R 163 TIT¡Ë - ÞR 16¡ STEUÐL rcÐEIr


ÀCTIVE @I?S EEET (IP UÐ DEGF SEC


guú oF BEÀeTroNs Æou (]wDfNÀTs x 0.000 Y 0,000 z 0,{o0


l---------------------FÔRCE-------------------.--/ /--.---------.--------ffiNa--------------------/
PÀD]NG XffiCE YfORCE Z MRCE X MENT Y MüENT z r.tùENT


ruNS1


1531I > LÌST REÃCI


o.110334ôE-01 0.74Õ64il8-t2 -1?q9.968 -413y-â1 f17618.é 6.222293


*RESÚITS ÕF ßTEST ÀNÀLYSEST


PBOBLEII' gR 163 T]TIE - BR I63]STRUDt MODEL


ACTIVE OSTTS 86ET KIP RAD DEGF SEC
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GT STRI¡D],
500 Year


30 output - \\AMGlsEIL0l\.tobs\18?35 lvest River\6.0 TECHNICAL DEtrvl3:42:59 March 28, 2013 FagÊ 50s\BF
ScÕur Cheek


RESUL?NI JÔINT ¡OAÐ3 SqÞFOR3S


IOÀDING l--------,------------FORCts,-------- --'--------- / / -----------------'-l{OlrENa---'----------------/
X MRCE


ó.ooo


0.0 00


0-0ûÛ


o.oo0


0-oQo


0 -0ô0


0-0qÒ


0.000


0 -000


0.090


-ô, ó29


-û.029


-û.930


-ó,035


-0,036


-0,036


0.041


Q.037


0.030


o.¡30


0.023


t,o19


0-01f


0.o00


0.00d


0.00.0


0. oQo


0.000


0.000


û.000


-0. t56


-t,054


o.05a


'ß,L27


õ, o32


0 -.t1a


o-092


Y rcRG Z FOBCE


-127 - 415


X WANT 1 T&ENT 2 üNEtÍ
?otoo gLoBAt


TRAIÍSI
?0150 GtoBAr


Tgml
?0700 GLoÊÂL


ÎMNS 1


7t?50 GioÞÀL
TM¡IS1


80101 GTOBAL
rÂÀtrs1


40102 6LOW
rRNSl


80103 GTOBAL


"8ÀNS180104 SLOBAL
ÎMNS1


TO1O5 GLOBAL
1RÀNÉ1


801û5 iiLoBÀL
TBÀNS1


80201 GLæ&' iRÀNs1
80202 GrOÉÀr


TBNSI.
80203 6LOEÀú


1N91
AÐ294 GLOBÀL


lmssl
80205 õOBAi


"¡Æ518020 6 doBAL
tmNsl


8û301 GtQAAt
mûs1


803Õ2 €LoAÀ¡
144¡151


80303 6rcge
Tmssl


90304 GIOBÀL
lmNS1go3o5 6iosÀL
fNsl


EO3O6 GrcBAL
TRÀSS1


803û7 6KBM
TB.àNS1


EO{01 GLOBÀL
TMSl


8040? Grqm
TF4m 1


8û403 ópBÀr
TNSl


90404 G¡"OBAL
lN91


80gq5' FljoBAL
ÎMNS1


fið406 GLÌIBÀL
tNsl


8û407 GIOBÀL
TAÂNS1


80501 GLOBÀL
1mN31


90502 ClæÀL
lRAS9r


AO5O3 GÉBÀL
Tmùsl


t0504 6þÊAL
TBFê1


so505 GLoBAL
1RðS!


€0596 Gm9AL
TMNg¡


I t50? iGlÐgl
TRÀNS1


UDMffR rcRçTS


mÚBBR mADIÑG JôIN?


0,ûû9 -110,?S3 -918.410


1.9L6 -125,495


2-A1L


-3T.283.


19,956


-2-613


-16.964


-9,939


34 -.992


-68. O35


19,2À€


rq,1 31


-15,849


-a -7 2l


61"gf,1


-96.105


19.,919


15.314


-3 4:929


-33-294


21 -081


103.1ä3


-qß.:zag


L6.144


1.303


-1 4..4p1


-11,3{7


11,{13


31,856


-2ú.32O


-L?,467


26,157


-22,52t


-l- 431


24,8ø1


14,391


-Ir..239


-14.2L6


-a8 5. 49¿


-870.464


-2,6ô9


-3.048


-9.571


-933.302


- 603,8? I
-5]-1 .611


0.0Õ0


ó.ô00


0.000


0,000


o,ôt0


0,0Q0


ô- óû0


o.o0Q


0.000


0.00û


t.862


6,132


24.32r


25.Oq3


6.648


I.894


t3.916


31.263.


5.t23


5.3 68


3Û;032


16.156


4.13S


d.ooo


0.o00


0.o0û


o-000


o. oo0


û,oo0


o.0!o


o.000


ii, ì)ó0


o. o00


o.û00


ò- 0d0


0"0q0


tt. o00.


0.oqo


0,000


0, û0s


3 .22A


3, O38


2-506


0.o57


-o.4 &2


-0.665


3.û?O


1.312


-0.790


-0..594


.2,912


-4.266


- 4,161


0,00ù


0,000


.0. o00


0- 000


0,000


û. oDo


0-o00


65.134


82.664


90,8,94


14.149


86.133


100.66E


93,41 4


-147.631 -1024,9A3


-i4-ô5? -10.3?0


-r4,t1o -4.452


-1 4 -t3l -1 - 143


-31,981 -612.OD6


-31.914 -505.05?


47,924


-41.1¿3


-41.364


-+i.:g:
-41.371


-4r.404


-41 -.376


-4r - 301 '222-82.9


-14. û1?


-3t,008


-3A.O27


-38 - 019


-1?. 640


-17.131


-r1.722


-r1 .1 39


-Li.13a)


-17.698


-18,735


-18.890


-842.O47


-344.594


-156,696


-135.515


-178.716


-taiz.4 42


-161 "951


-1 9.457


-{ ,00!


-6.3o3


-r1..1L6 4-539


-I.178


-6 ,451


-11,908


-18,8Q1 -55.203


-18.993 -{¿.{35


-L9.O42


-18.913


-19. ù33


-83.139
83.139


-37.0?€
37 -U8


-50.93? -102.374


-34.6A7 -¿30.699


-s3.095


-44.542 -344.514


-13.619 -L42,6A2


-.5Á -)\2 83,146


I 15321 > lrsr FOR reü ?ó301 ]O3OZ


}reSÛIÎS OF B?EsT ANÀLYSEs}


pRoBreü - BF 163 llrtÀ - BR 163 51RÛÞi. MODET


ACTIVE ONIÎS EEET KIP M DEGF SEC


I ____________--_-_____FðRer__-_-___- ________--_./ / ___-,__________-_'__uonENr_____*___-__________/
g!AN.Z IORSION& MNDTNG.Y BINDÍNGZ


70301


70302


rNsl tt2ô5
10301


fMNsl 21214
1ù31J2


ÀXIÀL


-i5- 365
25.265


25-216
-25.276


r0301 to 10302


gHEN:Y


0.337
-0.337


2,Oô1
-? -001


0.00:q
0.000


0,090


409.806 1.113
-81,405 û-Õ0ö


-168 .6A4 7 .9t)4


{ 1533t > LIST ÐISPL JOr{l


*RESTLTS OF ßTESI SÀLYSES*


PRÕBLW . RR 163 TITIE _ BR 163 ATR{JDL MDEI


0.000 314.946 0.000


251







cT STRUDL 30 output - \\AMclsr1f,0l\,lobs\18735 West River\6.0 TECHNICAL DELIV13:42¡59 March 28, 2Q13 Page 51s\BF
500 Yêar scour Chêck


ACTIVE UNITS FEET X]P 8èD OEGE SÈq


RESUI?ÀNT JO]¡¡T PTSPLÀCEIIENT9 SÛPPMÎS


JorNi mÀDrñG / ---- ----- - - ------DrsPLÀcEumr----- - ----------- / / -------------------RQTÄ?roN:------------------l
X DISP


X DIS?..


0. où0


0,000


X FORCE


0.000


0.0¡0


0.Q00


0. oo0


0.000


0.00o


0.000


0.õ0ó


o,000


0.ûÕ0


-119,435


-119.449


-tr.19,506


-119.54q


-179,642


-119.686


-97 .4:98


-91 .492


-97.4a8


-97.483


-9f -527


-9?.5?6


-97.678


o.ooÒ


Y DIS". X RQT. Y R9' z &or.


8ESU11ÃN1 JOINT DISPIACEðENTS EREE JOIdTS


JONT LOÀDrNs / ---.--',---'--',-'--',','DISPI ACEMENT--- --- -----'-----/ / --'---' ---------BOTÀTI9 N-------------------/


70301 GLOBÀL
T¡ÀNS1


103Ô2 ëOBÀL
TtÀNS1


1 1534Ì > ræt rlsr ,1@61'
{ 1535} > rrsl SUW REÀCT


*RESUIÎS OF NTESÍ NÀtY€gST


0.û00 0.003


Y ROî. ¿ ROT.


0.Q00 q,000


0.000 û.000


0.00.! 0.0QQ


0:000 0.0û0


Y DISÞ.


o.09ù


¡ DI$p.


0.003


X BOT.


0.090


0.000


PROåLÉM _ ÉR 163 TIfItr - BR 163 STRUOL ùÓÐEú


ÀCTIN UÚITS PEET KIP MD ÐÊGS SIC


suM ol REÀcr1oils ÆoûT CÕ0R0INÀTE x 0.Ûô¡ y 0.000 ø 0.co0


MADING


I.QI{G1


{ 1535} > LIST REACT


Z MRCE X. WËNI Y ffiNT Z MNî


-1400,0.00 -0.22433158-ô3 0.12683008'02 0.206Að738-01 404.1649 4?337.81


X F¡reÊ f MR.E


pRmt¡ - BR 163 Trüg - BR 163 STRUDL }{OúEL


ÀCTIVE UNIAS, FAET È]P MD DICF S4C


RESUTTÀNA JOINT LGDS SUPrcRTS


lþÂolilG /---------------------rotsca------------"--'----1/ --------------------t*esÎ-'-------*---------l
Y FORCE


2. O4t


0.964


-1.019


0- 149


-3,12L


-1, 1{ 3


-4-6!6


-3. a52


-1..611


-2.11 5


-3,136


-1-491


-2.\44


-2.564


-1 ,665


-2.305


{.064


2"210


4"891


2.442


0,943


3.9s5


1,094


2,Ì11


Z EþRCE


-1.O42


0 - 188.


-1 - 119


3.,13?


-o,347


-0.36?


-0.355


-Ó.356


-0. 353


-o, 35',7


-0.402


-g-4o2


-o-.401


-0.400


-û.398.


-0.39?


-o.122


-û,117


-0.121


-0.,122


-0.123


-0 ,123


-û.12 4


o. 065


-?.530


-7 .926


23,111


'0.584


ô-15o


-0,726


-o.d9?


--0.200


0,100


-20.798


2,294


- 4.1 37


-10.519


-tt,913
4.971


6,Ì39


-3.448


-0.385


-0- 152


-o.318


'o- q92


-0 .526.


0,489


0,00û 0.000


0.000


0.090


o-¿00


ó.000


0-o00


X WENT Y WENT Z N&EÑT
f0100 GtoBÀ!


LONGl
70158 G1OBL


rcNè1
?OfOÛ GLOBÄL


Lor€1
70750 6LOBÀL


n61
€0101 GLOilL


lÐN61
80102 GI,óBÀL


rcÌr9¡
â0103 croBÄl,


LOEGl
90104 çLoQÀL


LONGl
át105 GLoÞÀr


tfiG1
A0106 GrcBAL


Lóì{C1
80201 GrcBAt


lqeç1
AT2O2 GþSAL


LtrG1
80?03 GLOBAT


LOÑG1
40204 6m9At


LN1
802û5 GrcmL


LÔN61
ao206 Grcmt


LoNè1
8t301 GbÊAL


Loüc1
80102 GroBAt


LON¡]1
80303 CrcBAr


LSGT
80:04 6LOm


I,ONG1
8OfÒ5 GrcBAL


Lo¡¡cl
80306 GreBAL


LO.NG1


8os7 GtoBÀt
LOÍG1


00401 GroBÀL
rscl


804.02 CreBÀA


0.0qQ 0,0Q0


0, oÛo ¡.. m0


0.000


0.ûoo


0,000


0.goo


0,000


L6.942 5ô1?,219


503.198 4999..513


37?.{88 497a.3æ


q1o.1A0 494.8.214


421.?16 49i1 .646


344,ó80 4A74.58d


141,408 3981.250


-99.s03


125 -891


-1 -7Aa


tr42.427


0.000


398 0,419


l9€1.253


198d.670


391{.449


0.000


3966..246


516-997 394e-760
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500 Year scôuÌ eheck


LÕÑGT
80403 Gt@L


LONÈ1
8¡404 GISBL


LONGI
'80405 GLOBÀr


IÕNG1
8ç406 GLOBÀL


LNGl
a01d? GtômL


LONGl
8O5OI GTOBL


LÔNG1
OO5O2 GLOBÀL


IONGl
À05a3 cLôBÃr


IONGl
a0504 ctoBÀL


I¡NG1
a0505 GtoBAL


¡oNc1
30506 GLOB&


LOSGI
90507 GLOmL


rONGl


{ 1531t > trST [O8 WU


?ô301 þN61 2A205
7030!


70302 mG1 20214
70302


I 153€) > LrST ÚlSÞL.erNT


0.000


o.o0o


t.000


0,000


ó -ooo


ô.000


0 ,001


0.t02


0.000


0- 001


-o.002


-0.0û2


-ó.002


70301 r0102


}RESULTS OE ßIIST ÀNMYsÉS :


1. û08


2-914


2. ra2


0.366


6. 013


0.440


-0.376


0-302


-1.6{2


L.719


-0.513


-9-Ô24


o,020


131.159
-131.159


0,0 6


o,066


0,06?


û.0.66


o,€66


o- 067


q.507


0,s10


0.513


o.s12


0.52ú


0.513


ð -s20


0.872


-0.800
0.800


-o.z\2


s.083


o,ó2r


0.o55


0.053


-0.. û83


-o- 69?


-0-696


-0.643


a -222


-t..a9?


0.473


-o - to3


û.000


û- 000


0, oo0


û,qoo


0.000


Õ. ooó


3,.?r1


9¡ 0û5


Í.i1'9
6.3q1


4.172


o-616


-3..s3.6


0.0û0


0.000


o.000


0.000


0.0û0


0.00ô


L.7 47


1,6{6


L.419


1.594


L.417


4,259


1.172


PROBL¿U - ÁR 163 ÎITLE - BR 163 STNUDI rcDEL


AeTlvE .UNIÍ5 FEE? NP MD IiEGF sEC


M.svÞR foReEs


MEMMR roADlNG mrNT /---------------------rcRcE--------------------//--------------------MNEM---------------------/
MrÀr saEm-1


-¡r.450 260.5€4
4-450 -260-5A4


-2:931
2.93r


ÎORSIONAL BENDNG-Y BENDINC-Z


-q.872 0.000 13.469 rO29.301
-10.ú26 o-Òäô0,oo0


0-0ô0
0. o00


ll,62:6
-8.{64


5X8. û78
0.000


?ô3Û1 10 10302 70401 rO 7Û¿02


*RÈS&15 0P r.ÀTg9T ASÀLY9Þg'


PSOBTEB - BR 163 TITTE - BR I€J STRUDI MODST


AçTIVS UÌITS f8ËT TIÍP BÀD D.EGF S¿ç


RDS&TNT JOINT DISPßMUENTS SUPPORTS


r¡ÀDrNG / ------'---"----'orsÞl.c'ms?-'---- "--------'/ /'-'-'--------------Ào1ÀTlo'-------'--------'--l
X. ÛISP. Y DI5P


RÉSUATANT JÒINT DISPLÀCE¡øÑTS R8E JO'NTS


A DISP. X ROT. r ROT. Z ROT.


toAD.ilG l-----'-----------ÞI9PlæEl.lEN?-----'-----------¡ l----- --------------RmATrÒx------ ----------'--/


?03Û1 GtóBÀ!
LO!¡c1


74302 GrcBt
LONG1


?0401 GroBì&L
tONø1


7o1tz GróBAl
MNGl


{ 1539} > LOAD LÍST 'VEÅTI'
I 15401 > LIST SùúM RtrcÎ


WAÐING


VERTl


X D13P. Y ÛT5P.


0-09_1 0.000


0 -o91 0.o00


0.092 ù.000


0,092 0,000


Y rcRCE


Z DISP, )t MT.


0.000 0, Û00


0.000 0,000


Y RÓT. Z RÔT.


0,000 0.000


0.000 0.000


0.0ô0 0,000


o,ooo o.irûo


o. ooÒ


0-000


0,0Ùo


0.000


¡RES1ILTS OF ßTËSI ÀNÀiYSES*


PreBLEM . M 163 ?IILE - & 163 STBUDI rcDËt


ffiIVE UNITS ruET XIP MD DECF SEC


sUUÔFREÀtrIONSABOUTCOORDINATA X O.OOO Y O.OOO Z O']OOO


X FORCE ¿.EORCE XHôðENT 1}íOMEM U MWEI¡!


0.500Ð4168-03 1400.000 -0.29a8Ê468-O2 405-95¡4 2-145"163 717651.9
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GT STRUDL
5UU YEAT


30 Output - \\AMGLSFItolWobs\18735 Ìlest River\6.0 TECHNICAL DELIV13:42:59 March 29, 2QI3 Page 53s\BB
scour check


I 15411 > LrÊT REACÎ


}RESULIS OF ß1ÉST MLYS'Ê*


PRóBTEú . BR 163 1ITLE - BR 163 STRUDL WDET


ÀCTIVE UÑIlS FET KIP BÀú DÈGP SÈC


RESULTNÍ JOIIT IôÀüJ SUÞP{iRTS]


?o1Oô 6L¡BÀL
VÊRI]1


70150 ffiL
1iERI1


]O]OO GreBAL
VER?1


70?50 6úBAL
VERll


80101 çmBÀL
VAÂT1


80102 GI¡BÀL
VÉRT1


a.0103 GromL
VERTl


80104 €lomr
VEÂT1


a0105 GloÉÀL
VSRTl


80106 GLO*r
VERTl


402o1 €retsÀL


8Í702 GrOBÀl
VERT1


802Q3 GLOBAL
vtRfl


TO¿04 GLTBAL
VSRTl


¡0205 GKBAL
VERÍI


8020:6 eOtEA¡,
wRrl


AÓ301 GMBÀL
VERIl


603¡¿ çtomL
wRî1


80303 GmBAL
VËRTA


8Ò304 GtóBÁr
VERTl


80305 GIOBAI
VERÍI


ao3o6 GroBÀL
VERTl


8O3O? GLOBAI
VERTl


80401 crioBÀL
VÊRT1


ðO4O? GIOBAL
. VERT1


80{03 Gm&L
vÈÀî1


80{.0{ crcBL
vt¡.11,


80405 6LOBÀi
VERTl


d0d06 GmBÀr
reRÎ1


40407 GtoEÀL
VSRTl


eo5o1 6LoÉÀL
WBTl


805Û2 GrcRL
VERTl


8¡503 GI0BÀL
VERAl


805Ô4 êIôBÂL
veRl1


80505 Gr,OgL
VERIl


T05¡6 GLÕBÄI
VERTl


€0501 6l0aÀt
vdÂ11


t 15421 > LrsT FoR r'lÉM f{3û1 ?{i302


0-146 -4.62A


0.0a9 145.4A9


o.000


0.000


o.o¡o


o.0ûo


0.o0û


0 ".000


û.ooo


t. oûô


0-o00


0. oo0


-a.002


-0....002


-o,00,


-o.003


-0. oû2


-ü.002


r"a02


0, o02


o.0û2


q.002


0,oo2


0,00,


o,002


0- 000


0.o00


o.o.00


o.0ûo


0.000


Õ.000


0,000


0.012


'0..048


'û,018


-o.Ol-5


0.015


0.02?


0.030


100. q53


10d. o57


1ó0.316


99.A92


33,178


t8.2:32


46 - 422


42 -136


tB.o55


41,1 97


32-113


22.95t


42.997


3á - 74?


22.680


Á0.537


33.594


19.442


41.175


30.194


12.103


48. Li2


8.?56


33" s6{


17.953


49.672


.22,Lâ9


3.632


66.858


6. t62


31.8 6ò


23.669


39.5û4


26.290


2.151


14.ztr


2.111


r.122


-!.522


ri.991


-0.4 69


0.000


o.r2f


0.053


0.074


0,009


l-901


-10,706


6,.930


-3.25ti


3.423


-2,4Lé


o.55q


-0.163


2.36!


-L71.2QL


-11 -425


¡ 9,,1âf,


-?,655


5,576


0.5rr


û.50t'


-0.a50


0-oÔù


0.000


0. 00û


0. ó00


0.00


0. o{t


0.000


0. o00


0,00ô


0-oto


0.060


0.167


4.241


-0.199


-0.647


-0.244


-û.284


-û.1 t2


-0.745


-ô,8?8


-0-86?


-0.434


-1.r23


0.000


0,0Q0


ò.ooo


0.000


0. ó00


o.oûO


0.000


4.294


1 2.865


14,037


5 -729


-2.80-0


-r-629


-0. ?61


0.000


o,0oo


o.000


ó.0û0


0.000


0-000


o. û00


0. Q00


é,000


0, ô0ô


0.09:1


0.085


0.06?


0.0 60


0.1?7


Õ.181


-û.206


-0.1?3


-0.1?8


-0.082


-0.019


0 .016


ù.Ð29


0.000


o "000


o,o0o


0,000


0 -000


0-000


0,00.0


3.254


-8.618


-3,915


-4 ..S55


-r,s21


-1,152


-l -¡a8


0.047


0. o72


0.064


9.047 91 .629


0.û40 -18¿.370


-0. o?9 53.223


-27.691


-r.238


5.156


1.895


-4.616


-o-osg 3,5ã9


0.02a 1,784


û.od1 -4..129


1,Q45


-0.742


-0.032


-0.062


-0.o12


-9.Û?3'


-o-ü6.


0.050


0"057


-o.05 6


-0.150


-0.1L1


-0.111


-0-105


ù.053 0-438


0.qÞ1 0.324


0-o5 -r.371


-0.174 16,138


-o.lla 1.895


\l
*RESOITS OF BTEST NATYSEA'


PRæLff _ BR 163 TITTE - BR 163 g?RUDI ì4OÐE¡


ÀtrIVE UNITS TEET KIP MD D*GF SC


ffÈMBEn !'ORCES


ilÉüBER IOÀDING JÕINT


70301 VERTI 2A205


MtÂi sflÈN-Y SHEÀR-Z TORSIONÀL BENDIre.Y MtrDING-Z


5s.so4 o.oi3 o-oor -119.326
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GT STRUDL
500 Yea¡


30 output - \\AMGLSFrl,ol\Jobs\18735 vÍesl Rive¡\6.0 TEcHNrcAt DELrvl3:42:59 March 28, 2013 Page .54s\BF


scour Check


70301


103A2 VEml 2A2r4
?ti3¡â


I 15{3I > UST ÐTgPL JOINT


-55.&04


44.239
-44.239


70301 Tô ?0302


-o,o13


0-Õ13
-ù.tl3


o-195


1- lo9
'1-t09


120.096


-189.999
1A5.608


o oqo


0.000
0-000


0. ooo


û,052
0- o00


*reSQLTS OF MTÉSÎ NATYSES'


PROBÍEI - BR 163 TITiE . BB 163 STRUDI, úOæL


ÂCTTVE UNITS FMT KIP MD DÉGF SAE


RESIJt]NT JOINÎ DISÞÍAEEMENIS SUPPÒRTÉ


LoADIT /-----------------DlsprÀcÉU¡trr-----------------l /-------------------(oTÀTIOX-------------------l
f ûIsP. Y DTsÞ, Z DISP, X ROT. Y ROT. ø RM.


RESÛiTÀNT JOINT DIS}IÂCESENTS ¡ÀM JOI'NÎS


'lOADilc /'-------.---------DlsÞTACEUNT-----------------/ r'-------'---'------S0TATION--'------------'---/


0.q00 8.000


1544J > e
1545i > groÂD LrsT '|NsB¡r 'SBBR¡ tNBw+r 'sBÍ-i rNBflÀt rsBwAr


1546t > LQAD trst rrQNGl' '|TÀÀNSl'
15471 > toAD LIST 'tmùll54gÌ > rlsT FOÂ MEM 10110 10401 1û360 10{51


10301 Gto&L
WRT]


?0302 GIOBA¡
VENT]


üÉüEg& ru8cts


UBüBER I,OADI¡IG JOf,NT


1Õ3ût
1040Õ


10359
1045!


104Òit
10401


10450
10è51


¡ó.s73 -1361.15t 0,555 1564-3æ 27338.635
-0.555 -r?40,086 -5A452,120


1,566 11F9,58t 29:47.à96
-1-s66 -1324.421 -5789t.612


0.090 o,o0o


0.000 0,t00


s3s -999 581"72.688
zt.alc -2ae2-t23


{s8.8A0 58305.9?2


X DISP.


0,000


Y DTSP'.


Ò.00t1


Z DI¡P.


û-0ù0


o,000


x. RoT.


0-000


t-0ð0


YRü


Y ROT,


Y RO!,


zM"


U' ROT


*reSUITs OE $TEST NAIYSES*


PRÕEIEM - B¡ 163 IlN' _ BR 163 STRÛDL úO¡Ét


ACTIW UNITS FEET KIP MD DEGF SEC


/--------^------------so{CE--------- ---------'-/ /"'-----------------müENT:'-*-------------¡-¡-/
üIÀL SHEAR-Y sll*R-¿ ToRSIoNÀL milDtÑg-Y BENÐING:Z


10310 ÐBD


10360 DEAD


10401 tttat


10451 mÀD


-¿t.482 -1261.35{
46.s42 1564.872


a-842 1712.925
-Í.615 -13?3.586


-40.8û?


X DISP.


-o.254


r69â-23?


18Û3.949


Y DISP.


8.641
-8 -641


7.6L7
-f - 612


-4?,051
47,051


28 .642
-28 -642


-2.229
2.229


q.6Ê7
-0.687 -104r.753 -25116.952


I 1,5491 > UXrrS INCHÈ5
I 1550t > dlPul DEC 3


{ 1551} > LOAÐ US? 'P2€TR35+i
| 79521 > L15T DISPI JOIilT 50204 50205


*RESLTS OT ßT851 ÀNÐYSEgl--,-*.*"',""-":-


pEoBLEÌ{ - SR 163 TfrLE - BR 163 €fRUÛl ¡-{ODEI,


ACTIre UN¡AS ¡NCN KlP RÀÐ OEGF sEC


ÈË9urratr Jofitr trsPiAcruÉN1s suPPoRTg


JorNT IoÀDING / --.------------- - -DISPLÀC€üENT-- - --- ---------'- / t --"--------------RotÀ1fo-il---'----:----------l
X DISP. Y UEP. A DISP


BffiULTAÑA trINT DISPLACCMONTS AreE JOIMS


X MT.


50204 GrcEÀL
P¿sT&35+


502Q5 6reSÀr
p?s?85+


-0.254 0.000 0.000 0.000


Z RÔA.


-0.001


z DfgF,


0.009


0.o08


{ 1553} > LGÞ IIST 'P3STR35ar
{ 1554} > LrST DISPL JOrNr 50304 5Õ305


IRESU!ÎS OF L11E€T Ã!ÀIYSEST


o-ooo 0,000 û.0¡0 -0.001
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GT STRUDL 30 Output - \\AMGtSFTL0l\Jcbs'\18?35 lüest River\6.0 TECBNICAI DELIVI-3:42:59 Maf,Ch 28, 20'J'3 Page 5-5s\BF
500 Yèar Scour chèck


ÊROBTEM - BR 163 r]fi6 - ãR 163 sfRODi ¡ióÐEL


ACTTVE UNITg ¡NCfl ftlP RÀD: DEIC¡'sgc


RESULTNT JOINT DISPBCMENTS SUPPORTS


.JÒII[{T ¡ôÀDn¡G /-----------------DrgPLÁffiÐN.?:---- ------""-l /--------------'----RorATroN-------------------/
I DISP. Y DISP: ¿ DISP. X ñOT. 1 iol, Z RÔT.


BESULIANT JOIÉÎ DISILAqEüENTS FREÉ JÒi¡iM


lo¡Nl .IQADI}|G ÞlsPIÀcElrENg------ -.'---'--"'I 1""'---------------RoTÀTI0- ------------------1
f l¡Isp. Y brsP: ¿ DrsP. r Àor- r rcr, z n01.


50]04 GLOBAL
933T835+ 0'281 0.0ÛQ q,,0..04 0"000 ir'000 0.i101


50f,05 GLOBAL p3sre35+ 0.280 0.000 0.004 0.00Û 0.00t .0,001


{ 1555J > SFrltrs¡t
I 15551 >


t 155E1 > GmNlJ €Ê{88À"Ð ISPUT rr![ -
herátl¡g riput ¡ilêr Þleasie Béif . ,.
Flñis.hèd ræur Pif,è .G9rçra!19n


| 15581 > SÀVE


i*alINEro XfsÀvE - Dãtê baBe. gawd t¡ iilq


| 156oti > FINrst
1M' 163-ÈR 163 6EÒIËTÍ.Y & DEÀO LOÀO SEETION - F¡XED PIER 2 ¿ 3


---- RÛñ-Trü¿ 3ç4s0RpAËE SUWÀBY -------*-
cPù îiæ 00t?6¡45.ô5 ElåÞsed 11ß Ó 0Û:26:!ä .ÙÀ. fhú gar 2A !0106r.5€ ?Û13
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I-95 OVER WEST RIVER, BRIDGE NO,00163


rrm 80201 GLOBAL
b11639æm_P2P3&ur5O0.gto


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


frñ 80201 GLOBAL
br163temp_P2P3.gto


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


from 80201 GLOBAL
brl63gæm_P2P3su1500.gto


80202 GLOBAL


80203 GLOBAL


80204 GLOBAL


80205 GLOBAL


80206 GLOBAL


P2PILES 500SCOUR.xls
P2 Master


-0.003 968.106
16.624 -0.656
60.939 -24.459


-0.003 998.975
16.636 0.916
60.961 5.896


-0.003 942.27
16.678 1.148
61.039 10.166


-0.003 927.566
16.798 -0.192
61.24 2.118


-0.003 1006.249
16.852 -0.192
61.334 -3.515


-0.003 980.631
16.871 1.188
61.368 13.179


67.574 -0.221


67.579 -0.899


67.604 -5.125


67.599 -5.407


67.646 -0.745


67.668 0.899


1.375 0.001
-1.375 -0.023


1.375 0.008
-1.375 0.015


1.375 -0.002
-1.375 0.001


1.375 0
-1.375 0


1.375 0.017
-1.375 0_008


1.375 -0.032
-1.375 0.009


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


SUBDL
SBBR
SBW-


TEMP+


TEMP+


TEMP+


TEMP+


TEMP+


TEMP+


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


NBWA
SBWA


0j62 -407.206 0.004 0.105
-0.78 -15.723 -71.708 -754.494


-11.591 -307.794 -106.834 -1961.63


0.002 463.744 0.033 0.104
-0.781 -14.945 -280.741 -742.958


-11.593 -189.321 -520jU -1941.05


0.097 -176.432 0.135 0.1


-0.781 -10.466 -607.186 -721.319
-11.587 -159.799 -1037.09 -1901.6


0.048 185.931 -0.098 0.094
-0.78 -13.554 -641.406 -663.62


-11.574 -200.566 -1082.87 -1804.6


0.147 492.267 -0.41 0.136
-0.78 -10.486 -2U.5U -638.422


-11.566 -153.27 480.087 -1761.37


-0.021 421.068 -0.179 0.171
-0.779 -16.'151 -123.672 -623.507


-11.U7 -214.869 -242.791 -17U.27


-0.28 -2.593 6.525 -2826.1


-0.282 3.269 -236.U4 -2818.25


-0.283 -2.178 -95.325 -2806.34


-0.2u -9.375 -142.555 -2804.U


-0.285 -9.258 -188.678 -2786.56


-0.285 -9.718 -176.232 -2770.48


0.158 0.757 1.368 -18.57
-0.166 4.113 -1.368 18.57


0.159 0.63 -1.706 -18.571
-0.163 -0.544 1.706 18.571


0.16 0.584 -0.605 -18.469
-0.161 -0.552 0.605 18.469


0.161 0.482 -0.121 -18.438
-0.16 -0.564 0.121 18.438


0.163 0.574 0.732 -18.443
-0.159 -0.65 -0.732 18.444


0.166 4.235 -1.824 -18.367
-0.158 -0.829 1.824 18.367


LOAD FACTORS
EXT2+ DC 125


DW 1.50
LtvE 0.50
WATER 1.OO


TEMP O.OO


EXT 2- DC 0.9)
DW 0.65
LtvE 0.50
WATER I.OO


TEMP O.OO


3t28t2013
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lÉllorvs BRINCKERHoFF


= :_íTUTATIOTVSHEET


Subject: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10t1t2010


New Haven, CT Chkd by DAB


Substructure P¡le Load AnalFis Date 10t1t2010
MzMYMxFx FY


0 858.932
0 174.63
0 424.389
0 -53.711


0 856.456
0 166.399
o 427.147
0 -56.036


0 814.143
0 167.229
0 413.516
0 -53.743


0 865.168
0 174.2U
0 416.72
0 48.3


0 877.96
o 157.279
0 390.859
0 45.729


0 871.341
0 166.258
0 400.37
o 47.482


108.7 1U57¿
108.7 10374.6


0.569 429.071
0.117 78.137
0.343 221.683
-0.054 -38.051


0.005 -369.885
0.023 -65.112
0.05 -204.066


-0.002 38.304


-0.006 18.115
0.02 31.568


0.041 104j76
0 -16.798


-0.008 -66.754
-0.42 -25.132
-0.05 -55.824
0.009 -0.411


-0.023 382.84
-o.o24 81.975
-0.058 222.54
0.009 -23.33


-0.536 -399.137
-0.116 -80.434
-0.326 -222.963
0.038 24.381


-3.2
-3.3


-23.4 -2012.1 4254.3
-78.2 -2011.9 42il.5


Fz


rrcm 80201 GLOBAL
PlER2.gto


80202 GLOBAL


80203 GLOBAL


8O2M GLOBAL


80205 GLOBAL


80206 GLOBAL


TOTAL PIER 2 GLOBAL


P2PILES 5005COUR.xls
P2 Master


DC
DW
LLI+
LLI.


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


STRl+
STR1.


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


0
0
0
0


00
00
00
00


3t28n013
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Subiect: l-95 OVER WEST RIVER. BRIDGE NO. 00163


Page of


Made By OSJ


Date 101112010


New Haven. CT Chkd bv DAB


substructurePileLoadAnalysis îsLfÅ-'¿- lTlLeg Ëru"r"Jl tfF'jfi C,X¿{L. - [:.r ífdÌttfi ¡! I Dâte 101112010


(parallel to Z)


(parallel to X)


Pier 2 Group Loads


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERÏICAL LOADS


P,", = 20,247 FACTORED)


P.¡n = 14,53'l FACTORED)


Compute P¡le qroup properties


P2PILES 5005COUR.xls
Piet 2 Exl2+


units are k¡p and feet shaded cells are input


SPRING CONSTANTS


lateral per pile llft= SEE GI-IARTS (from GROUP)


vertical per pile tlft= FIXED ( per Geotech)


#¡"" = 120


lx = 217726


lz= 5231


P.",/A= 168.72


P,¡n/A= 12'l,Og


(Mc/l)x = 0.01


(Mc/l)¿ = 7.20


Vz:/pile=


Vx/pile=
0.03
0.91


Thick = 5.9f
. Weight = 4041.85


H.T.L. = 5.1181


40735.86


3531 0.87


30273.3A


25623.39
21 360.89


17485.90


13998.41


10898.42


81 85.92
5860.93
3923.43
2373.43
1210.94


435.94
48.44
0.00
0.00
0.00


. 0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.(Ð
0.ü)
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.¿14


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.Æ
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


æ.44


61.52


56.59
51.67


ß.75
41.83


36.9'l


31.99
27.O7


m5
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Subiect: l-95 OVER WEST RIVER. BRIDGE NO.00163


Page of


Made By OSJ


Dete '10t1t2010


New Heven. CT Chkd bv DAB


Substructure Pile Loãd Analys¡s Date |U12O1O


Comoute Max/Min Pile Loads


actuâl ok'/
Þ= 175.9 272.0 OK
Þ=


1 13.9 -101.6 OK


0.9 û.4 OK


P2PILES 50oSCOUR.xls
Pier 2Ext2+


3r28t2013
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Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 101112010


New Haven, CT Chkd bv DAB


SubstructureP¡lèLoadAnalysis -Pier2500yrscour - â g,'l€,6-må Iå r Date 101112010


(parallel to Z)


(parallel to X)


Pier 2 Group Loads units a¡e kio and feet shaded cefls are input


SPRING CONSTANTS


lateral per pilê Kft= SÊE CI'IARTS (from GROUP)


vertical per pile Kft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.",= 11,896 FACToRED)


Pm¡n = 8,¡148 FACToRED)


Compute Pile qroup prooerties


P2PILES 5005COUR.xls
Pier 2 Ex12-


#pihs = 120


lx = 217726


lz= 5231


P.",/A= 99.13
P.¡nlA= 70.¡10


(Mc/l)r = 0.03
(Mc/l)r = 7'20


Vzlpile= 0.03
Vlpile= 0.91


40735.86


3531 0.87


30273.38


25623.39
21 360.89


1 7485.90


1 3998.41


10898.42
81 85.92
5860.93
3923.43
2373.43
1210.94
435.94
48.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.44


61.52


56.59
51.67


46.75


4'1.83


36.91


31.99
27.07
22.15
'17.22


12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


71.36


66.¿14


61.52


56.59
51.67


46.75


41.83


36.91


31.99
27.07
22.15
17.22
12.30
7.38
2.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Compute MalMin Pile Loads


P2PILES 500SCOUR.xls
Pier 2 Exl2-


âctuâl Nom¡nel ok?
Þ 106.4 272.0 OK


P.in 63.2 -101.6 OK


0.9 26.4 OK
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subiect: l-95 OVER WEST RIVER. BRIDGE NO. 00163


Paoe of


Made By OSJ


Date '101112012


New Haven- CT Chkd by DAB


substructure P¡le Load Analvs¡s - Pier 2 Column Analvsis - 500 Year Scour Check Date 10t'v2012


COLUÍSN LOAD


Í.oñ 30211 SUBDL
br1639eomtr2p3 5ooscoUR.gto NBBR


STRUDL AXIAL SHEARY SHÉARZ TORSIONAL BENDY BENDZ


30211 163.281 0.003 6.907 -0.004 -37.913 0.069
30211 -1.U1 11.25 -0.937 -16.5'12 7.057 2y.8'l'l
30211 -0.361 -22.975 -0.69'1 30.703 5.809 -479.615
3021't 7.U2 35.31 8.882 -35.68 -69.458 651.504
3021't -19.882 -52.303 -15.83 55.648 116.129 -1006.31


LOAD FACTORS
EXTz DC T.25


DW 1.50
LtvE 0.50


SUPER TEMP ,I.CX)


CAP TEMP + SHRINK O.5O


MOMENT MAGNIFIERS


TRANSVERSE ô" 1.OO


LONGITUDINAL ô. 1.23


SBBR
NBW+
SBW.


30221 SUBDL
NBBR
SBBR
NBW+
SBW.


30231 SUBDL


NBBR


SBBR


NBW+
SBW-


30241 SUBDL
NBBR
SBBR
NBW+
SBW.


30251 SUBOL
NBBR
SBBR
NBW+
SBW.


30261 SUBÞL
NBBR
SBBR
NBW+
SBW.


30211 DC
DW


30221 DC
DW


1.209 1.137 -37.805 -0.678 -7'1.072 5.795 S14.491


4.62 4.724 1.681 8.086 -156.569 -66.391 348.703


9.958 9.915 -74.658 -9.88 -113,281 86.332 -1203.12


30241 '155.'12 -0.029 4.264 0.082 -23.819 -0.432
30241 -0.695 U.317 -1.097 -91.004 8.158 540.486
30241 -0.'t89 2.468 -1.028 -101.567 7.789 -159.37
30241 't0.236 77.773 11.211 -',171.633 -87.218 1213.548
30241 3.41't -9.999 -15.059 -164.795 112.86 -473.058


30221 't54.869 0.003 -5.477


30221 0.629 I'l.'152 -0.772
30221 1.1't1 -23.19'l -'1.002


30221 -8.045 35.162 9.006
3022't 7.926 -52.693 -10.99


30231 173.853 0.009 -3.294


30231 0.295 -5.727 -0.681


0.005 30.865 0.07
14.996 6.223 232.737
-33.561 7.444 483.885
33.253 -70.339 648.309
-60.742 91.355 -1014.01


0.07 17.475 0.004


-82.23 5.808 85.64


65.738 2.Q2 -1407.74
2.447 -2M1.79 -5.208


28.168 4.243 -1æ9.95
2.713 2147.504 -21.159


76.486 3.538 -1368.6
-1.229 -323.8U 18.797


-79.351 3.996 t373.55
o.7v 247s.'191 14144


pþ2.gto


30231 DC
DW


30241 DC
DW


3025t DC
DW


30261 DC
DW


rrom 30211 TEMP+
brl63leñp-p2p35OOCOUR.slo PCAP+


30251 159.982 0.015 5.133
30251 -0.796 16.868 -0.702
30251 -0.422 -9.363 -0.55
30251 1.526 43.763 5.024
30251 -7.5U -27.891 -8.501


30261 172.893 0.015 -7.096
30261 0.319 16.788 -0.531


30261 0.936 -9.593 -0.731


3026't -18.41 43.645 11.012
30261 9.6 -28.301 -9.197


302',t't 858.985 0 25.118
30211 '174.976 0 4.247


3022't 861.015
30221 166.024


30231 806.042
30231 166.765


3Q241 866.958
3024't '176.235


30251 879.955
30251 155.357


30261 871.045
30261 166.643


302't't -0.201
302'l't 163.249


3023't -5.299 -59.U2
30231 -79.613 0.084


-0.369
249.938


-0.022 -31.903 0.341
-22.22 5.899 382.558
'10.779 5.033 -212.502


-42.703 -51.384 895.858
19.231 75.131 -536.148


0.015 43.578 0.331
20.901 4.891 380.761
-13.994 6.08 -217.423
40.696 -86.231 893.176
-24.974 79.047 -544.914


0 -129.895 0
o -22.681 0


0 133.112 0
o 21.783 0


0 -6.864 0
o -13.322 0


0 3.01 0
o 't|.w 0


o -'137.'t't 0
0 -23.831 0


100.569 0.527 -1513.06
0.262 -3238.57 4.751


o -25.118
o 4.247


0 0.879
o 2.2't1


0 -0.879
o -2.21'l


0 22.882
o 4.'lu


o -22.882
0 4.184


-72.487 -0.1 1


-0.228 38'1.772


0 132.025 0
o 25.378 0


30221 TEMP+
PCAP+


30231 TÊMP+
PCAP+


30241 TEMP+
PCAP+


3025I TEMP+
PCAP+


30261 TEMP+
PCAP+


30221 -0.538 -72.657 0j94 -102.2U -1.045 1516.09
30221 -70.81ô -0.235 -35.095 -0.367 488.493 -4.903


3024',t -5.683 -80.278 -0.526
30241 -116.553 -1.288 -293.321


30251 -0.523 -60.333 -0.404
3025'l -52.874 0.829 20.088


30261 0.746 -60.574 -0.483
30261 156.645 0.799 -309.319


P2COLUMNS pile springs 500SCOUR.xls
P2 Mâster
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:= 


= 
àoMPTJTATIøN 9HEET


Subiect: þ95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Mâde By OSJ


Date 't0t1t2012


New Haven, cT Chkd bv DAB


Substructure Pile Load Analv3is - Pier 2 column Analysis - 500 Year Scour check Date 'lOI'll2O12


3021 1 SHRTNK-


30221 SHRTNK-


3023,I SHRINK-


30241 SHRINK-


3025't SHRTNK-


30261 SHRTNK-


MAX LL 
]


PIER 2 COLUMN TOTALS


302'l't -6.889


30221 -U.978


30231 35.377


30241 54.609


30251 -37.189


302ô1 -10.964


525
525


-0.017 -88.557


-0.017 88.034


-0.018 -1'15.002


0.002 r 15. r93


0.01 -69.731


0.01 70.072


074
0 -74


0.024 798.351 -0.361


-0.025 -778.925 -0.362


-0,033 943.649 -O.2U


-0.047 -844.765 -0.064


-0.013 669.746 0.223


0.012 -685.¿149 0.222


0 -436 0
04360


30211 ÉXT 2


30221 EXr 2


3023't EXT 2


30241 EX't 2


30251 EXT 2


30261 EXr 2


ÀXIAL SHEARY


1887.68 -84.08


1763.69 -84.36


1675.49 -78.'18


1895.57 98.05


1787.69 -68.34


1901.98 -68.55


SHEARZ ÍORSIOTAL


317.86 f16.03


-143.24 -119.23


214.U 31.53


241.90 -74.95


122.90 86.96


-270.4'l -89.39


BENDY BENOZ
-2476.71 -17&.97


1091.93 -1760.22


-1712.42 -'1717.44


-1722.89 1930.20


-961.14 -1550.17


2259.34 -1554.55


çêsróñ Ftt¿ I' I {r\
f.os 4 


| 
,oo,


AXIAL SHEAR


1887.6U 328.7921


1763.6895 166.2309 2424


1675.49075 232.3579 2719


1895.5665 261.0136 2933.41


1787.68925 140.6233


1901.978 278.9662
f-
Þendrng moments rncluoe


P2coLUMNS p¡le spr¡ngs 500ScoUR.xls
P2 Master


b4 f¡'-$e)


bzvb


3t28t20'13
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ÐD PARSOTVS BRINCKERHOFF
:= coMPUTATtoN IHEET


Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 101112010


New Haven, CT Chkd by DAB


Substructure Pile Load Analvsis Pier 3 Diles 500 vr scour check - Extreme ll Date 101112010


LOAD FACTORS


brl63gæm-P2P35oOSCOUR.gto SUBDL
SBBR
NBW-


80302 GLOBAL
SUBDL
SBBR
NBW-


80303 GLOBAL
SUBDL
SBBR
NBW-


80304 GLOBAL
SUBDL
SBBR
NBW-


80305 GLOBAL
SUBDL
SBBR
NBW.


80306 GLOBAL
SUBDL
SBBR
NBW.


80307 GLOBAL
SUBDL
SBBR
NBW.


fm 80301 GLOBAL
bl63tñp-P2P3.gto TEMP-


80302 GLOBAL
TEMP-


80303 GLOBAL
TEMP.


80304 GLOBAL
TEMP-


80305 GLOBAL
TEMP-


80306 GLOBAL
TEMP-


80307 GLOBAL
TEMP-


íím 80301 GLOBAL
bl63gæm-P2P35OOSCOUR.gto NBWA


SBWA
80302 GLOBAL


NBWA
SBWA


80303 GLOBAL
NBWA
SBWA


80304 GLOBAL
NBWA
SBWA


80305 GLOBAL
NBWA
SBWA


80306 GLOBAL
NBWA
SBWA


80307 GLOBAL
NBWA
SBWA


80301 GLOBAL FY


934.683
0.502


19.465


101 0.552
-0.834
-5.885


94'1.12'l
-1.526
1.338


924.961
0.431


16.1 95


810.049
0.495
8.674


741.249
-0.381


-14.828


765.393
-1.489
-30.24


MX


-205.301


3.595
80.415


111.355
3.029


41.704


-38.031
1.915


35.736


51.098
2.444


49.951


50.899
1.902


38.146


3.937
2.341


45.871


-74j23
3.209


61.393


X


0.002


rz
0.147
0.595


11.145


-0.208
0.596
1 1.19


-0.06
0.597


11.202


-0.152
0.597


11.199


-0.15
0.597


11.211


-0.092
0.597


11.207


-0.004
0.596


1 1.189


STRI+ DC
DW
LIVE
WATER
TEMP
DC
DW
LIVE
WATER
TEMP


1¿5
,l.,50


0.80
1.00
0.00
0.90
0.65
0.50
t.o0
0.00


1 3.168
49.496


0:002
13.179
49.474


0.002
13.211
49.424


0.002
13.314
49.254


0.003
13.363
49.196


0.003
13.391
49.176


0.003
13.413
49.186


179.797 5.706


190.058 5.827


198.698 3.69


160.522 -2.873


167.299 1.441


195.157 15.361


98.5 4.518


1.153 0.025
-1.153 -0.105


1.153 0.005
-1.153 0.074


1.153 -0.011
-1.153 0.011


1.152 0
-1.152 0.003


1.152 0.093
-1.152 -0.013


1.152 0.015
-1.152 -0.02


1j52 -0.137


-1.152 0.059


1.027 21.778


-3.861 -97.528


-1.962 -43.885


-3.008 -79.29


-1.363 -63.13


-3.682 -101.21


-2.88 -60.92


0.135 0.253
-0.142 -'l.432


0.136 0.149
-0.14 -0.134


0.136 0.128
-0.138 -0.107


0.138 0.099
-0.137 -0.'t13


0.139 0.114
-0.136 -0.116


0.14 0.62
-0.135 -0.124


0.14 0.203
-0.'135 -0.216


My


-0.1 35
-68.149
135.43


-0.354
-261.912
249.837


-0.459
-630.491


868.673


-0.747
-696.366
872.777


-0.787
-307.9


224.'117


-0.402
-1 90.968


-32.57'l


-0.1 15
-102.785


-89.802


Mz


-0.1 78
-594.575
-1331.32


-0.163
-586.796
-1342.54


-0.142
-571.918
-1362.72


-0.1 09
-527.861


-1430.1


-0.05
-507.369
-1452.19


-0.017
497.566
-1457.76


-0.005
-490.057
-1454.',14


195.351 -7336.86


-125.379 -7480.71


14.311 -7658.91


-136.665 -6916.34


95.624 -6751.85


-136.093 -6881.94


-300.101 -5337.51


-0.15 -13.056
0.15 13.056


-5.074 -13.051


5.074 13.051


-6.694 -12.968
6.694 12.968


-8.861 -'12.882


8.861 12.882


-7.976 -12.758
7.576 12.758


4.462 -12.676
4.462 12.676


-0.876 -12.659
0.876 12.659


STRl-


P3PILES 500SCOUR.xls
P3 Mâster


3t28t2013
3:52 PM
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ÇoMPUTAT|ON SHEET
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10t1t2010


New Hevên. CT Chkd bv DAB


Substructure Pile Load Analysis Pier 3 píles 500 yr scour check - Extreme ll Date 10t'v2010


frcm


PIER3.GTO


80301 GLOBAL


80302 GLOBAL


80303 GLOBAL


80304 GLOBAL


80305 GLOBAL


80306 GLOBAL


80307 GLOBAL


TOTAL PIER 3 GLOBAL


1.689 871.413
0 175.374
0 434.507
o -60.421


1.833 875.708
o 169.728
0 435.798
0 -58.1 15


1.973 832.602
o 171.73
0 419.915
o -53.723


2.27 910.543
0 186.191
o 422.481
0 -51.867


2.568 890.921
o 144.41
0 345.434
o 42.474


2.762 755.0't6
o 124.425
0 286.09
0 -33.507


2.907 506.799
o 95.142
o 207.774
o -2't.894


DC
DW
LLI+
LLI.


DC
DW
LLI+
LLI.


0.954 431.295 24.364 -4.963
0.123 90.868 0 0
0.314 233.056 0 0
-0.05 -45.865 0 0


0.391 -375.745 62.504 4.566
0.008 -83.056 0 0
0.004 -211.028 0 0
0.008 36.611 0 0


0.401 -98.812 105.925 -5.246
0.004 23.366 0 0
-0.007 102.591 0 0


0.01 -9.34 0 0


0.529 29.857 150.97 -5.176
-0.04 -8.801 0 0


-0.101 -1.718 0 0
0.013 -9.305 0 0


0.57 67.774 153.151 -12.436
-0.04 27.295 0 0
-0.1 55.629 0 0


0.012 -7.05 0 0


0.757 1308.208 130.195 -26.233
0.002 203.376 0 0
0.003 486.589 0 0
-0.002 -u.475 0 0


0.398 -15.853 29.672 -63.654
-0.058 -24.98 0 0
-0.113 -15.632 0 0


0.01 -3.729 0 0


FZ MX MY MZ


9.5 2245.0 -1474.9 4019.9
8.3 1238.6 -1703.9 -3976.8
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


DC
DW
LLI+
LLI-


STRl+
STRl-
STR35+
STR35-


Fx FY


121.1 17587 .5
115.5 11123.6


0.0 0.0
0.0 0.0


P3PILES 500SCOUR.xls
P3 Master


312812013


3:52 PM
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PARSONS BRINCKERHOFF


= æ çøMPUTAT|ON SHEET
Subiect: l-95 OVER WEST RIVER. BRIDGE NO. 00163


Page of


Made Bv OSJ


Dete 1ol'll2Ù12


New Heven. CT Chkd by DAB


Substructu¡e P¡le Load Analvs¡s Pier 3 D¡les 500 vr scour check - Extreme ll + Date 101112012


(parallelto Z)


(parallel to X)


Pier 3 Group Loads units are kiÞ end feel shaded cells âre input


ORIENTATION SPRING CONSTANTS


lateral per pile Ìíft= SEE CHARTS (from GROUP)


vertical per pile Kft= FIXED ( per Geotech)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.", = 21,505 FACTORÊD)


P.¡n = 15,¡144 FACTORED)


Compute Pile qrouo oroperties


P3PILES 5005COUR.xls
Pier 3 Ext 2+


#pres = 124


fx = 240250


lz= 5406


Pr"r/A= 173,42


P.¡n/A= 124,55


(Mc/l), = 0.69


(Mc/l)z = 6.59


Vzlpile= 0.08
Vx/pile= 0.98


H.T.L. = 5.1181


43593.66


37974.92


32743.68


27899.94
23443.70


1 9374.96


15693.72


12399.97


9493.73
6974.99
4U3.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0_00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
u.45
29.53
24.6',1


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13
49.21


4.29
39.37
u.45
29.53
24.61


19.68
11.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
3:53 PM
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Compute MalMin Pile Loads


P3PILES 500SCOUR.xls
Pier 3 Ext 2+


âctual Nom¡nal oK'l


P 180.7 272.O OK


P-¡n 117.3
"î 


ö-
-101.6 OK


28.4 OK


3t28t2013
3:53 PM


270







_=:-ã 
COM P UTATION S HEET


subiect: l-95 ovER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10l1l2o'10


New Haven. CT Chkd bv DAB


Substructure P¡le Load Analvs¡s Pier 3 p¡lès 500 yr scour check - Extreme ll ' Date Oct-10


Pv=


Hz=


Hx=


Mz=


Mx --


(parallel to Z)


(parâllel to X)


Pier 3 Grouo Loads units are kio and feet shaded cells ate input


SPRING CONSTANTS


lateral per pile l(/ft= SEE CHARTS (from GROUP)


vertical per pile l(/ft= FIXED ( per Geotecñ)


PIER LOADS NOT INCLUDED IN STRUDL


TOTAL MODIFIED VERTICAL LOADS


P.",= 12,693 FACTORED)


Pm¡n = 8,980 FACTORED)


Compute Pile qroup properties


P3PILES 500SCOUR.xls
Pier 3 Ext 2-


#¡r* = 124


lx = 240250


lz= 5406


P,"*/A= 102:36


P.¡n/A= 72.42
(Mc/l)r = 0.38
(Ídlc/l)z = 6.52


Vzlpile= 0.07
Vx/pile= 0.93


Width = 21


Length = 15,l


43593.66


37974.92


32743.68


27899.54
2U43.70
19374.96


15693.72


12399.97
9493.73
6974.99
4U3.74
3099.99
1743.75
775.00
193.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
u.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


73.82


68.90


63.98


59.05
54.13


49.21


44.29


39.37
u.45
29.53
24.61


19.68
14.76
9.84
4.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


0.00


0.00


0.00


0.00
0.00


0.00


0.00


0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00


3t28t2013
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ComÞute Max/M¡n Pile Loads


P3PILES 500SCOUR.xls
Pier 3 Ext 2-


actual Nomrnal ok'¿


109.3


öä ä"


272.0


-îóî.a
OK


öKD=


v;;;= 0.9 26.4 OK


3t28t2013
3:53 PM
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_DÐ PARSOIIS BRTNCKERHOFF
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= 


goMPUTAT|O,ÍV SHEEr
Subiect: l-95 OVER WEST RIVER, BRIDGE NO. 00163


Page of


Made By OSJ


Dete 1011120'10


New Haven, CT Chkd bv DAB


substructureP¡lsLoadAnalysis - ?9 CôLuÞd - 6(T U Date 10t2t2010


COLUMN LOAD


rrom 30311 SUBDL


br163geomlc2p3soursoo.glo NBBR


STRUDL AXIAL SHEARY


30311 162.739 -0.012
30311 0.803 7.139
30311 -0.043 -18.999
3031 1 10.4 23.041
3031 1 -18.864 41 .O97


30321 153.572 -0.012
30321 -0.097 6.969
30321 -0.988 -19.21


30321 -7.727 22.745
30321 3.038 41.463


30331 176.072 -0.005


30331 -0.165 -10.128


30331 -1.501 -38.048


30331 2.573 -9.454
30331 5.992 -72.072


30341 142.497 -0.03
30341 0.828 33.035
30341 0.432 6.872
30341 17.1 70.937
30341 1.133 1.73


30351 137.392 0.016
30351 0.38 16.718


30351 0.401 -8.208
30351 7.606 40.539
30351 -6.25 -23.111


30361 136.471 0.016
30361 0.903 19.203


30361 -0.649 -10.253
30361 -16.205 44.878
30361 3.581 -26.216


30371 142.32 0.01


30371 -0.033 10.915
30371 -0.217 -5.617


30371 -7.223 30.765
30371 5.437 -19.81


30311 871.L76 -0.001


30311 77s.6r2 0


30321 880.824 0.001


30321 16e.388 0


30331 822.386 -0.001


30331 170.806 0


30341 977.614 0.001


30341 t9r.L94 0


30351 907.569 -L.92


126.003 0 7.724


30361 772.a4 -2.644


126.003 0 7.724


30371 47059L -tr.432
30371 90.926 0


SHEARZ TORSIOT{AL BENDY BENDZ


8.114 0.014 -49.485 -0.24


0.545 -1 1.368 -3,741 147.702


0.36 25.419 -3.334 -393.178
10.175 -19.779 -76.2 392.285


-13.046 40.576 90.219 -766.043


-5.401 -0.019 31.53 -0.247
0.264 8.868 -2.372 144.203
0.797 -28.246 -5.611 -397.349
9.303 15.362 -73.087 386.151


-6.764 -45.439 59.716 -773.253


-3.053 0.04 14.441 -0.219


0.33 -82.984 -2.75 4.825


0.504 -75.027 4.'163 -571.417


9.627 -153.677 -75.668 122.828
-8.003 -124.055 66.846 -1055.85


-0.664 0.04 4.808 -0.504
0.501 -95.479 -3.498 475.755
0.807 -107.491 -5.694 -82.656


14.974 -177.393 -106.273 1000.336


-12.315 -177.059 86.268 -253.175


-3.86 -0.024 21.887 0.321
0.36 -21.456 -2.725 342.769


0.489 8.622 -3.962 -169.963
9.194 -37.87 -74.725 756.526
-7.513 12.358 60.177 -401.965


LOAD FACTORS
EXT 2+ DC 1.25


DW 1.50
LrvE 0.50


SUPER TEMP O.5O


CAP TEMP + SHRINK O.5O


MOMENT MAGNIFIERS


TRANSVERSE ôs l.@
LONGTTUDTNAL ðs 1.2O


SBBR
NBW+
SBW.


30321 SUBDL
NBBR
SBBR
NBW+
SBW-


30331 SUBDL


NBBR


SBBR


NBW+
SBW-


30341 SUBDL
NBBR
SBBR
NBW+
SBW-


3035I SUBDL
NBBR
SBBR
NBW+
SBW-


3036I SUBDL
NBBR
SBBR
NBW+
SBW.


30371 SUBDL
NBBR
SBBR
NBW+
SBW-


30311 DC
DW


30321 DC
DW


30331 DC
DW


30341 DC


DW


30351 DC
DW


30361 DC
DW


30371 DC
DW


1.334
0.363
0.702


1 3.396
-10.298


.4.622


2.292


0.008 -7.449 0.325
15.574 -2.76 371.364
.10.648 -5.126 -194.884
28.399 -97.742 807.213
-17.099 75.475 440.732


from


pÈ13.gto


2.789 0.028 -16.573 0.246
0.048 37.222 -0.471 281.274
0.247 -20.715 -1.94 -146.148
8.08 69.286 -62.975 664.005


-6.335 -34.492 50.242 -3U.016


25.484 0.02 -129.008 -0.008


5.L49 0 -26.368 0


-25.484 0.008 134.619 0.008


-5.149 0 26.889 0


0.03 3r.766 -0.003


0 -11.346 0


4.622 0.004 -77.775 0.004


-2.292 0 72.932 0


-13.091 -11.857 -9.218 30.606


0 -53.s79 0 0


43.509 -2L.78r -315.383 62.133


o -s3.579 0 0


-26.42 -55.692 6L.204 99.883


-4.573 0 t2.737 0


P3COLUMNS pile springs SCOUR.xls
P3 Master


3t28t2013
3:56 PM
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EE PARSO^TS BRTNCKERHOFF


= 
= 


ooMPUTAT|ON SHEEr
Subiect: l-95 OVER WEST RlvER, BRIDGE NO. 00163


Page of


Made By OSJ


Date 10l1l2o1o


e1 Chkd bv DAB


Substructure Pile Load Analysis Dâte 10t2t2010


from 30311 TEMP+
br'l63temp-lc2p3scoursoo.gto PCAP+


3031 1 -3.859
30311 200.101


30321 -3.367
30321 -125.352


30331 1.778
30331 -73.766


30341 6.515
30341 -88.01


30351 0.585
30351 111.02


30361 -11.277
30361 -367.85


30371 -1.853
30371 344.004


30311 -9.146


30321 -36.001


30331 45.574


30341 47.555


30351 -114.577


30361 151.027


30371 -84.516


+ 535
- 535


61.35 -0.837
-0.702 431.298


61.485 215
-0.732 20.702


71.228 L35
1.084 345.373


52.804 2.128
-0.306 -216.116


56.805 1.115
0,262 't57.182


67.186 2.48
0.28 -257.959


34.81 1 1.932
0.152 492.022


-0.031 -91.602


-0.031 91.063


-0.025 -130.988


0.011 131.079


0.02 -145.317


0.023 8.252


0.012 137.824


089
0 -89


-86.065 2.1 1269.547
0.771 -3583.52 -14.537


87.392 -13.'t11 1271.915
-1.188 64.88 -15.141


7.243 -9.124 1400.255
1.911 -2672.76 15.94


59.95 -15.722 1201.94
2.784 ',1500.874 0.37


-68.389 -,l0.157 1168.593
-0.379 -1307.78 5.335


59.973 -17.553 1291.343
0.169 1863.738 5.51


122.727 -14.254 900.317
0.449 4009.709 3.856


0.043 815.543 -0.635


-0.044 -796.506 -0.638


-0.06 10'19.658 -0.343


-0.082 -918.713 0.056


-0.025 1183.096 0.403


0.019 -45.043 0.439


0.04 -1143.35 0.305


04620
0 -462 0


TORSIOIIAL BENDY BENDZ


-29.92 -2693.81 430.92


28.99 900.35 429.73


42.03 2120.43 -994.26


-79.09 -1430.67 -363.87


-71.58 1495.99 -376.72


-129.11 -1581 .53 -384.45


-26.62 2875.51 436.46


30321 TEMP+
PCAP+


30331 TEMP+
PCAP+


30341 TEMP+
PCAP+


30351 TEMP+
PCAP+


30361 TEMP+
PCAP+


30371 ïEMP+
PCAP+


30311 SHRINK.


30321 SHRINK-


30331 SHRINK-


30341 SHRINK-


30351 SHRINK.


30361 SHRINK-


30371 SHRINK-


MAX LL


P¡ER 3 COLUMN TOTALS
30311 EXT2


30321 EXT 2


30331 EXT2


30341 EXT 2


30351 EXT 2


3036'l EXT 2


30371 EXT 2


AXIAL SHEARY


1925.98 20.82


1767.72 20.77


1829.81 -s5.20


1944.37 -9.76


1460.80 -10.96


1669.67 -15.82


1383.38 -2.26


SHEAR Z


266.43


-35.54


-200.26


129.79


-128.32


143.60


-305_88


CIú*rs,i ç r{k) rû /u"ft)otþI11#r zqls


AXIAL SHEAR


1925.98 267 .25 2743.00


1767 .72 41.16 1037 .57


1829.81 207.73 2433.05


19M.37 130.'16 1495.82


1460.80 128.78 1562.80


1669.67 1M.47 1647.45


1383.38 305.8e 29¿232
Above bending moments inclüÍå


3t28t2013
3:56 PM


P3COLUMNS pile springs SCOUR.xls
P3 Master
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STRUCTUREPOINT - spcolumn v4.
15 day trial license. Locking
\\AMGLSFIL0l\Jobs\18735 west


20 (TM)
Code: 4-2846F. User: Jambotkar, Parsons


RIVET\6.0 TECHNICAL DELIVERAB. . . \PIER2 3


Dã^ô 1! qYv


Brinckerhoff 03/28/L3
- 500. COL 06: 47 PM
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oo oo (TM)


spColumn v4.20 (TM)


Computer proqram for the Strength Design of Reinforced Concrete Sections
Copyright O 19B8-2009, STRUCTUREPOINT, LLC.


Al1 rights reserved


Licensee stated above acknowledges that STRUCTUREPOINT (SP) is not and
cannot be responsible for either the accuracy or adequacy of the material-
supplíed as input for processing by the spFrame computer proqram. Furthermore,
STRUCTUREPOINT neither makes any warranty expressed nor implied wj-th respect to the
correctness of the output prepared by the spFrame proqram. Although STRUCTUREPOINT has
endeavored to produce spFrame error free the program is not and cannot be certified
infaÌ1ible. The final and only responsibility for analYsis, design and
engineerlngi documents is the licensee's. Accordingly, STRUCTUREPOINT


disclaims all responsj-bility in contract, negligence or other tort for any
analysis, deslgn or engineering documents prepared in connection with the use of the
spFrame program.
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STRUCTUREPOINT - spColumn v4.20 (TM) Page 2


15 day trj-al license. Locking Code: 4-2846F. User: Jambotkar, Parsons Brinckerhoff 03/28/13
\\AMGLSFILOI\JObS\18735 WCSI RiVCr\6.0 TECHNTCAL DELIVERAB...\P1ER2 3 - 5OO.COL 06:47 PM


Generaf Inf ormati-on:


Fife Name : \\AMGLSFILOl\Jobs\18735
Proj ect:
Cofumn:
Code: ACI 318-02


Run Option: Investigation
Run Axis: Biaxial-


Material Properties:


WCSI RiVCr\6. O TECHNICAL DELIV. . . \PIER2 3 - 5OO. COL


Engineer:
Units: English


Sfenderness: Not considered
Column Type: Structural


f'c = 6 ksi
Ec :4475.27
Ul-timate strain
Betal- : 0.75


Section:


Exterior Points
No. X (in)


ksi
: 0.003 inlin


Y (in) No.


:60 ksi
: 29000 ksi


fy
trê


X (in) Y (in) X (in) Y (in)No.


1
4
1


10
13
16
19
22
25
2B
31
34
37
40
43
46
49
52
55
5B
6I
64
61
10
13
'76


19
B2
B5
BB


91
94
91


100
103
106
109
712
115
118
L2I
124
12'7
130


0.0
t)
4.4
6.6
8.1


10. B


L2.B
14. B


16.1
18.5
20.r
21,."7
)?,
24 .5
25 .1
26.8
21 .1
28 .5
29.7
29 .6
29 .9
30.0
30.0
29.8
29 .4
28 .9
tRt
21 .4
26 .5
25.3
24.1
22.1
t1 )
19.6
1"1 .9
16.0
74.r
12.2
10.1
8.0
tr,o
2a


1.5
-0 .1


30.0
tq0
29 .1
29 .3
28 .1
28 .0
21 .\
26.1
24 .9
23.1
)t2
20.1
10 n
1a a


75 .4
1a tr


11.5
AA


tr1J.f


2.9
0.'7


-1.5
_2 a


-6 q


-8.0
-10.1
-r2.2
-14.7
-16.0
-77.9
-10 Á


-2r.2
-22.1
-24.7
-25 .3
-26 .5
-21 .4
-28.2
-28 .9
-29.4
_rô a


-30.0
-30.0


2


5
B


11
74
L1
20


26
29
32
35
3B
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EXECUTIVE SUMMARY 


Parsons. Brinckerhoff. Quade & Douglas Inc. has prepared the final design of Bridge 
No. 00163A. 1-95 over the West River for the Connecticut State Department of 
Transportation. ConnDOT is upgrading the bridge as part of improvements to 
Interstate-95 in the New Haven area. The proposed design calls for replacement of the 
existing bridge with five piers of similar configuration to carry a widened bridge deck. 


A hydraulic and scour analysis report on the preliminary design a~ernatives for the 1-95 
bridge over West River was submitted to Conn DOT in the summer of 2001. The 
purpose of this report is to present the hydraulic and scour analysis for the final design 
of the 1-95 bridge over West River, as well as for the worst-case temporary conditions 
during construction. The analysis consists of a hydrologic analysis. hydraulic modeling 
using two-dimensional finite element modeling, and a scour analysis. 


A summary of the existing and proposed bridge characteristics is presented below. 


LOCATION: 
Structure No.: 00163A 
Town: New Haven / West Haven 
Highway: 1-95 
Watercourse: West River 


EXISTING STRUCTURE: 


Project No. : 95-522 


Superstructure Type: Multi-Steel Girder. 
Substructure Type: Piers 2-7. Plinth and Pier Bent; Piers 8-10. Pier Bent. 
Foundation Type: Piers 2-7. Cast-in-Place Concrete Pile Supported Footer; Piers 8-10. 
Steel H-Pile Supported Footer. 


PROPOSED STRUCTURE: 
Superstructure Type: Multi-Steel Girder. 
Substructure Type: Piers 1, 4 and 5. Pier Bent; Piers 2 and 3. Plinth and Pier Bent. 
Foundation Type: Pile Supported Footer. 
NBIS Item 113 - Scour Critical Bridges: 8 
NBIS Item 71 - Waterway Adequacy: 9 
NBIS Item 61 - Channel and Channel Protection: 7-8 
Scour Risk Designation: Low Risk 


Estimates of scour depth for the proposed bridge are summarized in the following table. 
along with estimates for the eXisting bridge during worst-case construction conditions. 


SUMMARY OF SCOUR DEPTH ESTIMATES 


AT THE PROPOSED 1-95 CROSSING OVER WEST RIVER 


Condition 


1 OO-year Tidal Storm Surge 


500-year Tidal Storm Surge 


OVer a Century of 
Engineering Excellence 


Pier 1 


O.9m 


l.4m 


iii 


Pier 2 Pier 3 Pier 4 


6.1m 2.6m 1.7m 


7.1m 3.0m 2.4m 


Pier 5 


O.2m 


a.9m 







25-Year Construction Conditions O.8m 7.3m 4.6m l.4m O.lm 


AT THE EXISTING 1·95 CROSSING OVER WEST RIVER 


25-Year Construction Stage Pier 3 Pier 4 Pier 5 Pier 6 Pier 7 


Stage 2 6.6m 8.0m 9.3m S.4m 5.2m 


Based on the hydraulic and scour analyses the proposed structure has been designed 
to be structurally stable for the analyzed storm events. The highest scour potential 
occurs at the existing piers due to the obstruction caused by the cofferdams and 
temporary sheet piling enclosures that will be placed during construction. Up to 9.3 
meters of scour are estimated at Existing Pier 5. Since traffic will be maintained on the 
existing bridge during construction, careful analysis and monitoring of the existing piers 
is recommended. 


Over a Century of 
Engineering Excellence 
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INTRODUCTION 


Final design of Bridge No. 00163A, 1-95 over West River between New Haven and West 
Haven, Connecticut, is being prepared by Parsons Brinckerhoff Quade and Douglas, 
Inc. (PBQD) for the Connecticut Department of Transportation (ConnDOT). Hydraulic 
and scour analyses are prepared as part of the final design. 


The location of the bridge is shown in Figure 1. The existing bridge is a 12 span 
structure with a length of 348m and a width of 28m. ConnDOT is upgrading the bridge 
as part of improvements to Interstate-95 in the New Haven area. The proposed design 
calls for replacement of the existing bridge with five piers of similar configuration to 
carry a widened bridge deck. 


A hydraulic and scour analysis report on the preliminary design a~ernatives for the 1-95 
bridge over West River was submitted to ConnDOT in the summer of 2001. The 
purpose of this report is to present the hydraulic and scour analysis for the final design 
of the 1-95 bridge over West River, as well as for the worst-case temporary cond~ions 
during construction. The analysis consists of a hydrologic analysis, hydraulic modeling 
using two-dimensional finite element modeling, and a scour analysis. The hydrologic 
and hydraulic analysis procedures are the same as used for the preliminary analysis. 
The scour analysis procedure has been updated to ref/ect revisions to the methodology 
for estimating scour at complex piers that were made since the time of the preliminary 
analysis. The revisions to the scour analysis procedure have been made based on the 
fourth and latest edition of the Federal Highway Administration's Hydraulic Engineering 
Circular No. 18, Evaluating Scour at Bridges (HEC-18) published in May of 2001. 


The existing 1-95 structure spanning the West River has no documented history of scour 
related problems. The underwater inspection report for Bridge No. 00163A by Lan
Robinson Associates, Inc. dated March 1995 documents the channel bed in the vicinity 
of the 1-95 bridge as consisting of silt and shells with no evidence of undermining or 
scour at the bridge piers. Based on the diver's observations the bridge was given a 
scour susceptibility rating of eight. In July of 1996 Close, Jensen and Miller submitted 
to ConnDOT a Scour Assessment Report for Bridge No. 00163A. In the scour 
assessment report Close, Jensen and Miller, P.C. noted that the 1-95 crossing of the 
West River has shown no history of scour and gave the bridge a NBIS Item 113 rating of 
eight. 


Estimates of scour depth for the proposed bridge are summarized in the following table, 
along with estimates for the existing bridge during worst-case construction conditions. 


SUMMARY OF SCOUR DEPTH ESTIMATES 


AT THE PROPOSED 1-95 CROSSING OVER WEST RIVER 


Condition 


100-year Tidal Storm Surge 


500-year Tidal Storm Surge 


25-Year Construction Conditions 


Over a Century of 
Engineering Excellence 


Pier 1 


O.9m 


1Am 


O.8m 


Pier 2 Pier 3 Pier 4 


6.1m 2.6m 1.7m 


7.1m 3.0m 2.4m 


7.3m 4.6m 104m 


Pier 5 


0.2m 


O.9m 


O.lm 







AT THE EXISTING 1-95 CROSSING OVER WEST RIVER 
25·Year Construction Stage Pier 3 Pier 4 Pier 5 Pier 6 Pier 7 


Stage 2 6.6m 8.0m 9.3m 5Am 5.2m 


The highest scour potential occurs at the existing piers due to the obstruction caused 
by the cofferdams and temporary sheet piling enclosures that will be placed during 
construction. Up to 9.3 meters of scour are estimated at Existing Pier 5. Since traffic 
will be maintained on the existing bridge during construction, careful analysis and 
monitoring of the existing piers is recommended. 
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Engineering Excellence 
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OVer a Century of 
Engineering Excellence 


Figure 1: Vicinity Map 
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HYDROLOGIC ANALYSIS 


OBJECTIVE 


The purpose of the hydrologic analysis is to provide estimates of riverine discharges 
and tidal stages for the scour design and scour check events. The scour design event 
is the 100-year frequency event and the scour check event is the 500-year freq uency 
event. 


SITE DESCRIPTION 


The West River flows for approximately 26.5km (16.5miles) from the northern edge of 
Bethany, Connecticut, along the western side of the Naugatuck State Forest to New 
Haven Harbor, passing through the towns of Woodbridge, West Haven, and New 
Haven. Tributaries to the West River also flow through Hamden. The lower 4.6km (2.9 
miles) of the West River form the boundary between New Haven and West Haven. The 
1-95 crossing of the West River is located approximately 305m (1000 feet) upstream of 
the river's confluence with New Haven Harbor. New Haven Harbor is a large open bay 
on Long Island Sound. The primary inflow to the harbor is the Quinnipiac River. 


Mapping and site data used in assessing the hydrology of the West River was obtained 
from the website of the University of Connecticut Map and Geographic Information 
Center (MAGIC) in the form of geospatial vector data. This data includes geo
referenced topographic mapping, land use, soil type, surficial material classification, 
hydrography, drainage basin delineation, and FEMA floodplain delineation on a town
by-town basis. The data is in Connecticut State Plane coordinates, NAD 27. All data 
except for the FEMA floodplain data is also available on a quad-by-quad basis. 


The USGS quadrangles surrounding West River include New Haven, Ansonia, 
Naugatuck, and Mount Carmel. The majority of the area draining to the West River lies 
within the New Haven and Mount Carmel quads. The drainage area is approximately 
9117 ha, (35.2 square miles), comprised of 29 subbasins of the West River, Sargent 
River, and Wintergreen Brook subregions of the South Central Western Complex, which 
lies in the South Central Coast Drainage Basin. Drainage basin areas are taken from 
the delineation performed by the Connecticut Department of the Environment on the 7.5 
minute USGS quad maps. This data is included in the Drainage Basins Data Layer 
available from MAGIC (See Figure 2). 


Deciduous forest and pasture cover most of the upper reaches of the basin, and more 
than half of the middle section. The lower reaches are more densely populated, with 
approximately 2130ha (8.2 square miles) of medium-density residential, commercial, 
and impervious areas. There are numerous ponds, lakes, and marshes throughout the 
drainage basin, including Konolds Pond, Lake Wintergreen, Lake Dawson, Glenn Lake, 
Lake Chamberlain, Lake Bethany, and Lake Watrous. These areas, constituting 
approximately 6% of the surface area of the basin, provide significant storage for 
riverine flooding. Storage in the basin is further increased by control structures 
including the Lily Pond Dam, the West River Dam, and tide gates at Congress Avenue. 


Over a Century of 
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Figure 2: Drainage Area and Subarea Delineation 


PREVIOUS FLOODPLAIN STUDIES 


The Federal Emergency Management Agency (FEMA) prepared Flood Insurance 
Studies for the cities of New Haven and West Haven in 1980. The Flood Insurance 
Studies were supplemented with wave height analyses in 1982. The FEMA studies 
classify the West River as being subjected to tidal influence from New Haven Harbor 
upstream to Edgewood Avenue, 5km (3 miles) upstream of the 1-95 crossing. 
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The flows used in the FEMA study for the downstream limits of the riverine portion of the 
West River are listed in Table 1. Note that FEMA's peak flood elevations for the tidal 
portion of the West River, including the 1-95 crossing, are based on tidal storm surges. 


TABLE 1: PEAK DISCHARGES 
FOR WEST RIVER 


FEMA FLOODPLAIN ANALYSIS 


Flow 
Frequency 


(cts) m'/sec 


10-year 2750 78 


50-year 4000 113 


100-year 4800 136 


500-year 6300 178 


HYDROLOGY FOR SCOUR ANALYSIS 


The hydraulic analysis of the 1-95 crossing requires the determination of peak flows or 
tidal stages at the structure. Because the drainage area conveyed by the 1-95 crossing 
of the West River is greater than 1 square mile, the design frequency is the 100-year 
frequency. The 500-year frequency is also evaluated. This is in accordance with the 
procedures outlined in Appendix 6.A of the ConnDOT Drainage Manual. 


Due to the proximity of the crossing to New Haven Harbor, and the storage 
characteristics upstream of the crossing, riverine floods are dampened in magnitude at 
the structure, but the structure is directly exposed to tidal storm surges. As the West 
River approaches New Haven Harbor it passes through a series of large pools with 
restrictive bridges and tide gates that dissipate the magnitude of upland flooding. 
Using HEC-18 guidelines, the crossing is classified as a tidally controlled crossing. 
Specific characteristics that support classification as a tidally controlled crossing 
include: 


• The FEMA FIS for the City of New Haven locates the upstream limit of tidal influence 
due to the 100-year storm surge at Edgewood Avenue, which is roughly 5km (3 
miles) upstream of the 1-95 crossing. The FIS reports that the majority of flooding in 
New Haven is caused by coastal storms. 


• The West River Dam and Tide Gates at Congress Avenue, just downstream of the 
Columbus Avenue / Orange Avenue bridge crossing, are located approximately 
2.4km (1.5 miles) upstream of the 1-95 crossing (See Figure 1). 


• The Amtrak Rail Bridge and the Spring Street Bridge restrict flow, effectively creating 
two large detention areas between the tide gates and 1-95 that further dampen 
riverine flood peaks. 
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• During a flood event, flood peaks would be dampened by upstream storage and by 
the tide gates, and would not influence the impact of the tidal storm surge on the 
structure. Moreover, storage and routing through the drainage basin creates a 
considerable lag in the flood hydrograph such that the peak riverine flows would not 
coincide with the tidal surge in the vicinity of the crossing. 


• The 1-95 crossing is located directly upstream of the Kimberly Bridge, without any 
intervening storage, and the Kimberly Bridge is directly exposed to storm surges on 
New Haven Harbor. 


Because the crossing is tidally controlled, or at least tidally influenced, a storm surge 
hydrograph (stage graph) is used for hydraulic modeling. The l00-year and 500-year 
tidal storm surge hydrographs for New Haven Harbor have been developed based on 
information from the New Haven Harbor tidal benchmark and methods outlined in the 
Pooled Fund Study SPR-3(22) on tidal hydraulics (Ayres Associates, 1997). Data from 
the Corps of Engineers ADCIRC-2DDI storm surge prediction model is used to develop 
stage graphs. The ADCIRC station nearest to the crossing is station 368. However, 
because storm surges for the Connecticut coastline were not computed as part of the 
ADCIRC project, maximum storm tide elevations are taken directly from the FEMA 
reports. The 50-year, 1 ~O-year, and 500-year peak storm surge elevations for New 
Haven Harbor, referenced to the National Geodetic Vertical Datum of 1929 (NGVD 29), 
are 3.05m (10ft), 3.23m (10.6ft), and 3.75m (12.3ft). (Referenced to NAVD 88, the peak 
storm surge elevations are 2.73m, 2.94m, and 3.46m for the 50-year, 100-year, and 500-
year retum periods, respectively.) The FEMA studies for both New Haven and West 
Haven estimate a 100-year stillwater elevation of 10.7 feet NGVD for the West River. 
FEMA's estimates are based on data provided in NOAA technical report NWS-38 
(National Weather Service, 1987). 


Analysis of the NOAA tide gage in New Haven Harbor shows that the mean tidal 
amplitude is 2.07m (6.78ft), with a mean lower low water elevation O.83m (2.72ft) below 
the NGVD 29. Combining the storm surge with the normal tides produces the 100-year 
and 500-year stage-graphs shown in Figures 3 and 4, respectively. 


Storm surges for fourteen historical storm events from the Corps of Engineers Surge 
Database for ADCIRC station 368 are included in the Pooled Fund Study report. The 
highest observed water level at the New Haven Harbor tidal gage was 1.63m (5.36ft) 
above NGVD 29 on September 27, 1988. The lowest observed water level was 1.1 Om 
(3.62ft) below NGVD 29 on September 26, 1988. The New Haven FIS also documents 
significant events occurring in 1815, 1938, 1944, 1955, and 1960. 
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Figure 4: SOO-Year Return Period Storm Surge 
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Both riverine and tidal controlling storm events were considered as hydrologic 
boundary condition inputs into the FESWMS hydraulic model. Table 2 summarizes the 
boundary conditions for each storm type and storm event analyzed. 


Table 2. Summary of FESWMS Model Boundary Conditions. 


Riverine Boundary Tidal Boundary Condition (Unsteady 
Flood Scenario Condition (Steady 


Flow) 
Flow) 


100'year 1 ~O-year Riverine 
Normal Tidal Cycle from Mean Higher 
High Water (1.24 m) to Mean Lower 


Riverine Flood Discharge (136 cms) 
Low Water (-0.83 m above NGVD 1929) 


1 ~O-year Tidal 10-year Riverine 1 ~O-year Tidal Storm Surge Stage 
Flood Discharge (78 cms) Graph 


500-year 500-year Riverine 
Normal Tidal Cycle from Mean Higher 
High Water (1.24 m) to Mean Lower 


Riverine Flood Discharge (178 cms) Low Water (-0.83 m above NGVD 1929) 


500-year Tidal 10-year Riverine 500-year Tidal Storm Surge Stage 
Flood Discharge (78 cms) Graph 


Additionally, each storm tide phasing was considered in the hydraulic model, e.g. storm 
surge peak coinCiding with mid-rising, high, mid-falling or low tides. Analysis of the 
hydraulic model simulations for each of the four storm tide phasings showed that the 
combination of the storm surge peak coinciding with high tide produced the largest 
velocities in the West River at the 1-95 Bridge. 


Over a Century 01 
Engineering Excellence 


9 







TEMPORARY CONDITIONS 


Hydraulic and scour analyses for final design incorporate the evaluation of temporary 
conditions at the Existing Piers and the Replacement Piers for the worst case "during 
construction" scenario. The 25-Year FEMA Flood Insurance Study event and the 25-
year tidal storm surge were used to evaluate "during construction" conditions at the 1-95 
crossing. 


DESIGN CRITERIA FOR TEMPORARY CONDITIONS 


The procedure for establishing the design flood criteria for the temporary cofferdam 
systems needed during the construction of the replacement 1-95 Bridge over West River 
is outlined in Section 6.15 and Appendix 6.F (Hydrology for Temporary Facilities) of the 
2000 Conn DOT Drainage Manual. The design frequency is determined based on 
impact factors, which, at this location, are associated primarily with the Average Daily 
Traffic. 


An Urban ADT exceeding 3000 has a rating of 3, and the rating for Potential Loss of Life 
is equal to 15 t imes the ADT rating . Taking into account the other selection factors of 
Drainage Area, Height Above Streambed, Detour Length, Traffic Interruption, and 
Property Damages, the Total Impact Rating is greater than 50. The design flood for 
temporary structures is then determined from the charts in Figure 5 (taken from 
Appendix 6.F) to be the 25-year event, based on the length of construction. 


DESIGN Alii< vs.IIWACT AAT1NO 


100 


i'-. 
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n 10 20 3D 40 50 
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Figure 5: ConnDOT charts for determining design frequency for temporary 
structures 


The FEMA flood elevations, referenced to NAVD 1988, are 


to-year 
50-year 
1 DO-year 
500-year 


2.27m 
2.73m 
2.94m 
3.46m 


The 25-year flood elevation is 2.54m NAVD 1988. 
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HIGH TIDE LINE 


The High Tide Line (HTL) elevation was established in order to ensure that potential 
underwater obstructions from the substructure of the replacement bridge remain visible 
above the water line. The HTL for the replacement 1-95 Bridge over West River was 
determined using data published by the National Oceanic and Atmospheric 
Administration (NOAA) for Tidal Bench Marks 8465748 (New Haven, New Haven 
Harbor) and 8467150 (Bridgeport Harbor) . Four months of data were used to 
determine the tidal datums at the New Haven Harbor gage, which was in place from 
May 5, 1988 through October 15, 1988. The Bridgeport gage has been in place since 
June of 1932, and is used as a reference for predicting tides at the New Haven gage. 
Table 3 shows the tidal datums published for these gages, in meters referenced to 
NAVD 88. Table 4 shows the correction factors for converting predicted tides from the 
Bridgeport gage to the New Haven gage. 


TABLE 3: TIDAL DATUMS 
(Meters NAVD88) 


Datum New Haven Bridgeport 


Mean Higher High Water 0.92 1.01 


Mean High Water 0.82 0.91 


Mean Tide Level -0.12 -0.12 


Mean Low Water -1.07 -1.15 


Mean Lower Low Water -1.15 -1.23 


TABLE 4: TIDAL CORRECTION FACTORS 


Time Difference 
Height 


Reference 
Station Difference 


Station 
HiQh Low HiQh Low 


New Haven Harbor 
-0:09 -0:14 *0.92 *0.92 Bridgeport 


Entrance 


New Haven (City Dock) +0:01 -0:01 *0.89 *0.88 Bridgeport 


To convert from MLLW at Bridgeport to NAVD88 at New Haven, the value is first 
multiplied by 0.89 and then 1.15m are subtracted. 


Observed 6-minute tide levels dating back to January 1. 1996 are available online at 
http://co-ops.nos.noaa.gov/datares.htmlfor the Bridgeport gage; monthly extremes 
are also available, dating back to 1965. Tide predictions for the Bridgeport gage, dating 
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back to January 1, 1800, can be obtained at http : //co·opsno§ ,no~llp4days.html. 


Observed daily high tides for January 1996 through December 2001 were compared 
with predicted daily high tides over the same period. The data is summarized in Table 
5. 


TABLE 5: ANNUAL HIGH TIDES AT BRIDGEPORT 
(Meters above MLLW) 


Annual Annual # Days 


Year Predicted Observed Above Day Time 


Maximum Maximum Predicted Observed Observed 
Max 


1996 2.6 3.260 61 10/19/1996 21 :48 


1997 2.638 3.139 43 8/21/1997 18:06 


1998 2.649 3.024 41 2/24/1998 14:12 


1999 2.659 2.969 15 1/3/1999 16:48 


2000 2.597 2.905 46 11 /10/2000 14:42 


2001 2.598 3.000 36 3/7/2001 14:00 


The average predicted annual maximum high tide for the Bridgeport gage is 2.62m 
MLLW (1.18m NAVD88 at New Haven). However, observed values over the 6·year 
period exceeded the predicted annual maximum high tide on 230 days, or 10% of the 
time. The average observed annual maximum tide is 3.05m MLLW (1 .56m NAVD88 at 
New Haven), which was exceeded only 4 days in the 6-year period. 


Comparisons of the daily predicted and observed data suggest that the observed data 
should be used in determining the High Tide Line. Historical weather records for New 
Haven for the days of observed annual maximum high tides 
(http://www.wunderground.com/US/CT/NewHaven.html). from 1996 to 2001 , indicate 
rain, with winds ranging from 10.2mph to 17.7mph. Taking the average of the annual 
maximum tides minimizes the impact of any outliers caused by storm surges or intense 
storms. 


Based on the analysis of the 6 years of daily data, observed monthly extremes over the 
period 1983 to 2001 were used to determine the average annual observed maximum 
tide elevation at the Bridgeport gage. Over the 19-year period, the average annual 
maximum was 3.07m MLLW (1.56m NAVD88 at New Haven). 1.56m NAVD88 is 
recommended as the High Tide Line at the 1-95 bridge over West River. 
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CONSTRUCTION STAGING 


Construction of the 1-95 Bridge Replacement will take place in several stages. 
Temporary trestles, sheet piling enclosures, and cofferdams will be used in Stages 1 
through 3. The initial stage involves the use of cofferdams and trestles for the 
construction of the southern third of Replacement Piers 1 through 4. Sheet piling 
enclosures and temporary trestles for the demolition of the piers along the existing exit 
ramp to the east of the bridge are also in place during Stage 1. 


During Stage 2, the trestles and cofferdams are extended for the construction of the 
middle third of Replacement Piers 1 through 4, and sheet piling enclosures are in place 
for the demolition of the southern half of Existing Piers 2 through 7. In Stage 3, the 
trestles and cofferdams are again extended for the completion of Replacement Piers 1 
through 4. Sheet piling enclosures are also in place for the demolition of the northern 
half of Existing Piers 2 through 7. Construction Stages 1 through 3 are shown in 
Figures 6, 7, 8, and 9. 


Figure 6: Construction Stage 1A. Existing piers are shown In green, cofferdams 
are shown in orange, trestles are shown In blue, and replacement Pier 5 Is shown 


In red 
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HYDRAULIC ANALYSIS 


MODEL SELECTION 


Hydraulic modeling of the 1-95 crossing requires a dynamic hydraulic model to simulate 
the tidal storm surge. Version 3.0 of the FHWA two-dimensional hydraulic model 
FESWMS-2DH (Froehlich, 2001) is used to model the tidal storm surge. FESWMS-2DH 
employs the finite element network method. The study area or "solution domain" is 
represented in FESWMS-2DH by the finite element network. The network is comprised 
of a series of interconnected elements. Elements may be triangular or quadrangular in 
shape. Elements are used to describe the study area, and are assigned hydraulic 
parameters such as Manning's roughness coefficient using property codes. Corner and 
mid-side nodes define the locations and elevations of elements. Each node has X-, y-, 
and z- coordinates. FESWMS-2DH solves the momentum and energy equations and 
computes the direction and depth of flow at each node point in the finite element 
network. 


NETWORK LAYOUT 


Solution Domain 


The solution domain for the finite element network is depicted in Figures 10a and 1 Db. 
The network starts in New Haven Harbor a short distance outside the Kimberly Avenue 
Bridge and the mouth of the West River. It was not necessary to model more of the 
harbor as the flow between the West River and New Haven Harbor is restricted by the 
narrow opening of the Kimberly Avenue Bridge. The model ex1ends through the West 
River upstream of the 1-95 crossing to the tide gates at Orange Avenue/Congress 
Avenue. 


Element Properties 


Element property types are used to represent differing areas of hydraulic properties or 
to distinguish differing land features. The element property types used to model the 1-
95 crossing include: 


• WEST_RIVER: This element type is used to represent the open water section of the 
West River ex1ending from the Kimberly Avenue Bridge up to the tide gate. Field 
observations characterize the flow through the riverine section as hydraulically 
efficient. 


• HARBOR_CHANNEL: This element type is used to represent the dredged, deep 
channel that connects the West River with the main navigation channel in New 
Haven Harbor. 


• HARBORfLAT: This element type is used to represent the broad, shallow areas in 
New Haven Harbor adjacent to the mouth of the West River. 
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Figure 10(a): West River FESWMS·2DH Model Element Property Groups 







• TIDAL_MARSH: This element type represents the frequently-flooded tidal marshes 
on the margins of the West River upstream of the Kimberly Avenue Bridge. 
Generally, the maximum elevation of elements classified as tidal marsh is 2.8m. 
Mean high water is 1 .14m and the 1 OO-year flood elevation is 3.25m. 


• AMTRAK, SPRING_ST, KIMBERLY, 1-95: These four element types are used to 
represent the four bridges in the solution domain. AMTRAK and SPRING_ST are 
coded to allow pressure flow. No pressure flow occurs at the Kimberly Avenue 
Bridge or the 1-95 Bridge. 


Hydraulic material properties, such as eddy viscosity and Manning's n values, are input 
into the FESWMS model according to element material types. The eddy viscosity 
values chosen for the West River model was a constant 5 m2/sec throughout the entire 
model. This eddy viscosity value was chosen based on the guidance in the FESWMS 
User Manual (Froehlich, 2001). FESWMS requires a low flow deph and a high flow 
depth Manning's n value. The depth intervals and n values are both user inputs. The 
Manning roughness coefficients chosen for the West River FESWMS model are 
documented in Table 6. 


Table 6. Manning's Roughness Coefficients. 


Material Type Low Stage n 
Low Stage High Stage High Stage 
Depth (m) n Depth (m) 


WEST RIVER 0.0285 1.0 0.0235 4.0 


HARBOR_CHANNEL 0.016 1.0 0.016 4.0 


HARBORfLAT 0.016 1.0 0.016 4.0 


TIDAL_MARSH 0.100 1.0 0.065 2.0 


AMTRAK, SPRING_ST, 
0.020 1.0 0.018 4.0 


KIMBERLY, 1-95 


The Manning's roughness coefficients for the West River FESWMS model were selected 
following the guidance set forth in the "Guide for Selecting Manning's Roughness 
Coefficients for Natural Channels and Flood Plains" (Arcement, 1984). These n values 
were selected based on bed and bank material types, and vegetation, as the 2-D 
computations in FESWMS handle other channel properties commonly considered in n 
value selection. 
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Network Development 


The network was developed using the NGVD 1929 vertical datum and the UTM Zone 18 
coordina1e system. Bridge plans were obtained for Kimberly Avenue, the existing 1-95 
Bridge, and the Amtrak Bridge. Plans for the tidal gates at Congress Avenue were 
supplied by the City of New Haven. Field measurements were made to obtain the 
dimensions of the Spring St. Bridge. 


Detailed survey data was obtained for the West River from the Kimberly Avenue Bridge 
upstream to the Amtrak Rail Bridge. Bathymetric data for the area of New Haven Harbor 
was obtained from the NOAA navigation chart for new Haven Harbor. Limited 
topographic data was available for the area of overbanks and channels upstream of the 
Amtrak Bridge. Limits of channels and tidal marshes are clearly delineated on aerial 
photos, but elevations on USGS topography and other mapping possessed limited 
resolution. Bathymetric and ground topographic data for areas with poor resolution 
was developed by extrapolation from bridge plans and detailed surveys based on 
locations of vegetation, land use, and channel boundaries. 


The network was developed using SMS Version 7.0. An in~ial network was developed 
and tested using the 500-year storm surge simulation. Successive runs identified areas 
requiring network adjustments or refinement. Adjustments were made to produce a 
smooth simulation. 


Bridges 


There are four bridge crossings through the solution domain that have significant 
impacts to flow. 


Kimberly Avenue 


The Kimberly Avenue Bridge has three piers in the water and contracts the flow through 
vertical abutments. The piers are small compared to the opening so they are 
represented by pier cards. Pier cards code the pier shape, size, and location. 
FESWMS-2DH uses the pier cards to compute the drag associated with the pier. There 
is no potential for pressure flow, so no treatment is required for the bridge deck. 


1-95 


The proposed 1-95 crossing has five piers. The piers are small compared to the 
hydraulic opening, so they are represented by pier cards. There is no potential for 
pressure flow, so no treatment is required for the bridge deck. The abutment bases are 
at about 7m elevation and are set back from the edge of the floodplain . The 500-year 
storm surge elevation is less than 4m elevation, so the abutments will not come into 
contact with the storm surge. Abutments are not included in the model. The existing 
conditions finite element network is updated to represent the proposed bridge 
configuration by substituting alternate sets of pier cards that represent the proposed 
conditions. 


Over a Century of 
Engineering Excellence 


19 







Amtrak 


The Amtrak crossing has a restrictive opening similar to a bottomless box culvert . The 
embankment is above elevation 4.0m, so there is no overtopping. Elements 
representing the bridge deck are coded with a ceiling elevation and the element 
property type representing the bridge is coded to allow pressure flow. When flow 
elevations exceed the ceiling elevation, FESWMS-2DH automatically switches to 
pressure flow computations if the element property type is coded to allow pressure flow. 


Spring SI. 


The Spring SI. crossing has a restrictive opening similar to a bottomless box culvert. 
The bridge is perched over the West River. There is a low spot on the West Haven 
approach where flow can travel across the roadway. The Spring SI. Bridge was treated 
as a bridge rather than a culvert. Elements representing the bridge were coded with a 
ceiling elevation and the element property type representing the bridge is coded to 
allow pressure flow. When flow elevations exceed the ceiling elevation, FESWMS-2DH 
automatically switches to pressure flow computations if the element property type is 
coded to allow pressure flow. 


Modeling of Construction Conditions 


Hydraulic conditions at the crossing were evaluated for the scenario where the 
maximum amount of river obstruction will be created by the Existing and Replacement 
Piers, and the temporary trestles and cofferdams. Stage 2 and Stage 3 construction will 
present the greatest obstruction to flow in West River. Stage 2 and Stage 3 
Construction are shown in Figures 11 and 12, respectively. The FESWMS model was 
modified to reflect the temporary conditions during Stage 2 and Stage 3 construction of 
the replacement bridge. The following modifications were made: 


Stage 2 - Existing piers still in use for southbound traffic 


• East and West trestles in place south of 1-95 (not shown) 
• Cofferdams in place around southern 2/3 of Proposed Piers 1 through 4 
• Existing Piers 1,B,9,1 0,11, and 22 in place 
• Sheet Piling Enclosures in place around southern half of Existing Piers 2-7 
• Northern ha~ of Existing Piers 2-7 in place 
• Southern 2/3 of Proposed Pier 5 in place 
• Existing Piers 12-21 removed 
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Figure 11: Model of Stage 2 Construction Conditions 


Stage 3 - All traffic on southern 2/3 of Proposed piers 


• East and West trestles in place on north and south sides of 1-95 (not shown) 
• Cofferdams in place around Proposed Piers 1 through 4 
• Southern half of Existing Piers 1-11 removed 
• Northern half of Existing Piers 1, 8 , 9, 10, 11 in place 
• Existing Pier 22 in place 
• Proposed pier 5 in place 
• Sheet piling enclosures in place around northern half of Existing Piers 2-7 


Figure 12: Model of Stage 3 Construction Conditions 


MODEL CALIBRATION 


There is no flow data available to calibrate the model. Boundary conditions are based 
on tidal stage recorded in New Haven Harbor. Model adjustments were made to 
produce reasonable simulation results. The specified maximum stages are produced at 
the 1-95 Bridge. 


MODEL SIMULATIONS 


FESWMS-2DH was run to simulate the four scenarios: (1) the scour design event; (2) 
the scour check event; (3) the 25-year return period discharge with Stage 21 
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construction; and (4) the 2S-year return period discharge with Stage 3 construction. 
The model output specifies the depth, direction, and flow velocity throughout the finite 
element network. The results are used to estimate scour at the bridge piers in the scour 
analysis. 


Tidal Simulations 


Tidal storm surge simulations were modeled using FESWMS-2DH for the 25-year, 100-
year and SOO-year storm surges. Following Conn DOT procedure, the upstream inflow 
from the West River was set to the 1 O-year return period discharge. 


Riverine Simulations 


At the direction of ConnDOT, simulations were performed for the 100-year and 500-year 
riverine discharges. FEMA 100-year and SOO-year discharges were assigned to the 
upstream West River boundary. The simulations were run through two 12.6-hour tidal 
cycles. For construction conditions, the 2S-year riverine discharge was applied to the 
upstream model boundary. 


Simulation Results 


After each simulation has been run, FESWMS creates a *.flo file containing all of the 
computed hydraulic information for each point in the model grid. The hydraulic 
parameters that are included in this file are: depth averaged velocities in the x and y 
direction, water-surface elevation, and time derivatives of each value. The data from the 
flo file is extracted at specific network locations for use in the local scour analysis using 
a proprietary PBQ&D program. In the extraction process the x and y velocity values are 
combined to produce a net velocity and flow angle at each location. Another PBQ&D 
program is used to compute flow rates through a specified cross-section to produce the 
necessary inputs for contraction scour analyses. 


The resultant maximum water surface elevations at the 1-95 crossing at presented in 
Table 7 . These water surface elevations are as predicted by the FESWMS hydraulic 
model that has been developed and calibrated for scour analysis. The water surface 
elevations are expected to be lower than the water surface elevations predicted by the 
one-dimensional HEC-RAS model developed for flood plain certification purposes. 
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Table 7. Maximum Water Surface Elevations at the '·95 Crossing. 


Model Condition 


Existing Conditions 


Existing Conditions 


Proposed Conditions 


Proposed Conditions 


Stage II Construction 


Stage III Construction 
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Event 


1 DO-year 


SOD-year 


1 DO-year 


500-year 


25-year 


25-year 


Maximum Water Surface Elevation 
~meters above NGVD 19291 


Tidal Flood Riverine Flood 


3.221 1.295 


3.737 1.319 


3.221 1.295 


3.732 1.322 


2.847 1.274 


2.847 1.274 
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SCOUR ANALYSIS 


INTRODUCTION 


Scour evaluations are performed in accordance with FHWA guidelines for scour 
presented in the fourth edition of Hydraulic Engineering Circular 18: Evaluating Scour at 
Bridges (HEC-18). Under HEC-18 guidelines, total scour at a bridge is composed of 
three components: (1) long term aggradation or degradation; (2) contraction scour; and 
(3) local scour. Each of the scour components is assumed to occur separately. The 
total scour is computed by adding the separate scour components together. 


LONG-TERM SCOUR 


Long-term scour addresses how long-term trends in aggradation or degradation will 
impact the crossing. The West River appears to be stable and adjusted to urbanization. 
Examination of the borings taken when the 1-95 crossing was originally constructed 
shows that deep sediments are composed of sand, while surficial sediments are 
primarily silts and mud. This is evidence that the channel is depositional. New 
sediment entering the river is limited to suspended sediment passing over the tidal 
gates at Congress Avenue or brought in by tidal action. It is concluded that the West 
River tidal zone is probably aggrading, but at a slow rate. Therefore, long-term scour 
trends are assumed to be negligible. 


CONTRACTION SCOUR 


Contraction scour occurs when the flow area of a stream at flood stage is reduced by 
the presence of bridge piers and abutments within the channel transporting flows. The 
reduction in flow area causes a local increase in flow velocities and sediment transport 
capacity. Contraction scour analyses are based upon the principle of conservation of 
sediment. The analyses assume that scour will occur at the bridge until the cross 
sectional area increases sufficiently to reduce the flow velocity below the level at which 
sediment may be transported. 


The potential for contraction scour at the 1-95 crossing is minor. The abutments of the 
existing 1-95 bridge are set back from West River and do not cause a flow contraction at 
flood elevations. There is no pressure scour because the bottom of the bridge deck is 
well above the 500-year flood elevation. Similarly, the abutments for the proposed 
bridge are all out of the SOD-year flood plain except for the east abutment (New Haven). 
There is a slight flow contraction created by the piers that block a small portion of flow 
area. 


The first step in the analysis is to assess the flow's ability to transport sediment in the 
reach above the bridge. The critical velocity, the velocity required to mobilize sediment 
from the bottom, is computed by HEC-18 Equation (13): 


vo = 6.19 y'l' D' I3 
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where: v, = the critical velocity above which bed material of size D and smaller will 
be transported 


y = the flow depth 


D = the grain diameter of bed sediment. 


Determination of critical velocity requires estimates of bottom sediment diameter, flow 
velocity, and flow depth. If the flow velocity is above the critical velocity then live-bed 
scour occurs. If the flow is below critical velocity then clear-water scour occurs. 


The median particle diameter (D50) is usually used to represent the average properties 
of the bottom sediment. Several soil borings were taken in the vicinity of the 1-95 
crossing over the West River. Analysis of these soil borings shows that the channel bed 
material throughout the anticipated depth of scour consists primarily of organiC silts with 
traces of fine sand. Gradation analysis of this material produces Dso values in the silt 
range with a representative value of 0.016 mm chosen. Additionally, the gradation 
analysis showed D .. values also in the silt range with a representative value of 0.08 mm 
and D" values in the fine sand range with a representative value of 0.13 mm chosen. 
These results confirm the observation that the channel material primarily consists of silt 
with traces of fine sand. Calculations show that silt is easily scourable by even a small 
velocity. Thus the 1-95 crossing of the West River is subject to live bed scour. 


The live-bed contraction equation assumes that contraction scour occurs until the 
hydraulic conditions at the bridge reach equilibrium with the hydraulic conditions 
upstream from the bridge. For example, a reduction in flow area at the bridge from the 
upstream channel causes increased flow velocities at the bridge; scour occurs and 
increases the bridge cross section until flow velocities and sediment transports at the 
bridge match the upstream channel. The live-bed contraction scour equation is: 


where: y, 


y, 


Yo 


0, 


0, 


W, 


W, 


= average depth in upstream main channel; 


= average depth in contracted section after scour occurs; 


= existing depth in contracted section before scour occurs; 


= flow in upstream main channel transporting sediment; 


= flow in contracted section; 


= top width of upstream main channel transporting sediment; 


= top width of the contracted section less pier widths; 


(2) 


k, = 0.69 (suspended sediment transport - coefficient based on mode of bed 
material transport (See HEC-18); and 


y, = scour depth = y, - Yo. 


The upstream section is taken as the section directly upstream of the bridge. The 
discharge upstream and at the 1-95 crossing are assumed to be equal. 
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Calculations are shown in Appendix A. Computations are made for riverine and tidal 
storm surge events. Tidal contraction scour is greater than the riverine contraction 
scour because the extent of riverine flooding is limited to areas adjacent to the main 
channel. Results of contraction scour are shown in Table 8. The bridge replacement 
will have little impact on contraction scour, which will decrease slightly for the 1 DO-year 
tidal event, but will increase for the 500-year tidal event because Pier 5 is not aligned 
with the direction of flow. 


TABLE 8: CONTRACTION SCOUR RESULTS 


Tidal Storm Surge Riverine Flood 


Model 
Contraction Scour Depth Contraction Scour Depth 


Conditions 
(m) (m) 


25- 100- 500- 25- 100- 500-
year year year year year year 


Existing -- 0.48 0.54 -- 0.19 0.19 
Bridge 


Replacement -- 0.28 0.60 -- 0.07 0.07 
Bridge 


Stage 2 
0.8 -- -- 1.0 -- --


Construction 


Stage 3 
2.0 -- - 0.8 -- --Construction 


LOCAL SCOUR 


Abutment Scour 


The abutments of the existing 1-95 bridge are set back from West River and are above 
the elevation of the 500-year storm surge. The west abutment for the proposed bridge 
is above the elevation of the 500-year flood, but the east abutment (New Haven) of the 
proposed bridge is in the floodplain. However, the base of the concrete slope 
protection for the east abutment is below the 1 ~O-year and 500-year storm surge 
elevations. Flow velocities at peak storm surge elevations are close to zero, especially 
at the margins of the floodplain where the abutment is located. Significant flow 
velocities do not occur until tidal stages drop below 2m. Because the depth of flow is 
shallow and the slope will have erosion protection, abutment scour is assumed to be 
zero. 


Pier Scour 


The basic pier scour equation in HEC-18 is called the CSU equation. The CSU equation 
accounts for the orientation of the pier with respect to flow, flow velocities and depth, 
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pier dimension and shape, and bed conditions. The CSU equation was developed 
using simple pier shapes such as columns or uniform rectangular shapes. As 
experience with HEC-I B and the scour evaluation program developed, additional 
research has been performed to adapt the basic CSU equation to treat complex pier 
shapes. The fourth edition of HEC-I B presents the most recent adaptation of the CSU 
equation for evaluating scour at complex piers. In our first round of analyses, the 
Complex Pier method was used to evaluate the scour generated by piers composed of 
a pier bent or pier wall placed atop a pier plinth. Analysis of the riverine floods showed 
that the pier plinths were not overtopped. Analysis of tidal storm surges showed that 
the plinths were overtopped, but that peak scour potential did not occur until tidal 
stages dropped below the top of the pier plinths. Thus, the standard CSU equation was 
applicable for all local pier scour estimates. 


Existing 1-95 Bridge 


Piers at the existing 1-95 Bridge are classified as both complex and simple. There are 
nine piers exposed to the 1 ~O-year and 500-year floods. Piers 2-7 consist of a pile 
supported footer, plinth, and pier benl. Piers B -10 consist of a pier bent atop a pile 
supported footer. Footings for all piers are buried and below the depth of contraction 
scour. Initially, scour for Piers 2-7 was calculated using the Complex Pier method with 
the plinths treated as the footing components. Review of scour results showed that at 
the time of maximum scour, water levels had dropped below the top of the plinths so 
that only the plinths were exposed to flow. As a result, scour was recomputed using the 
standard CSU equation. Scour for Piers 8-11 is evaluated using the standard CSU 
equation. Only the pier columns are subject to scour, so the empty spaces between 
columns are ignored. 


Replacement 1-95 Bridge 


The proposed 1-95 Bridge consists of five replacement piers of similar configuration to 
those of the existing bridge. The piers will possess buried footings. In the preliminary 
scour analysis, scour at the five piers was determined using the standard CS U 
equation. For final design, however, the complex pier method was implemented to fully 
account for any impacts to scour in the event that the footings become exposed. Piers 
I , 4 , and 5 consist of pier bents on pile supported footers. The majority of the time, only 
the pier bents will are exposed to flow. The pier bents of Piers 2 and 3 sit on plinths 
atop pile supported footers. For these piers, the plinths are exposed to most of the 
flow. During the 1 ~O-year and 500-year tidal storm surge events, scour depths go 
below the top of the footers at Piers 2 and 3. 


Temporarv Construction Conditions 


During construction, sheet piling enclosures and cofferdams will be placed in stages 
around the existing and replacement piers. When construction is complete, the sheet 
piling around the replacement piers will be cut to the elevations of the tops of the 
footings. Scour was evaluated at the Existing Piers and the Replacement Piers for two 
"during construction" scenarios. The 25-year combined riverine and tidal discharge 
events were used to evaluate the scour during construction. 
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The cofferdams placed during construction will extend to the elevation of the 25-year 
tidal event, and will obstruct the flow completely. The sheet piling enclosure placed for 
demolition will extend to 300 mm above the high tide elevation of t .56m. During Stage 
2 construction, traffic will be maintained on the northern portion of the existing piers 
while sheet piling enclosures are in place around the southern portion of the existing 
piers. This creates a greater scour potential at the existing piers than under pre
construction conditions. 


Pier Scour Results 


Pier scour was computed for the tOO-year and SOO-year tidal and riverine events, and 
for the 25-year riverine and tidal events for temporary conditions. Scour computations 
are included in Appendix B. Computations were prepared using a spreadsheet. The 
spreadsheet was validated using the example computations provided in HEC-18. 
Hydraulic variables are taken from the FESMWS-2DH output. A macro was run to 
evaluate the scour for each time step of the model simulations. Hydraulic variables 
shown in the computations reflect the set of hydraulic variables from the time step that 
produced the maximum scour at each pier. 


Review of scour analysis results shows that the maximum scour under tidal conditions 
occurs about two to three hours after the peak storm surge. Reviewing the hydraulic 
results shows that as the peak stage is reached during the storm surge, water velocities 
slow and become still before flow reverses and start flowing out. The stage in New 
Haven Harbor falls very quickly after the peak surge. Water levels remain high in the 
West River after the peak stage in New Haven Harbor because the Kimberly Avenue 
Bridge restricts the amount of flow leaving the West River. Flow starts to accelerate as 
the difference in stages between New Haven Harbor and the West River increases. 
Maximum flow velocities are produced about two hours after flow reversal. The 
maximum depth of pier scour occurs at about the same time that maximum flow 
velocities occur. Scour potential is high during a tidal storm surge because the flow is 
emptying off the floodplains and the direction of flow is not aligned with the bridge 
piers. 


At some piers, scour potential is highest under riverine flooding conditions. This is the 
case for EXisting Piers 4 and 5 for Stage 2 construction, and for Replacement Piers 2 
and 3 for Stage 2 and Stage 3 construction. 


TOTAL SCOUR 


Total scour is the sum of long-term scour, contraction scour, pressure scour, and local 
scour. The total scour is subtracted from the ground elevation to determine the 
elevation of maximum scour. Ground elevations are the average ground elevation from 
the survey conducted in the spring of 2001. The depth of scour does not reach to 
bedrock at any of the piers or abutments. Summary pier scour results are reported in 
Tables 9 and 10. 


The results listed in Tables 9 and 10 indicate that scour will reach elevations below the 
base elevation of footing and expose limited amounts of the piles at Replacement Pier 2 


Over a Century of 
Engineering Excellence 


28 







for the 1 OO-year and 500-year tidal storm surge events. The piles at Replacement Pier 3 
are also at risk for exposure during Construction Stage 3. This estimate does not take 
into account the effects of the cofferdams that will remain in place after construction. 
The piles of Replacement Piers 1 to 4 will be surrounded by sheet piling, and will not 
technically be exposed when scour depths go below the elevation of the base of the 
footings. The actual scour may therefore be less than estimated by HEC-18 
procedures, but the reduction is not quantifiable with the available evaluation methods. 


Scour potential at the existing piers during construction is significant, with up to 9.3 
meters of scour estimated at Existing Pier 5 during Stage 2. This estimate does not take 
into account the effect of the cofferdam originally used in construction. The existing 
piers need to be monitored carefully during construction, particularly during and after 
any storm events. The implementation of a scour monitoring plan should be 
considered. 
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TABLE 9: TOTAL SCOUR RESULTS FOR EXISTING CONDITIONS 
Contraction 


Ground Scour 
Pier Elevation Tidal Riverine 


m m m 


2 1.34 0.00 0.00 


3 0.27 0.48 0.00 


4 -2.10 0.48 0.19 


5 -1.45 0.48 0.19 


6 0.07 0.48 0.00 


7 1.18 0.48 0.00 


8 1.99 0.48 0.00 


9 2.84 0.48 0.00 


10 3.06 0.00 0.00 


2 1.34 0.00 0.00 


3 0.27 0.54 0.19 


4 -2 .10 0.54 0.19 


5 -1.45 0.54 0.19 


6 0.07 0.54 0.00 


7 1.18 0.54 0.00 


8 1.99 0.54 0.00 


9 2.84 0.54 0.00 


10 3.06 0.54 0.00 
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Pier Total 
Scour Scour 


Tidal Riverine Tidal** Riverine 


m m m m 


100-Year Return Period 


2.07 0.00 2-07 0.00 


309 2.18 3_57 2.18 


1.83 2.09 2_31 2.28 


3.43 4.06 3.91 4.25 


1.87 1.55 2.36 1.55 


2.61 1.30 3.09 1.30 


1.74 0.00 2.22 0.00 


1.45 0.00 1.93 0.00 


0.71 0.00 0.71 0.00 


500-Year Return Period 


2.32 0.00 2.32 0.00 


3.33 2.32 3.87 2.51 


1.89 2.26 2.43 2.45 


3.42 4.41 3.96 4.60 


2.22 1.59 2.76 1.59 


3.00 1.42 3.54 1.42 


2.07 0.00 2.61 0.00 


1.91 0.00 2.45 0.00 


1.19 0.00 1.73 0.00 


30 


Elevation Bottom 
of Scour of Piles 


Worst Exposed 
Case 


Footer 


m m (YIN) 


-0.73 -2.92 N 


-3.30 -2.92 Y 


-4.41 -5.2 N 


-5.70 -5.2 Y 


-2 .29 -2.92 N 


-1 .91 -2 .92 N 


-0.23 0.13 Y 


0.91 0.97 N 


2.35 1.05 N 


-0.98 -2 .92 N 


-3.60 -2 .92 Y 


-4.55 -5.2 N 


-6.05 -5.2 Y 


-2.69 -2.92 N 


-2.36 -2.92 N 


-0.62 0.13 Y 


0.39 0.97 N 


1.33 1.05 Y 







TABLE 9: TOTAL SCOUR RESULTS FOR EXISTING CONDITIONS, 
CONTINUED 


Contraction Pier Total Elevation 
Ground Scour Scour Scour of Scour 


Pier Elevation Worst 
Tidal Riverine Tidal Riverine Tidal** Riverine 


Case 


m m m m m m m m 


25-Year Return Period - Stage 2 Construction 


2 1.34 0.00 


3 0.27 0.79 


4 -2.10 0.79 


5 -1.45 0.79 


6 0.07 0.79 


7 1.18 0.79 


8 1.99 0.00 


9 2.84 0.00 


10 3.06 0.00 


2 1.34 0.00 


3 0.27 1.99 


4 -2.10 1.99 


5 -1.45 1.99 


6 0.07 1.99 


7 1.18 1.99 


8 1.99 0.00 


9 2.84 0.00 


10 3.06 0.00 
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0.00 3.79 0.00 3.79 0.00 -2.45 


0.00 5.84 4.93 6.63 4.93 -6.36 


1.00 6.87 7.00 7.66 8.00 -10.10 


1.00 7.67 6.31 8.66 9.31 -10.76 


1.00 4.62 3.78 5.41 4.77 -5.34 


1.00 4.40 1.95 5.19 2.94 -4.01 


1.00 1.46 0.00 1.46 1.00 0.53 


1.00 0.49 0.00 0.49 1.00 1.84 


1.00 0.00 0.00 0.00 1.00 2.06 


25-Year Return Period - Stage 3 Construction 


0.00 3.47 0.00 3.47 0.00 -2.13 


0.00 5.08 3.79 7.07 3.79 -6.80 


0.77 6.79 6.75 8.78 7.52 -10.88 


0.77 7.46 7.62 9.45 8.39 -10.90 


0.77 4.31 2.87 6.30 3.64 -6.23 


0.77 4.07 1.80 6.05 2.57 -4.87 


0.77 1.06 0.00 1.06 0.77 0.93 


0.77 0.34 0.00 0.34 0.77 2.07 


0.77 0.00 0.00 0.00 0.77 2.29 
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Bottom 
of 


Piles 
Exposed 


Footer 


m (YIN) 


-2.92 N 


-2.92 Y 


-5.2 Y 


-5.2 Y 


-2.92 Y 


-2.92 Y 


0.13 N 


0.97 N 


1.05 N 


-2 .92 N 


-2.92 Y 


-5.2 Y 


-5.2 Y 


-2.92 Y 


-2.92 Y 


0.13 N 


0.97 N 


1.05 N 







TABLE 10: TOTAL SCOUR RESULTS FOR PROPOSED CONDITIONS 
Contraction Pier Total Elevation 


Bottom 
Ground Scour Scour Scour of Scour Pjles 


Pier Elevation Worst 
of 


Exposed 
Tidal Riverine Tidal Riverine Tidal** Riverine Case 


Footer 


m m m m m m m m m (YIN) 


100-Year Return Period 


1 2.69 0.28 0.00 0.57 0.00 0.85 0.00 1.84 -1.1 N 


2 -0.12 0.28 0.07 5.86 3.46 6.14 3.53 -6.26 -4 .1 Y 


3 -0.55 0.28 0.07 2.33 1.29 2.61 1.36 -3.16 -4.1 N 


4 1.79 0.28 0.00 1.44 0.00 1.72 0.00 0.07 -1 .1 N 


5 2.77 0.00 0.00 0.20 0.00 0.20 0.00 2.57 0.4 N 


500-Year Return Period 


1 2.69 0.60 0.00 0.81 0.00 1.42 0.00 1.27 -1 .1 N 


2 -0.12 0.60 0.07 6.52 4.19 7.12 4.27 -7 .24 -4.1 Y 


3 -0.55 0.60 0.07 2.44 1.42 3.05 1.49 -3.60 -4 .1 N 


4 1.79 0.60 0.00 1.82 0.00 2.42 0.00 -0.63 -1.1 N 


5 2.77 0.60 0.00 0.31 0.00 0.91 0.00 1.86 0.4 N 


25-Year Return Period - Stage 2 Construction 


1 2.69 0.00 0.00 0.70 0.00 0.70 0.00 1.99 -1 .1 N 


2 -0.12 0.79 1.00 2.12 3.05 2.91 4.04 -4.16 -4.1 N 


3 -0.55 0.79 1.00 1.90 2.53 2.69 3.53 -4.08 -4.1 N 


4 1.79 0.00 0.00 1.42 0.00 1.42 0.00 0.37 -1 .1 N 


5 2.77 0.00 0.00 0.09 0.00 0.09 0.00 1.77 0.4 N 


25-Year Return Period - Stage 3 Construction 


1 2.69 0.00 0.00 0.80 0.00 0.80 0.00 1.89 -1.1 N 


2 -0.12 1.99 0.77 2.61 6.51 4.60 7.28 -7.40 -4.1 Y 


3 -0.55 1.99 0.77 2.56 3.85 4.55 4.62 -5.17 -4.1 Y 


4 1.79 0.00 0.00 1.45 0.00 1.45 0.00 0.34 -1.1 N 


5 2.77 0.00 0.00 0.06 0.00 0.06 0.00 2.00 0.4 N 
.. 


**Note: Peak !idal scour conditions all occur dunng the ebb surge or ebb tide with 
currents flowing downstream. 
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=& & PARSONS BRINCKERHOFF Page 1 of 161 18735SPD .:::::::1'==-= -.. -
- COMPUTATION SHEET Made by J. Sampson 
100 -----_._--YEARJl ~ 


Date 25-Jun-Ol --_ .. __ .. 
Subject '-95 over West River Checked by C. Shea ---,-._-_. __ .. _-_._-_._"-,,-- ----"-'.,- - --


.. c:;.~.~.tr_~c.ti.o.':' .. ~s:'!.~r. .. c:;'!.rl1.E'~~~.~i~.~.~ ..... __ .... _ ...... _ ................................ __ ......... _ .... _. 
FILENAME = ContractionScour.xls 


100-year Tidal Storm Surge, Existing Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LlVE-BED 


m~/s 


= MAIN CHANNEL WIDTH m 2 


= CONTRACTED SECTION WIDTH m 3 


= AVERAGE MAIN CHANNEL DEPTH m 4 


S, = ENERGY GRADELINE SLOPE m/m 5 


mm 6 


m/s 7 


NOTES: 


Date 


1 


299 


227 


2.29 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. WIDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE 0,. VALUE AND FIGURE 3 1N THE HEC·18 MANUAL. 


8. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EOUAL TO~ . 
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PARSONS BRINCKERHOFF 
COMPUTA TlON SHEET 


Page _.~_ of 161 18735SPD 


Made by J. Sampson _ ._ .. _ . __ .. _-j 


Date 25-Jun-01 _ ... _ ...•...•. _-_.-._--------_. 
Subject 1-95 over West River Checked by C. Shea 


:g£.~.~~E.!i.~~:~~Z.9~E::~~:~E~;~:;i.~~i ... :~:::::=~:~:::.~~:::.::=::::::::~::::::::::::=::~::: Date :::=: ==:=2.:~:ji~~Q:i::=::=::: 
FILENAME = ContractionScour.xls 


100-year Tidal Storm Surge, Proposed Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


, = FLOW IN MAIN CHANNEL 


= FLOW IN CONTRACTED SECTION m,j/s 


= MAIN CHANNEL WIDTH m 2 


= CONTRACTED SECTION WIDTH m 3 


= AVERAGE MAIN CHANNEL DEPTH m 4 


= ENERGY GRADELINE SLOPE m/m 5 


- BED MATERIAL mm 6 


m/s 7 


I W 2( ' 


= (02 1 OS""'(w,i Wil' 


NOTES: 


1 


1 


299 


254 


2.29 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. WIDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE 0,. VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


8. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO ~ 
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nkhar PARSONS BRINCKERHOFF Page 5 of 161 18735SPD 
== --~ COMPUTA TlON SHEET Made by J. Sampson -


.DO ._--_._-----~., 


Date 25-Jun-01 . __ ._ -_ ... _-
Subject 1-95 over West River Checked by C. Shea ---.-.- .. -.--.----,- ---... -~-.. ,.--.,-.--.----.-.-.-.-_._-_ .. _-------


_<::g.n..tr~£~.o_~_.~.~?u.!. .. g_~.'!.Ip.~!.a,t!9.,n..~ ..... _ ... __ ... , .... , __ ..... ,_ ....... , ......... ,., ....... , ... _ .... , .. ,_ .. 
FILENAME = ContractionScour.xls 


SOD-year Tidal Storm Surge, Existing Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


= FLOW IN MAIN CHANNEL 


= FLOW IN CONTRACTED SECTION mJ/s 


= MAIN CHANNEL WIDTH m 2 


= CONTRACTED SECTION WIDTH m 3 


= AVERAG E MAIN CHANNEL DEPTH m 4 


= ENERGY GRADELINE SLOPE m/m 5 


- BED MATERIAL mm 6 


m/s 7 


1 W,)K' 


= (Q,I Q,)",u'(W,1 w,t' 


NOTES: 


Date 


315 


243 


2.75 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. WIDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE 0" VALUE AND FIGURE 3 1N THE HEC-18 MANUAL. 


8. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO~ . 


Over a Century of 
Engineering Excellence 
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PARSONS BRINCKERHOFF 
COMPUTATION SHEET 


Subject 1-95 over West River 


FILENAME l:: ContractionScQur.xls 


500-year Tidal Storm Surge, Proposed Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


~ FLOW IN MAIN CHANNEL 


~ FLOW IN CONTRACTED SECTION m~/s 


~ MAIN CHANNEL WIDTH m 2 


~ CONTRACTED SECTION WIDTH m 3 


~ AVERAGE MAIN CHANNEL DEPTH m 4 


~ ENERGY GRADELINE SLOPE m/m 5 


- BED MATERIAL mm 6 


m/s 7 


IW,(' 
~ (0,1 O,),ou'(W,1 w,t' 


NOTES: 


Made by J. Sampson 


Date 25-Jun-01 ._ .. _ ---- --
Checked by _. __ .. _ f· She..~. ___ _ 
Dale 2S-Jun-01 


315 


237 


2.75 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. WIDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE 0,. VALUE AND FIGURE 3 1N THE HEC-1S MANUAl. 


S. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO~ . 


Over a Century of 
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Subject 


PARSONS BRINCKERHOFF 
COMPUTA T/ON SHEET 


1-95 over West River ._-----_ .. _-_._-_._ .... _---_._ ... _._-_._._---
.(;ontr:.~~~i.?'.' .. ~~9_uLCo".'P.~!~~9.~_~. __ ._ ... _ ........................... _ ..... _._ .. _._ ... _ ....... _ 
FILENAME = ContractionScour.xrs 


25-year Tidal Storm Surge, Stage 1/ Construction 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


m<:l/s 


= MAIN CHANNEL WIDTH m 2 


= CONTRACTED SECTION WIDTH m 3 


= AVERAGE MAIN CHANNEL DEPTH m 4 


S, = ENERGY GRADELINE SLOPE m/m 5 


0 50 - BED MATERIAL mm 6 


- FALL VELOCITY 0 50 BED MATERIAL mls 7 


I W,l"' 
= (021 O,)",u'(W, 1 W2t' 


NOTES: 


Page_7_ of.~~.1 18735SPD 


Made by J . Sampson 


Date 21-Aug-03 


Checked by ___ -'S. Brennan .... _ .. . 


Date _ ............. _?~:~u..\).:.o..~ .... _ ..... . 


1 


218 


110 


1.30 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EQUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. WIDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE D" VALUE AND FIGURE 31N THE HEC-1S MANUAL. 


S. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO ~ 
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ft~ PARSONS BRINCKERHOFF Page 8 of ~~ I 18735SPD .-
- COMPUTA TION SHEET Made by J. Sampson 


100 .. -YEARS ",_ 


Date 21-Aug-03 _ .. _-
Subject 1-95 over West River Checked by K. Brennan -.-,---.... ~ .......... --.-..... --.-.----.... --.--,-....... ----- .--.----.----........ ". "~ ... -.---


.. c::~.~tr~~ti9_n_?.Ec:l.u!..~c:l.~..P.~!~.!i.~D.S. ................ _. __ .. _ ............................... _ ... __ ...... _. 
FILENAME = ContractionScDur.xls 


25-year Tidal Storm Surge, Stage III Construction 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


INMAIN 


= FLOW IN CONTRACTED SECTION m~/s 


= MAIN CHANNEL W IDTH m 2 


= CONTRACTED SECTION WIDTH m 3 


= AVERAG E MAIN CHANNEL DEPTH m 4 


= ENERGY GRADELINE SLOPE m/m 5 


- BED MATERIAL mm 6 


m/s 7 


IW,(' 
= (a,1 a,)'''''(W,i W,)"' 


NOTES: 


Date 


191 


80 


2.43 


0.0001 


0.016 


0.001 


1. TIDAL FLOW UPSTREAM EOUIVALENT TO FLOW IN CONTRACTED SECTION 


2. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


3. W IDTH AT CONTRACTED CHANNEL 


4. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


5. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


6. OBTAIN FROM BORING OR GIVEN DATA. 


7. USING THE D" VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


8. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO~ . 


Over a Century of 
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PARSONS BRINCKERHOFF 
COMPUTATION SHEET 


Subject 1-95 over West River 


Page Y .. of 161 18735SPD 


Made by J. Sam pson - -_ ..... _--
Date 25-J un-Ol 
Checked by -·C~-S·hea···--


.. S:.~.t:.~.£t!.o.,!§..~OU:'..s:~.u.!a..!!?_~.~ .. __ ........... _ ...... __ ............... . _ . .....•. _....... Dale 25·Jun·01 
FILENAME = ContractionScour.xls 


100-year Riverine Flood, Existing Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LlVE·BED 


1 = FLOW IN MAIN CHANNEL 


0, = FLOW IN CONTRACTED SECTION 


= MAIN CHANNEL W IDTH 


= CONTRACTED SECTION WIDTH 


= AVERAGE MAIN CHANNEL DEPTH 


= ENERGY GRADELINE SLOPE 


D50 - BED MATERIAL 


- FALL VELOCITY Dso BED MATERIAL 


(0,1 


= SHEAR VELOCITY = [9.81 (y,}(S,)]o.s 


(W,! W,)"' 


= (0,1 O,)'''''(W,I w,t' 


NOTES: 


m"/s 


m 


m 


m 


mlm 


mm 


m/s 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4. WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


2 136 


3 154 


4 132 


5 1.70 


6 0. 0001 


7 0.01 6 


8 0.001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


8. USING THE 0., VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


9. ASSUMES UNCONTRACTED DEPTH AT BRI DGE IS EQUAL TO~ . 


Over a Century of 
Engineering Excellence 
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PARSONS BRINCKERHOFF 
COMPUTATION SHEET 


Subject 1-95 over West River 


Page ~2 .. of 161 18735SPD 


Made by J. Sampson - _ ... _ --
Dale 25-Jun-01 


Checked by ::::-~-_.-_9-.. :_~:.,.h_-e..-~.-... ,.-... -.... -i .. 


S::gD.tca.~ti.o..n __ s..,-!?u.r. .. gg.~p_u.!~~io.l].s. .......... _ .... _............... ...... .... _ .......... _._ ..... _. D a Ie 25·Jun-01 
FILENAME = ContractionScour. xls 


1OO-year Riverine Flood, Proposed Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


= FLOW IN MAIN CHANNEL 


= FLOW IN CONTRACTED SECTION m"",s 
= MAIN CHANNEL WIDTH m 


= CONTRACTED SECTION WIDTH m 


= AVERAGE MAIN CHANNEL DEPTH m 


= ENERGY GRADELINE SLOPE m/m 


- BED MATERIAL mm 


m/s 


1 W,),' 
= (0,1 O1l'''''(W,1 W,)" 


NOTES: 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4, WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


136 


2 136 


3 154 


4 145 


5 170 


6 0,0001 


7 0,016 


8 0,001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


8. USING THE D5c VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


9. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EOUAL TO~ . 


Over a Century of 
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PARSONS BRINCKERHOFF 
COMPUTATION SHEET 


Subject 1-95 over West River 


FILENAME = ContractionScour.xls 


5DD-year Riverine Flood, Existing Conditions 
CONTRACTION SCOUR COMPUTATIONS 


L1VE-BEC 


= FLOW IN MAIN CHANNEL 


= FLOW IN CONTRACTED SECTION m~/s 


= MAIN CHANNEL WIDTH m 
= CONTRACTED SECTION WIDTH m 


y, = AVERAGE MAIN CHANNEL DEPTH m 
= ENERGY GRADELINE SLOPE m/m 


- BED MATERIAL mm 
m/s 


= SHEAR VELOCITY = [9.81 (y,)(S,)]"5 


I W,)K1 


= (0 , 1 O,)'''''(W,I W,)"' 


NOTES: 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4. WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


Made by J. Sampson -_._-------
Date 25-Ju_n-0_1 _ _ _ 


Checked by -.... - .-... -:: . .<:::-.:..-~;::.~EO.'! ... _ .. _ ... 
25-Jun-01 


2 178 


3 154 


4 132 


5 1.70 


6 0.0001 


7 0.016 


s 0.001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


S. USING THE 0" VALUE AND FIGURE 3 IN THE HEC-1S MANUAl. 


9. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO ~ 


OVer a Century of 
Engineering Excellence 
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ftft PARSONS BRINCKERHOFF 
COMPUTA T/ON SHEET -


loa 
Y£AR.i'@; 


Subject 1-95 over West River 
--""" .. --------~-.-.--.-.---------.--....•. ----.-.----... __ ._-
_~~.n..tr.~.~!!.?0 .. ~.~9~!._I:_~.'2!.E!!.~?!!'?..n..s_. __ . __ ....... _ .. _. __ ._ .... _ .. ___ ..... _ ............... 
FILENAME:: ContractionScour.xls 


500-year Riverine Flood, Proposed Conditions 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


mJ/s 


= MAIN CHANNEL WIDTH m 


= CONTRACTED SECTION WIDTH m 


= AVERAGE MAIN CHANNEL DEPTH m 


S, = ENERGY GRADELINE SLOPE m/m 


0 50 - BED MATERIAL mm 
- FALL VELOCITY 0 50 BED MATERIAL m/s 


I W,)"' 
= (0, 1 O,)'·"'(W, I W,)"' 


NOTES: 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4. WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


2 


3 


4 


5 


6 


7 


8 


Page ~~_ of _~~.I 18735SPD 


Made by J. Sampson ._.-
Date 25-Jun-Ol 


Checked by C Shea ---_._-----_ ..... 
Date 25-Jun-Ol -_ ... ....... - ..... _----.---_._._ .. " .... ". 


178 


154 


145 


1.70 


0.0001 


0.016 


0.001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


8. USING THE D" VALUE AND FIGURE 31N THE HEC-18 MANUAL. 


9. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO ~ 


Over a Century of 
Engineering Excellence 
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Subject 


PARSONS BRINCKERHOFF 
COMPUTATION SHEET 


1-95 over West River -- _._._--_._- --_. __ ._-- --_ .. _ .. _-
.~.~.~.tr~~!i.~.~ .. ~.~9.~! .. ~_o.'!!.p.~!§.t!9~.S. ...... ........ _ ... __ .......... ___ .. ..... .. _ ........ .. 
FILENAME = ContractionScour.xls 


25-year Riverine Flood, Stage 1/ Construction 
CONTRACTION SCOUR COMPUTATIONS 


LIVE·BED 


= FLOW IN CONTRACTED SECTION mJ/s 


= MAIN CHANNEL WIDTH m 


= CONTRACTED SECTION WIDTH m 


= AVERAGE MAIN CHANNEL DEPTH m 


= ENERGY GRADELINE SLOPE m/m 


0 50 - BED MATERIAL mm 
- FALL VELOCITY 0 " BED MATERIAL m/s 


I W,)K1 


= (0 , 1 O,)''''''(W , I w,)"' 


NOTES: 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4. WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


2 


3 


4 


5 


6 


7 


8 


Page .. 1~. of.~~ 1 18735SPD 


Made by J . Sampson 


Date 21-Aug-03 


Checked by _.__ K. Brenna:~ 


Date ............. :2.?:.!I.~_9~Q.~ .... _ .... _ 


97 


69 


45 


2.90 


0.0001 


0.016 


0.001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


8. USING THE D" VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


9. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO~ . 


Over a Century of 
Engineering Excellence 


46 







RaG PARSONS BRINCKERHOFF 
COMPUTATION SHEET -


loa 
l"EARS~, 


Subject 1-95 over West River 
,--~--... ,-........ ,.-.------.-.---....... - .. ~--.--.. -._-------,._-_ ....... _."-,.-,-----_. 


g_oD!r.~~!!.O'!.1_~.~?_u.r:..g.o..~pu_\~.t!.o.~ ....... _._ .. __ . _ .. _ .. __ ....... __ .. _ .. __ ... _ .... _ 
FILENAME = ContractionScDur.xls 


25-year Riverine Flood, Stage III Construction 
CONTRACTION SCOUR COMPUTATIONS 


LIVE-BED 


= FLOW IN MAIN CHANNEL 


= FLOW IN CONTRACTED SECTION m.j/s 


= MAIN CHANNEL WIDTH m 


= CONTRACTED SECTION WIDTH m 


= AVERAGE MAIN CHANNEL DEPTH m 


, = ENERGY GRADELINE SLOPE m/m 


- BED MATERIAL mm 


m/s 


I W,)" 
= (Q,I Q,)'''''(W, I W,t' 


NOTES: 


1. FLOW IN UPSTREAM CHANNEL TRANSPORTING SEDIMENT 


2. FLOW IN CONTRACTED CHANNEL (AT BRIDGE) 


3. WIDTH OF CHANNEL TRANSPORTING SEDIMENT 


4. WIDTH AT CONTRACTED CHANNEL 


5. DEPTH OF FLOW IN CHANNEL TRANSPORTING SEDIMENT 


2 


3 


4 


5 


6 


7 


8 


Page 16 of 161 18735SPD 
- " ... 


Made by J. Sampson _ .. 
Date 21-Aug-03 _. __ ._ ._--
Checked by K. Brennan --,----_._--_ .. _-_ ... -_ .... 
Date .. _ .... _ .... ?~:"'.U..9.:g.~ .......... _. 


97 


69 


45 


2.24 


0.0001 


0.016 


0.001 


6. SLOPE BETWEEN CHANNEL CARRYING SEDIMENT AND CONTRACTED SECTION 


7. OBTAIN FROM BORING OR GIVEN DATA. 


8. USING THE 0" VALUE AND FIGURE 3 IN THE HEC-18 MANUAL. 


9. ASSUMES UNCONTRACTED DEPTH AT BRIDGE IS EQUAL TO~ . 


Over a Century of 
Eng;neering Excellence 
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Office of the 
Commissioner 


STATE OF CONNECTICUT 
DEPARTMENT OF TRANSPORTATION 


2800 BERLIN TURNPIKE, P.O. BOX 317546 


NEWINGTON, CONNECTICUT 06131·7546 


An Equal Opportunity Employer 


I, Joseph F. Marie, Commissioner of Transportation of the State of Connecticut, hereby declare 
under the authority vested in me, pursuant to Section 13b-26 (f) of the Connecticut General Statutes, 
that an emergency situation exists relative to the physical condition of the 1-95 bridge over the West 
River (Bridge No. 00163A) in New HavenjWest Haven (West River Bridge). 


Based on a recent inspection of the bridge that included ground penetrating radar of the deck, 
areas of concrete bridge deck, deck joints and steel members, all are significantly deteriorated and the 
necessary repairs are beyond the' capacity of the Department's maintenance forces. 


Therefore, I intend to employ, in any manner, such assistance as may be required to repair this 
structure in order to provide safe conditions and correct the emergency I have so declared. 


Datect this / Lj..ff. day of January 2009, at Newington, Connecticut. 


State of Connecticut 
ss: Newington 


Cou nty of Hartford 


lLJ + .. - . 
On this, the -i.2- day of January 2009, before me, Lisa S. King, the underSigned, personally appeared, 
Joseph F. Marie, Commissioner of Transportation of the State of Connecticut, known to me to be the 
person described in the foregoing instrument, and acknowledged that he executed the same in capacity 
therein and for the purpose therein contained. . 


2-~ 
lisa S. King 
Notary Public 


LISA S. KING 
Notary Public 
Connecticut 


Mv CommiSSion Expires June 30, 2011 







Emergency Declaration 
Bridge No. 00163A 
1-95 over the West River (West River Bridge) 
New Haven/West Haven, Connecticut 


bee: Comr. Marie - Dep. Comr. Boice - Dep. Comr. Martin - Dep. Comr. parker/ 
Denise ~evlch - Judd B. Everhart 1 Michael fl. Lonergan - Richard T. Jankovich 


,. Charles A. Drda - Richard C. Van Allen 
;)-- James H. Norman - Acting Engineering Administrator 


James H. Norman -TImothy Wilson 
Lewis S. Cannon - Mark D. Rolfe 
Edgar T. Hurle - Cynthia s. Holden 
John F. Carey 


. ;0 Joseph J. Obara 
Raymond G. Godcher 


~~ Robert P. Zaffetti - Joseph C. Kozlowskl- G. Stephen Keedy 
Thomas A, Harley - Julie F. Georges 







PROJECT NO. 92-636 (92-522) 
1-95 o/WEST RIVER 


EMERGENCY BRIDGE REPAIRS 
NEW HAVENIWEST HAVEN 


DESIGN STATEMENT 


Due to the deteriorating condition of the existing West River Bridge, the Department has decided 
to perform emergency bridge repairs on the existing West River Bridge (Bridge No. 00163A). The 
rehabilitation scope is meant to extend the service life of the existing bridge by approximately five (5) 
years to allow for safe use until the proposed West River Replacement project is constructed. The scope 
of the existing bridge repairs is as follows: 


Concrete Deck Repairs 


Select areas of the concrete deck are in poor condition and will require partial and full depth 
patching. Longitudinal deck joint adjacent to the median will be sealed. 


Deck Joint Modifications 


All existing finger jOints will be modified to accept a new asphaltic plug expansion joint 
system. 


Bridge Deck Scupper and Weephole Repairs 


The existing bridge deck scuppers and deck weephole are in poor condition and in many 
instances are not functioning. The existing scuppers and weepholes will need to be cleaned 
and/or repaired such that they are fully functioning following rehabilitation. 


Concrete Haunch Removal 


Existing concrete haunches along the steel stringers will be removed at the locations over 
Kimberly Avenue, the compost road and the navigation channel. Details for removal of 
portion of the existing concrete haunch as outlined in the latest bridge manual will be 
incorporated as appropriate. 


Mill and Overlay 


The existing bridge overlay will be milled in its entirety to expose the existing concrete deck. 
Following all deck repairs. membrane waterproofing will be placed along the gutter lines of the 
bridge only. Following the membrane placement, a new 2 yo' bituminous overlay will be 
placed. 


Structural Steel Repairs 


Numerous steel deficiencies exist. Repairs will consist of miscellaneous girder strengthening 
and localized painting. 


Substructure Repairs 


No substructure repairs are included. 


1-95 traffic will be maintained at all times as outlined in the limitations of operations with lanes closures as 
allowed in the speCifications. 1-95 ramp detours will be required during certain operations. Small barges 
and flexi floats will be utilized to access areas under the bridge for deck patching and steel repairs over 
water. 







Rte. 95 over West River 
city of New Haven 
Br. No. 163A 


A scour evaluation is required in accordance with FHWA 
guidelines (deck or superstructure replacement defined as 
"major bridge work"). This analysis should follow the 
guidelines presented in HEC-18, section 4.6, "Scour Analysis 
for Tidal Areas." Levels 1 & 2 analyses appear to be 
appropriate. 


Limit scour evaluation to Br. No. 163A ..• (Kimberly Ave. loop 
ramp has already been rehabilitated under a separate 
contract) . 


If no scour evaluation was conducted for Kimberly Ave., check 
Bridge Safety & Evaluation inspection files to determine if 
piers for this structure have experienced scour in the past. 
If so, riprap countermeasures could be installed in concert 
with work on 1-95 structure. 
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BRIDGE AND CHANNEL ASSESSMENT REPORT 


Bridge #: 00163A 


Feature Carried: Interstate 95 


Feature Crossed: West River 


Town: New Haven 


On System 


Prepared by U.S. Geological Survey for cr D.O.T. 


August, 1995 


Lisr Ie.; bo>, cI}<.


? t.o 


\ 
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BRIDGE AND CHANNEL ASSESSMENT INDEX 


BRIDGE #: 01 (1J] A STREAM: lAiea River 


TOWN: NRMJ POI/O'\ ROADWAY:---a.T_-_C!....."o'--, ______ _ 


INDEXED BY:_."..Q-".T--'-'b<---___ _ DATE.o __ U+'/..JL'I--:-+-I..JCi h<-, ________ _ 
'_I) r '1 
I I 


"J,() I. Observed Scour Index:_--,-" ':l..../_c--__ _ 


II. Potential Scour Index: __ S"--O ___ _ 


TOTAL INDEX: __ 'D",-"O ___ (Sum of I. and II., max = 1 00, min = 0) 







- -
BRIDGE AND CHANNEL ASSESSMENT INDEX 


I. OBSERVED SCOUR INDEX 


BRIDGE #: .- )/ (o"A INDEXED BY: OJ (2 
Variables, diagnostic characteristics, and assigned values for the calculation of observed scour index: 
(Index equals sum of assigned values) 


INDEX VALUE 


Road Approach Impact ( worst case) 


Q 
2 
1 
o 


Scour Within One Bridge Length (worst case) 


Pier Exposure (worst case) 


GJ 
4 
3 
2 
1 
o 


Abutment Exposure (worst case) 


4 
3 
2 
1 
o 


Rip-Rap Condition (worst case) 


I 
o 


FIELD OBSERVATION 


none 
slight 
moderate 
severe 


None 
Point bar or cut bank 


Scour hole 


no pier or scour 
no exposure 
footing exposed 
piling exposed 
undermining 
settlement 
failed 


no scour 
no exposure 
footing exposed 
piling exposed 
undermining 
selllement 
failed 


good 
weathered 
no rip-rap 
slumped 


OBSERVED SCOUR INDEX: __ '/,-,'c..:.) __ (sum of above values, max = 30. min = 0) 







_J 
BRIDGE AND CHANNEL ASSESSMENT INDEX 


/I I I 7 BRIDGE #: ,) .;' ,,)1 


II, POTENTIAL SCOUR INDEX 


INDEXED BY: 0 -; S 
Variables, diagnostic characteristics, and assigned values for the calculation of potential scour index: 
(Index equals sum of assigned values) 


INPEXVALUE FIELD OBSERVATION 


Waterway Adequacy 


3 


2 


I 
o 


I OO-year flood depth < low chord 
and roadway 


100-year depth> roadway and 
I OO-year depth < low chord 


I OO-year depth> roadway and/or 
low chord 


2-year depth < deck and roadway 
2-year depth> deck and roadway 


Meander Impact (feet from bridge) 


@ 
I 
o 


>100 or none 
51-100 
26-50 
0-25 


INDEX VALUE FIELD OBSERVATION 


cr 
o 


6 
5 
4 
3 
2 


cb 


Debris Potential 


Trapping Potential 


low 
medium 
high 


low 
medium 
high 


Bed Material Under the Bridge 
bedrock 
manmade 
boulder 
cobble 
gravel 
silt/clay 
sand Percent of Channel Constriction 


USBW - (UBW - pwl x 100 
USBW 


~ 
dJOO-(I[61,-s!yk/' ''= ..:...0 


Rip Rap Protection 


0%-5% 
6%-25% 
26%-50% 
51%-75% 
76%-100% 


/000 3 substructure elements 
cotupletely protected 


substructure elements 
partially protected 


2 
I 
o 


Bank Erosion for Worst Bank 


C¥ 
I 
o 


none 
light fluvial erosion 
heavy fluvial erosion 
mass wasting 


Foundation Type (worst case) 


30 
30 


~ 
~fo 


5 
o 


~ 
o 


culvert 
set in rock 
EB pile 
friction pile 
pile bent 
spread footing 
unknown 


Angle of Attack (degrees) 


0-27 
28-62 
63-87 
>88 


POTENTIAL SCOUR INDEX: 50 


Q 
1 
o 


minor areas of riprap protection 
no riprap 


Approach Angle (worst case) 


GJ 
2 
o 


0-42 
43-62 
63-90 


Abutment Toe Location (worst case) 


{f 
o 


2 
I 
I 
o 


set back 
at bank 
in channel 


Stage of Channel Evolution 


undisturbed by structure 
stable 
constructed 
aggredation 
venically unstable 
laterally unstable 
Yen. and lat. unstable 


(sum of above values, max=70, min=O) 







O~I..OFF SYSTEMS: __ O_N-,--_ - ' 


CT-07/94 


-
BRIDGE AND CHANNEL ASSESSMENT FORM 


In the Vehicle (from DOT) 


Bridge#: D/63~ Inspectors: .::rR/I /K"-P Date~ {,/2 )7:- Time: 0715 (EST) 


Map File #: 32.0-8S Project#: 3U,{-OI sourcel!1/E?'='~' e~ .. " l!J 
Roadway: _2:_ - 75 Town:efA~ Hn,/f"AJ 


Stream: [r/"5t r:~J;' MajorRiverBasin:5~u+/ Cr~"r~1 G'A~-
Quad: d",' I-/q ire County: I1Iew /I", v{,,J Lat: ,11 p /7 0 ' Long: 72 <' s'(s 
Drainage Area: Z;;7 q sq. mi. 2-yr flood depth: -I. 9 (ft) lOO-yr flood depth ;0,2 (ft) 


Bridge Length: //1-.:3 (ft) Span Length: ! 0 '7 (ft) 


ADT 111/00 ADTDate: 1791 


Source of Foundation Infonnation: __ ::c( ":.::"-'",·:.:;,N""L;:.::"",,/:,::' -,-v",','-"""""I ""pI ... ' --,_.:.:;' qL''''''''-'-~-47wl/''''''7' ,-,I",c;",c:",. ________ _ 
v } I 


rFTIDAL: Time: High Tide (Y: ':c. 
Elev: High Tide Co. I 


(for day of inspection) 


Low Tide I soq (EST) Direction of F1ow:--C;C:....·..;:'-=:::....._(US,DS) 


Low Tide-"O..:... 7!.-_(ft abovelhelow mean sea level) 


From the Bridge Deck 


Structure Type_~ . ..(l=simple span 2=multiple span 3=simple arch 4=multiple arch 5=steel culvert 6=concrete culvert) 
Measured Bridge Length: /175 (ft) Maximum Span Length: 10 '1 (ft) 


Total Span Length: 1/6 S (ft) Wadeable: 1\1 (N,Y) 


# of Overflow Bridges: Left 0 Right 0 
Surface Cover: USL: "7 USR: "7 DSL: '7, I DSR: ? I Overall:"/ 


(l~50%Paved, 2=10-50% Paved, 3=Row Crop, 4=Pasture, 5=Brush. 6=Forest, 7=Wetland) 


Road Grade 
LEFT ROAD US 
APPROACH DS 


RIGHT ROAD US 
APPROACH OS 


-lower 
o even 


+ higher 


MEANDER IMPACTS 
a. Assume bankfull conditions. 


Threat? 
() 


0 


c? 
0 


O=no 
l=meander 


impact 
2=road wash 
3=other 


Extent 
t/ 
o 


o 
o 


O=none 
l=slight 


2=moderate 
3=severe 


b. Describe upstream to downstream. 


Impact point ~ ~ (LB,RB) 


Impact points I( S (US,AB,DS) 
Distance (p~ f) , 


Meander I Comments: 


A,fs w~/ .. tll/s ~ tt.rt ... f 
I 


Impact point (LB,RB) 


Impact points (US,AB,DS) 
Distance_-==:........ __ 
Meander 2 Comments: 


Comments 
cur!,,'::J qNd. c.1chbq,,-,;.<,S j'''C(.ft 


j", d. c cJe.ch j, jJ.. '" b. ,ne Notr 


" 


-i/,e frde.- "" • .s cJoj 0 ui <'+ 
-!i.e h;"", (J ( lie cI,"""NC/ ""Ms<""c"'>,,,k 


Impact point (LB,RB) 


Impact points (US,AB,DS) 
Distance __ -_-__ _ 


Meander 3 Comments: 







2 
• 


- -~ 


-~ \ 
I ! 
I VI,tf." J ~ 


),L 
2 


j!. 


"L 3 
~ ( 


q~/ " ·"T .. .. 1 


__ -'-'1!/ nr() ab.\ " 


PLAN VIEW SKETCH OF SITE 
(NOT TO SCALE) 


,/ 


Bridge #: 0 f 0. 3 u... 


z ' 


~ 
.e t- ' __ ..;:;.---" 


, t- 11 
{) /,.J I. ' 


, ", 


~;", b ~(' 


~1I'1r 
. ' . , . ,,' ~~ 


!/ 
I , 


. " 


" b ' 


1 


f '/-' 


Impact Point 







3 - Bridge #: 0/63/l 


UPSTREAM CHANNEL 


a. All measurements in feet unless otherwise noted 
b. (If tidal, bank height based on high tide. If nODtidal, use 2-year flood.) 


Bank Height 
LB 5' RB~' 


Bank Angle 
LB 0$" RB S· 
(vert=90o) 


% VegCover 
LB_I_' _RB_I_ 
1=0-25% 
2=26-50% 
3=51-75% 
4=76-100% 


US bankfull width: I c?,-," US channel width: d 00 


Bed material: I( -.2.. (I =sand, 2=siltlc1ay, 3=gravel, 
US Comments: ., j I /.~ K 


uS fll'1rJK.. :;.r (J.AL-IqtJ·S /'( 
/ 


4=cobble, 


6('1f( 


Bank Material 
LB ..; ;t. RB ".z.. 
I=sand 
2=siltlc1ay 
3=gravel 
4=cobble 
5=boulder 
6=bedrock 
7=manmade 


Bank Erosion 
LB~RB--'2-
O=none 
I =mass wasting 
2=light fluvial 


erosIOn 
3=heavy fluvial 


erosion 


US thalweg depth: /7". a 
5=boulder, 6=bedrock, 7=manmade) 


1'< Dc . 


J /. (.' 'etl ,~"tfr.ft~*' 
IS "I/».(A ta -I.. -IIJI ~ /J" in 


r' -
'~7-1-' / r-"" / 


( Point Bars And Cut Banks Br;tJ.r 8/H ~ 
a. Assume bank full conditions. ,"",ub"'Ujvl f;("S +0 +A", n.t'I';'" c::.4G:k..,.le./ 


b. Describe upstream to downstream. v C 


Point bar location in channel (O%=LB loo%=RB) % to ____ % 
Midbar width: Distance to midbar: from US bridge face 
Comments: 


Cut bank location: ___ (LB, RB) Distance to midbank: ____ from US bridge face 
Comments: 


Scour present US: ;1) (N, Y) 
Distance to mid-scour: __ _ 
Comments: 


Confluences 


Enters: ;..8 (LB, RB) 
Type~(l=flowing 2=intermit) 
Distance to confluence: 500' 
Comments: 


2. J tS" i.e" 1# '" e ..... e. 


b«~11 , 111' sfrcc .... f& 


+~ t;~er 


Scour location in channel (O%=LB loo%=RB): ____ % to ____ % 
Scour width: Scour length: - Scour depth __ _ 


Enters: K8 (LB, RB) 
Type~(1=flowing 2=intermit) 
Distance to confluence: .zoc ( 
Comments: 


30" /lbS P/4dlc !'I e 
((f IL f r1 t! ",dr ( 1/tc I ur ( 


-f, 1/,( rI'{~IP 


Enters: G.i5(LB, RB) 
Type 2 (I=flowing 2=intermit) 
Distance to confluence:~ , 
Comments: 


If ,. ~t.' I"'''' i!"",c:, 


f,.eo.dl<J4l1 S' rtl'e4/'H. 
I, 


f. flo< ", V~ I'" 


Upstream Channel profile: __ I __ (l=pOOI, 2=riffle) 







Uridgefl: {)!&3/1 


Piers AIllI ColulIlns 
a. Pier - Single stHlctnre upstream to downstream 
b. Dent - Multiple pile struclure upstream 10 downslream 
c. Pile - Single column slructure making up part of a bent 
d. Referencc pier number 10 plan view sketch 


1,(1caliol1 


I'in" 
~-I- -
1.1'1' UII Ln Mel. MCM MeR RII RIU 


I ' , 
I 


2 X 
3 t< , 


L 
" LX -- --


(, X 
7 X 
R >< 
• IL -- - - -~ -- ----
If' X 
" 
12 


13 


" -~ -., 


" -- - -- - -~ -- ._- -- --«, 
17 


18 


Commenls: 


FOllnd'" 


ItFr Iyl" 


4 
1-1 
1-
4-


14 
4 
q-
q 


-_. L 
4 


y 4 


-- --~ 


l"'unknown 
2e 5pr.ead 
3::o-rile ben! 
"-fIIr rJlr. 
5-En rile 
6=~1 in rock 
1"'culvef' 


ricr 


Type 


7 
7 


Z-


2-


2-


2-


<-
z.. 


2-


Z-. 


Z 


I=mlid 
picr 
20!rnhn 
,l-I-rlll 


Under The Bridge 


Nn.~c Arrm1ch 


Malcli,l1 Shape Inclined I:emler Angle 


Z -Z 1/ 'AI -
z 2- /!/ /1...-, --


'2- '2- /V !/ 
Z. Z -V /1./ / () c 


1z .3 //,' .? , ' ·V /OV 


1z -~ /c.' ) /~ . /(/ " 


<f c> _.', /0 .-; /& /0 .: 


"I. :2 
;. . , 


/f../ I, . 


'1-z -'" lv' C' f ( I ;. .' '"" 


-r:? :3 v . " /1/ t' ' ' 


,( 2 /II N --


--~ 


I=wood 
2=conc. 
3=melnl 
""'~I(JIlC 


I=round N 
2=5Quare Y 
)=ro1nl 


d. ~ i 


I',' -


r 


N 
Y 


J~.3 ' 
- r I ,,,,,,,vc, 


ru~hed 


.-


-
Al5 


/L' 


,('L? 
/;j' 


t;' . r 
~Cr) 


J:fi 
~. 


LD 
RD 


fi 0+- 13 'Il(' 1Jfl;1I pi" '''' Ju~( 


I' 
i:':u) . .1 . 


!l'JlP/"C~/~~N5 
.5../v..(,L i=_~ bv{I--,.n 


v",-IJ I;¥ _(11 1, -lfl ~rQi,.J-> o,A))'! 
<' 
j 


Widlh Length 


3.5 /17 
"!_ u / ( 'I • 


d, 1/9 . 
5,": 85' 


,<; '1"1 ' 


" ?" 
{ 7';' 


t' ?;' 
6 71 .. 
" 


3.5 &5' 


c-J 
,?: """" 


3,r-~_ " 


Rlprll(l 


b 


6 
6 


6 
{, 


t 
6 
t 
t 
{. 


Z. 


I=Mod 
2=lnl 
l",S!nn 
"=Cone 
5=011lef 
6=None 


,; 


IIrilcM 


Column 


8 
6' 


F' 
6 
(. 


/ 
0 


{ 


( 


,. 


( 


( 


Cro~! 


Members 


0 
0 
0 
() 


() 


i') 


0 
() 


I> 


tJ 
() 


O=none 
tdaleml 
2:lIinltnl 
J=bolh 


Obmved 


Scour 


~ 
~ 


Ii> 
/!) 


t> 
l> 
() 


() 


D 


() 


0 


O:none 
I:nonp. 
2=roo!in& 
)".,,111"1 
<4:uftdennln. 
5=selllemnl 
6.,railed 


, 







-.. 
., UNDER THE BRIDGE BRIDGE #: 0/6-3' ,.£i 


Cross Section: (Upstream face of bridge) 
a. Left bank to right bank looking downstream ANGLE OF ATTACK: -1/ ' 
b. Features· LB, LABUT, LEW, pier, ptbar, etc. Bridge Deck Sloping: Yes >< No 


Comments: I ,;h .. rr I" 3 
iP'£ -r,.1 I 


RP (reference point) descrlptJon: 


-ft,f of co.verde li~ "O(. <lq Ii 
A do ~ 0 <;~ , .--.. ,} L-' :: ... 1.1 "- ,,\U, 'do " I~_" (', ( ' ' v , I 


TAPEDOWN MEASURING ROD 


RP to Low RP to Water 
RP to Bed to Water 


Station Chord Surface Streambed! Surface Bed to LC Feature 
ground (depth) 


I 0 
, 


/ (~, .,-t . 
7.0 - II ~ , " . r-' 


2 :3(;; f -- l'tr. / ' I ! £ , .f<:'"' ., . s /'ri!... 


3 [3.1 
, , - - 2/.2 ' 1 IeI' / 


4 '3Lf.5 I ~ 211.3 
, I reI' / . 


5 1 19.r1 
, I , I - 'Z '2 .. 0 leI" z. 


6 
. 


22.6 / 11-2 .> --- r ep Z. 


7 Z 7"1. 5 l - '2 '3, 3 / /ep 3 _. 
/ 8 277 . .., ~ 2-3.::- ("-€ .~ 3, 


9 361. a - 2-6.7 ' I ;et> <f-
lO 


, , I :;. 7{), ~ 2&./ re f' <{-


II 1-6&. & 
. I 


3/8 
, / le I" S -


12 '172-.0 
. .-- 3Z.o· "" F 5 


13 -1'$0 . 
, i /('h J . J 32 . 3- I I fp , 


14 1-'15 
, 


/0" .. -I,de .33.4- ' I I {f' 


15 5 0,, ' 33, I 3'3. I I I (~'V 


16 
, I 33.7' / w",kr SZ-O 


17 
, ! , , 


/ S3S 34 . 3 3'1.6 
18 SSO 34.::3' 3'1.7 I " 
19 S7tJ i 31-.;,' 34.7' (ep 6 
20 ?7b 


, 
3'1, 't' 3'1-. 8' I rep G:-


21 5"/(7 
, 


! 
, 


35.3 ! v,)q'ier 


22 605 ' 35.S 
, 


I 
23 bZO 


, 
36· I ' / 


24 b '3- '3 
, 


\'t 3b . 1-


25 ? 5(0 /.0 
, 


37,1) --J; 


Unit Measunnents = feet 


USGS. CTDOT.fonnal S 111 r? c' uh 7 "fS: 







- ' .. UNDER THE BRIDGE 


Cross Section: (Upstream face of bridge) 
a. Left bank to right bank looking downstream 
b. Features· LB, LABUT, LEW, pier, ptbar, etc. 


Comments: I .. ..! "7 " 'J. 
~ h (r. I C--- 0 --


TAPEDOWN 


RP to Low 
Station 


Chord 


I 66 c- ' 
, 


, ~ 
7,0 


2 671-
3 {, '2. 0 


4 695 
5 7/ 0 


, 


6 
, 


125 I 


7 74-0 I 
8 7"" ~ ../ -" 
9 7 10 


10 7B-T 


II 7'frJ 
12 <;;05 


13 'l>z.o 
, 


14 <035 
15 ~SO 


, 


16 g 70 
17 ~ 76' 
18 f>1() 


, 


19 70 S-
o 


20 920 ' 


21 
, 


?3 S' 


22 '150 
23 1bC 


, 


24 914,- " 
25 


, 
"lSr / . . 


Unit Measurments = feet 
USGS. CTDOT.formal 


RP to Water 
Surface 


3 1-; "7 


3 ,S. o 
, 


3 ·=:. 0 


.35. 2 


3 5. 7 
, 


35 . 8 


36, / 
, 


3{, , 2.' 


3 6 z / 
1< 0" .,j, 
lo w l,c!t 


low flJe 


I,· ~; J , 


~, l ~ 11.Je 


BRIDGE #: cJ 163 A 


ANGLE OF ATTACK: -:----:-<'f-:-"lc_/ ---:7"""-
Bridge Deck Sloping: Yes.>< No 
RP (reference point) description: 


-ft,f of C~NC'''* A f'IlJ",. II 


MEASURING ROD 


RP to Bed to Water 
Streambed! Surface Bed to LC Feature 


ground (depth) 


3 t o' / WQ4 . 
3 / . : ' 


, 
/ I , ,, 7 


-r / , / ' / i-ef' /' 


4 2 
, / 'V4.-ie r 0 


4 3 . )1, , / 
4?? j 
#.4-' / 
<1"1, 7 ' / 
<1 1. g' '\ / 


4f: 2- IeI' "-
<fl , 8 / "" 8 
3 '6,7 ' / wC\.-4e-r 


.3 7 . "l 


37. {,' 


37.2 ' I , 


3 ),0 
, / !~~ "r 


3 .£ , i ' rR f' "l 


36,7' w«Jer-


3(; ,8 1 
36 ,2-


, 
re '"-' 


"5 (., 0 lor V I ,·je 


35,8 ~"" ;I,Je 
35, 2..' ,{,,"" ltd ... 


, i (crO / :;, 3!7". ( 


.3"1. ? 
, I i'!',p / 0 







... :UNDER THE BRIDGE 


Cross Section: (Upstream face of bridge) 
a. Left bank to right bank looking downstream 
b. Features - LB, LABUT, LEW, pier, ptbar, etc. 


Comments: I 
3/1€C f :: 01 ~~ 


RP to Low 
Station 


Chord 


1 77-;- /,0 
, 


2 
I 


lellO 


3 /025 


4 /055 


5 /Il7? I 


6 /O10,~ 


7 . 
1115 \ V 


8 (/6 S ' 7,() 
, 


9 


10 


II 


12 


13 


14 


15 
c-. 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


Unit Measurments = feet 
USGS.CTDOTjormai 


TAPEDOWN 


RP to Water 
Surface 


-
-


-
-
-
~ 


-
-


BRIDGE #: () /6.3 /T 


ANGLE OF ATTACK: 1:0 c 


Bridge Deck Sloping: Yes >< No 
RP (reference point) description: 


'/vl of t:~~<fck- j'fAdwc< (/ 


MEASURING ROD 


RP to Bed to Water 
Streambed! Surface Bed to LC Feature 


ground (depth) 


53. g 
, / we{;:'~JS' 


/ CO> - -o' 


32.6 ' / 
ZI7 ' / \j 
2/ . .3 / / e;" // 


2Z,2 
I / r~,P II 


/ 


/ &7%~, 5/"1''' t'1.1-
/2,0 I r'l(vT, {'j' ~r'7;J 


/ 
/ 


II 


! 
/ 
/ 
I 
/ 
I 
I 
/ 
/ 


I 
, 







Approach Abut. 
Angle Location 
(deg.) 


-I-510' LABUT: f) 


RABUT: 
( 0 


-Y 2'10' 
+;Push RB -=in channel 
·;Push LB (); at bank 


6141<(" lAI,i/ += set back 


flJl)"f ffO(~ 


(,fAer q6"+s 


Rill RaIl 
Present Condition 


USLB t 
USRB b. 
USLWW 
USRWW b 
LAbut I I 
RAbut I l 
DSLWW 
DSRWW k 
DSLB 6 


DSRB 6 
Bed 6 


1; d,Q'=S" l;good 
(modified) 2=weathered 


2;d~" 3",iumped 
(intenned.) 


3; dsQ'=IS" 
(standard) 


4 = concrete 
S; other 


6 = absent 


UNDER THE BRIDGE (cont) 


Type of 
Abut. 


Abut 
Mat'l 


1-


~~~1 ;10::: 
(sloping) 3;Metal 


4=Stone 


I' I I 
YliC a~M15 


us 
Scour G!lide 
Condo Banks 


C 
0 () 


();None ();No 
I;No expo I;Yes 
2;Footing 
3;Piles exposed 
4;Undennining 
S;Sett1ement 
6;Failed 


US Wing Wing Wall 
Wall! IApron Found'n 
Apron Condition Type 


() 0 -"1 
7 !.. 7' 


();Absent I;Good l::unknown 
I;Present 2;Fair 2"8pread 


3=Poor 3;pile bent 
4;Failed 4;fric'n pile 


S;EB pile 
6=set in rock 
7=culvert will. 3," 


,a ,,, tl 51'ft 
Bed Material:---'/':.L,....::2=.=-__ 
I ",and 2;siltlclay 3;gravel 
<\;cobble S;boulder 6;beclrock 7;manmade 


Debris 


Accumulation: r) ();no l"Yes 


Horizontal: __ % to _-_% 
O%;LB lOO%;RB 


Vertical: ___ % to ___ % 
O%;bed lOO%;low chord 


Debris Potential:~ ();Iow 
Trapping Potential~ I;medium 


2;high 


Channel Width: ~C<J 
Bankfull Channel Width: 478 


Type of Material-=
I;brush 2;whole trees 
3=otrash <\;other 


Pressure flow depth: 3~, ? (at DS face of bridge) 
Depth at Thalweg: 15. () I 


Comments: 
;</0 scour I NO+ eVeN ot..f. ';I/e fH!rs 


Presence 
U 


O=Absent 
I;Present 


Stream Pos 


+=US face 
O=UB 
·;DS face 


Scour Holes 


Channel POS. -=-% 
~% 


LB=O% 
RB=IOO% 


Width Length Depth 







Bridge #: 0 I 63 A 


DOWNSTREAM CHANNEL 


a. All measurements in feet unless otherwise noted 
b. (If tidlli, bank height based on high tide. If nontidal, use 2-year flood.) 


Bank Height 
LB s· RB~ 


Bank Angle % VegCover 
LB_I_RB....L 
1=0-25% 
2=26-50% 
3=51-75% 
4=76-100% 


Bank Material 
LB 1,1,7 RB 7, ',2 
I=sand 
2=siltlclay 
3=gravel 
4=cobble 
5=boulder 
b=bedrock 
7=manmade 


Bank Erosion 
LB..Q...RB...Q. 
O=none 


LB 75' RB 7:; 0 


(vert=90o) 


DS bankfull width: foDC 


Bed material: ~ -z.. {I=sand, 
DS Comments: m' 


/Ilryr'tvar Or-


BI ag , .H 12. 
J 


Point Bars And Cut Banks 


DS channel width: (, C -
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EXECUTIVE SUMMARY 


Connecticut Bridge 00163A carries Interstate-95 over the West River, connecting the 
cities of West Haven and New Haven just north of the confluence of the West River with 
the New Haven Harbor. The Connecticut Department of Transportation is upgrading 
the bridge as part of improvements to 1-95 in the New Haven area. 


The proposed bridge is similar to the existing bridge in alignment and substructure 
configuration, but, with a widened bridge deck and fewer spans, the proposed bridge 
will accommodate more lanes of traffic and impose less of an obstruction to flow in the 
West River. 


The purpose of this report is to analyze the impacts to the floodplain resulting from 
replacement of the existing bridge. Natural, Existing, Proposed, and Construction 
conditions were analyzed using a model developed with HEC-RAS Version 3.1.1. The 
model geometry was derived from a two-dimensional model of the tidal portion of West 
River developed previously for hydrauliC design and scour analyses. 


The results of the floodplain analysis indicate that the replacement of Bridge 00163A will 
have no impact on floodplain elevations or flow velocities for the design discharges. 
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HYDRAULIC DATA 


1) Location 


a. Town(s): West Haven and New Haven State Project No.(s) : 95-522 


b. Highway: 1-95 Station(s): n/a 


c. Location Relative to Highway Landmark: Approximately 250m north of 
Kimberly Avenue 


d. Stream: West River 


e. Location Relative to Stream Landmark: Upstream of confluence of 
West River with New Haven Harbor 


2) Design Flood 


a. Hydrologic Procedure Used for Design: SCS methodology used by 
FEMA for riverine portion of West River 


b. Hydrologic Procedure Used by FEMA: SCS synthetic rainfall-runoff 
methodology for riverine portion of West River; wave height analysis 
with Corps of Engineers storm surge elevations were used by FEMA 
for the tidal portion of West River 


c. Drainage Area: 9117 ha (35.2 square miles) 


d. ConnDOT Drainage Manual Structure Classification: Large Tidal 


e. Design Storm Frequency: 0-100 


f. Required Underclearance at Design Discharge: 0.6 meters (2 feet) 


g. Design Discharge: 


i. D.O.T. Design: 136m3/s (4800 cfs) 


ii. FEMA: 136m3/s (4800 cfs) 


iii. SCEL: n/a 


3) Hydraulic Analysis Procedure 


a. Model Used and Version Number: HEC-RAS Version 3.1.1 


b. Flow Regime: Subcritical 
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c. Boundary Conditions (starting water surface at the ends of the river 
system - i.e. known water surface, normal depth, critical depth , rating 
curve, etc.): 


i. Downstream: Known Water Surface (10-year tide and Mean 
High Water) 


ii. Upstream: 100-year riverine and 10-year riverine 


d. Other Method(s): n/a 


4) Hydraulic Control (i.e. culvert/bridge, dam (weir), channel construction. tide. 
known water surface elevation, etc.) 


5) 


6) 


a. Type of Control: Tidal (lO-year stillwater elevation 2.27m (8.85ft) 
NAVD 88); 10-year reported In FEMA FIS is 8.5ft NGVD29 


b. Location Relative to Proposed Construction: Downstream 


Coefficients of Roughness 


a. Downstream: Channel 0.0235 Overbank 0.065 


b. At Crossing: Channel 0.0235 Overbank 0.065 


c. Upstream: Channel 0.0235 Overbank 0.065 


Existing Structures 


a. Upstream: 


i. Type: Amtrak rail bridge - steel girder 


ii. Gross Waterway Opening: Unknown 


b. At Site: 


i. Type: Steel Girder 


ii. Gross Waterway Opening: approximately 2100 m' (22,604 ft') 


iii. Effective Waterway Opening: 2100 m2 (22604 ft2); 490 m2 (5274 
ft') required for Design Discharge 


iv. Overall Width of Waterway Opening: 197 m (646 ft) at Design 
Discharge 


v. Effective Depth of Waterway Opening: 2.48 m (8.1 ft) at Design 
Discharge 
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vi. Minimum Low Chord Elevation: 7.3 m (24 It) 


vii. Minimum Roadway Elevation: 8.9 m (29.2 tt) 


vii i. Computed Water Surface Elevation at Approach Section 
Upstream of Structure at Design Discharge: 2.28 m (7.48 tt) 


ix. Underciearance at Design Discharge: 4.99 m (16.37 ttl 


x. Mean Velocity of Channel: 0.35 m/s (1.15 tt/s) 


c. Downstream: 


i. Type: Kimberly Avenue - Steel girder 


ii. Gross Waterway Opening: unknown 


7) Proposed Structure 


a. Type: Steel girder 


b. Gross Waterway Opening: 2292 m' (24,675 tt') 


c. Effective Waterway Opening : 2292 m' (24,675 tt'); 483 m2 (5200 ft') 
required for Design Discharge 


d. Overall Width of Waterway Opening: 192 m (630 tt) at Design 
Discharge 


e. Effective Depth of Waterway Opening: 2.51 m (8.23 m) at Design 
Discharge 


f. Minimum Low Chord Elevation: 6.8 m (22.3 tt) 


g. Minimum Roadway Elevation : 8.2 m (26.8 tt) 


h. Computed Water Surface Elevation at Approach Section Upstream of 
Design Discharge: 2.28 m (7.48 tt) 


i. Maximum Regulatory Elevation: FEMA 100-Year Stillwater Elevation = 
2.94 m (9.6 tt) NAVD88 


j. Other Controlling Water Surface Elevation (if below Maximum Regulatory 
Elevation) : nla 


k. Difference in Water Surface Elevation (Approach Section) Proposed vs. 
Existing and Proposed vs. Regulatory @ Design Discharge: 0.0 m 


I. Underciearance at DeSign DiSCharge with Respect to Structure Low 
Chord: 4.52 m (14.8 tt) 
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m. Mean Velocity Through Structure: 0.35 m/s (1 .15 ft/s) 


8) Remarks 


a. Navigational Requirements: Yes 


b. Tidal Conditions: Yes 


c. Record Floods: Floods of 25-year magnitude occurred in 1815, 1893, 
and 1938. The flood of 1955 was estimated to be a 50-year event. 
The highest observed water level on record at the New Haven Harbor 
t ide gage occurred on September 27, 1988. 


d. Average Daily Flow: 


e. Average Spring Flow: 


Q,o(cms) = [A(km 2 )T98 * 0.04= 3.33 m'/s 


f. Flood Hazard Zone(s) : Zone V7 Base Flood Elevation of 13-14 11 
NGVD29; Zone A6 Base Flood Elevation of 11-13 11 NGVD29 


g. Vertical Datum: NAVD 1988. The NAVD project datum was used as 
the datum for this report. Background data, including bridge plans 
and FEMA data, were converted from their original NGVD29 datums 
for the analysis. The conversion was achieved by subtracting 0.32 
meters from the NGVD elevation, and was based on data published 
by the National Geodetic Survey for benchmarks in the project 
vicinity. 


h. Note(s): 
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INTRODUCTION 


Bridge No. 00163A carries Interstate 95 (1-95) over the West River between West Haven 
and New Haven, Connecticut (Figure 1). Final design of the 1-95 Bridge over the West 
River is being prepared by Parsons Brinckerhoff Quade and Douglas, Inc. (PBQD) for 
the Connecticut Department of Transportation (ConnDOT). The purpose of this report 
is to present the floodplain analysis and hydraulic data necessary for the application for 
Floodplain Management Certification to be submitted to the Connecticut Department of 
Environmental Protection (DEP) , Inland Water Resources Division (IWRD) for the final 
design of the 1-95 Bridge over West River. The analysis consists of a hydrologic 
analysis and hydraulic modeling using the one-dimensional, steady-state capabilities of 
HEC-RAS version 3.1 .1. 


A hydrology report for the 1-95 Bridge over West River was submitted to ConnDOT in 
May 2001 . The hydrologic procedures used in the floodplain analysis are the same as 
detailed in that report, and follow the methodology set forth in the 2001 Conn DOT 
Drainage Manual. 
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Figure 1: Vicinity Map 
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FEMA FLOODPLAIN ANALYSIS 


The Federal Emergency Management Agency (FEMA) prepared Flood Insurance 
Studies (FIS) for the cities of New Haven and West Haven in 1980. The Flood Insurance 
Studies were supplemented with wave height analyses in 1982. The FEMA studies 
classify the West River as being subjected to tidal influence from New Haven Harbor 
upstream to Edgewood Avenue, 5km (3 miles) upstream of the 1-95 crossing. 


In 1997, the FIS for the city of New Haven was revised by two Letters of Map Revision 
(LOMR). Both LOMRs dealt with portions of the West River well upstream of the limit of 
tidal influence at Edgewood Avenue. The first LOMR reflected channel excavation , 
construction of gab ion walls, construction of an earthen dike, and modifications to Lily 
Pond Dam, from approximately 250 feet downstream of the East Ramsdell Street bridge 
to Lily Pond Avenue. The second LOMR reflected channelization and more up to date 
topography and hydraulic analyses along the West River, from the upstream side of 
Whalley Avenue to a point roughly 100 feet upstream of Blake Street, along Wintergreen 
Brook, from West River to a point roughly 250 feet upstream of Blake Street, and along 
Beaver Brook, from Wintergreen Brook to Blake Street. The flows for the West River 
downstream of the Wintergreen Brook confluence are given in Table 1, and are the 
flows used in the FEMA study for the downstream limits of the riverine portion of the 
West River model. Flood elevations in the tidally influenced area of the floodplain were 
not altered by the LOMRs. Note that FEMA's peak flood elevations for the tidal portion 
of the West River, including the 1-95 crossing, are based on tidal storm surges. Figure 2 
shows a portion of the FEMA Flood Insurance Rate Map near the 1-95 crossing of West 
River. 


Frequency 


10-year 


50-year 


100-year 


SOO-year 
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TABLE 1: PEAK DISCHARGES 
FOR WEST RIVER 


FEMA FLOODPLAIN ANALYSIS 


Flow Peak Flood Elevation 


(cIs) m'tsec (m NAV088) 


2750 78 2.27 


4000 113 2.73 


4800 136 2.94 


6300 178 3.46 
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EXISTING CONDITIONS 


The existing bridge (Figure 3) is a 12 span structure with a length of 348m and a width 
of 28m. Piers at the existing 1-95 Bridge are classified as both complex and simple. 
There are nine piers exposed to the 1 OO-year and 500-year floods. Piers 2-7 consist of a 
pile supported footer, plinth, and pier bent. Piers 8 - 10 consist of a pier bent atop a pile 
supported footer. Footings for all piers are buried and below the depth of contraction 
scour. Conn DOT is upgrading the bridge as part of improvements to Interstate-95 in 
the New Haven area. The plan and elevation of the existing bridge are shown in 
Appendix A. 


Figure 3: Photo Montage of the Existing 1-95 over West River, from Downstream 


PROPOSED CONDITIONS 


Specifications for the improved bridge include widening the bridge deck to 41.5m to 
accommodate a 1.8m median, a 4.8m inside shoulder, three 3.6m lanes and a 3.6m 
outside shoulder in each direction. The proposed 1-95 Bridge consists of five 
replacement piers of similar configuration to those of the existing bridge. The piers will 
possess buried footings. Piers 1, 4, and 5 consist of pier bents on pile supported 
footers. The majority of the time, only the pier bents will be exposed to flow. The pier 
bents of Piers 2 and 3 sit on plinths atop pile supported footers . For these piers, the 
plinths are exposed to most of the flow. The abutment bases are at an elevation of 
about 7m and are set back from the edge of the floodplain. The 500-year storm surge 
elevation is less than 4m, so the abutments will not come into contact with the storm 
surge. The proposed substructure will present less of an obstruction to flow than the 
existing structure. The general plan and elevation for the proposed bridge are shown in 
Appendix A. 


CONSTRUCTION CONDITIONS 


Construction of the 1-95 Bridge Replacement will take place in several stages. 
Temporary trestles, cofferdams, and sheet pile enclosures will be used in Stages 1 
through 3. Cofferdams and trestles for the construction of the southern third of 
Replacement Piers 1 through 4 will be in place during Stage 1. The initial stage also 
involves the use of sheet pile enclosures for the demolition of the piers along the 
existing off ramp to the east of the bridge. 
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During Stage 2, the trestles and cofferdams are extended for the construction of the 
middle third of Replacement Piers 1 through 4, and sheet pile enclosures are in place 
for the demolition of the southern half of Existing Piers 2 through 7. In Stage 3A, the 
trestles and cofferdams are again extended for the completion of Replacement Piers 1 
through 4. Sheet pile enclosures are also in place for the demolition of the northern half 
of Existing Piers 2 through 7. Construction Stages 1 through 3 are shown in Figures 4, 
5, 6, and 7. 


Figure 4: Construction Stage lA. Existing piers are shown in green, cofferdams 
are orange, trestles are blue, and replacement Pier 5 is shown in red. 
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HYDROLOGIC ANALYSIS 


OBJECTIVE 


The purpose of the hydrologic analysis is to provide estimates of riverine discharges 
and tidal stages for the design events. Hydrology for the 1-95 Bridge over the West 
River was initially developed for the preparation of a two-dimensional hydraulic model to 
perform detailed hydraulic and scour analyses pertaining to the design of the 1-95 
Bridge replacement. A hydrology report was submitted to ConnDOT in May 2001 
outlining the methodology used in establishing riverine discharges and tidal stages to 
be used as boundary conditions for the two-dimensional model. The hydrology for the 
one-dimensional floodplain analysis is the same as the hydrology for the two
dimensional modeling. The methodology outlined below is taken from reports 
previously submitted to ConnDOT. 


WATERSHED DESCRIPTION 


The West River flows for approximately 26.5km (16.5miles) from the northern edge of 
Bethany, Connecticut, along the western side of the Naugatuck State Forest to New 
Haven Harbor, passing through the towns of Woodbridge, West Haven, and New 
Haven. Tributaries to the West River also flow through Hamden. The lower 4.6km (2.9 
miles) of the West River form the boundary between New Haven and West Haven. The 
1-95 crossing of the West River is located approximately 305m (1000 feet) upstream of 
the river's confluence with New Haven Harbor. New Haven Harbor is a large open bay 
on Long Island Sound. The primary inflow to the harbor is the Quinnipiac River. 


Mapping and site data used in assessing the hydrology of the West River was obtained 
from the website of the University of Connecticut Map and Geographic Information 
Center (MAGIC) in the form of geospatial vector data. This data includes geo
referenced topographic mapping, land use, soil type, surficial material classification , 
hydrography, drainage basin delineation, and FEMA floodplain delineation on a town
by-town basis. The data is in Connecticut State Plane coordinates, NAD 27. All data 
except for the FEMA ftoodplain data is also available on a quad-by-quad basis. 


The USGS quadrangles surrounding West River include New Haven, Ansonia, 
Naugatuck, and Mount Carmel. The majority of the area draining to the West River lies 
within the New Haven and Mount Carmel quads. The drainage area is approximately 
9117 ha, (35.2 square miles), comprised of 29 subbasins of the West River, Sargent 
River, and Wintergreen Brook subregions of the South Central Western Complex, which 
lies in the South Central Coast Drainage Basin. Drainage basin areas are taken from 
the delineation performed by the Connecticut Department of the Environment on the 
7.5-minute USGS quad maps. This data is included in the Drainage Basins Data Layer 
available from MAGIC (See Figure 8). 


Deciduous forest and pasture cover most of the upper reaches of the basin, and more 
than half of the middle section. The lower reaches are more densely populated, with 
approximately 2130ha (8.2 square miles) of medium-density residential , commercial, 
and impervious areas. There are numerous ponds, lakes, and marshes throughout the 
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drainage basin, including Konolds Pond, Lake Wintergreen, Lake Dawson, Glenn Lake, 
Lake Chamberlain, Lake Bethany, and Lake Watrous. These areas, constituting 
approximately tJOlo of the surface area of the basin, provide significant storage for 
riverine flooding. Storage in the basin is further increased by control structures 
including the Lily Pond Dam, the West River Dam, and tide gates at Congress Avenue. 


Figure 8: Drainage Area Delineation for 1-95 over the West River 
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HYDROLOGY FOR FLOODPLAIN ANALYSIS 


In the 1980 FIS, FEMA utilized the SCS synthetic rainfall-runoff method to obtain peak 
flood discharges. The discharges developed by FEMA account for the storage within 
the watershed. Discharges developed using the regression equation in accordance 
with Conn DOT guidelines do no account for the storage. It was therefore decided to 
use the FEMA discharges for the upstream riverine boundary conditions for the 
floodplain analysis. 


The hydraulic analysis of the 1-95 crossing requires the determination of peak flows or 
tidal stages at the structure. Because the drainage area conveyed by the 1-95 crossing 
of the West River is greater than 1 square mile, the design frequency is the 100-year 
frequency. This is in accordance with the procedures outlined in Appendix 6.A of the 
ConnDOT Drainage Manual. 


Due to the proximity of the crossing to New Haven Harbor, and the storage 
characteristics upstream of the crossing, riverine floods are dampened in magnitude at 
the structure, but the structure is directly exposed to tidal storm surges. As the West 
River approaches New Haven Harbor it passes through a series of large pools with 
restrictive bridges and tide gates that dissipate the magnitude of upland flooding. 
Using HEC-18 guidelines, the crossing is classified as a tidally controlled crossing. 
Specific characteristics that support classification as a tidally controlled crossing 
include: 


• The FEMA FIS for the City of New Haven locates the upstream limit of tidal influence 
due to the 100-year storm surge at Edgewood Avenue, which is roughly 5km (3 
miles) upstream of the 1-95 crossing. The FIS reports that the majority of flooding in 
New Haven is caused by coastal storms. 


• The West River Dam and Tide Gates at Congress Avenue, just downstream of the 
Columbus Avenue / Orange Avenue bridge crossing, are located approximately 
2.4km (1.5 miles) upstream of the 1-95 crossing (See Figure 1) . 


• The Amtrak Rail Bridge and the Spring Street Bridge restrict flow, effectively creating 
two large detention areas between the tide gates and 1-95 that further dampen 
riverine flood peaks. 


• During a flood event, flood peaks would be dampened by upstream storage and by 
the tide gates, and would not influence the impact of the tidal storm surge on the 
structure. Moreover, storage and routing through the drainage basin creates a 
considerable lag in the flood hydrograph such that the peak riverine flows would not 
coincide with the tidal surge in the vicinity of the crOSSing. 


• The 1-95 crossing is located directly upstream of the Kimberly Bridge, without any 
intervening storage, and the Kimberly Bridge is directly exposed to storm surges on 
New Haven Harbor. 


Because the crossing is tidally controlled, or at least tidally influenced, a storm surge 
hydrograph (stage graph) is used to determine the downstream boundary condition for 
hydraulic modeling. The 100-year and 500-year tidal storm surge hydrographs for New 
Haven Harbor have been developed based on information from the New Haven Harbor 
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tidal benchmark and methods outlined in the Pooled Fund Study SPR-3(22) on tidal 
hydraul ics (Ayres Associates, 2002). Data from the Corps of Engineers ADCIRC-2DDI 
storm surge prediction model is used to develop stage graphs. The ADCIRC station 
nearest to the crossing is station 368. However, because storm surges for the 
Connecticut coastline were not computed as part of the ADCIRC project, maximum 
storm tide elevations are taken directly from the FEMA reports . The SO-year, 1 ~O-year, 


and SOD-year peak storm surge elevations for New Haven Harbor, referenced to 
NAVD88, are 2.73m, 2.94m, and 3.46m. The FEMA studies for both New Haven and 
West Haven estimate a 1 DO-year stillwater elevation of 10.7 feet NGVD29 for the West 
River. This corresponds to an elevation of 2.94m NAVD88. FEMA's estimates are 
based on data provided in NOAA technical report NWS-38 (National Weather Service, 
1987). Tidal elevations were obtained from an analysis of the NOAA tide gage in New 
Haven Harbor, and are shown in Table 2. Combining the storm surge with the normal 
tides produces the 1 DO-year stage-graph shown in Figure 9. 


TABLE 2' TIDE ELEVATIONS AT NEW HAVEN HARBOR GAGE 


Datum Elevation 
(m NAVD88) 


Mean Higher High Water 0.92 


Mean High Water 0.82 
Mean Tide Level -0.12 
Mean Low Water -1.07 


Mean Lower Low Water -1.1 5 


Storm surges for fourteen historical storm events from the Corps of Engineers Surge 
Database for ADCIRC station 368 are included in the Pooled Fund Study report. The 
highest observed water level at the New Haven Harbor tidal gage was 1.63m (S.36ft) 
above NGVD 29 on September 27, 1988. The lowest observed water level was 1. 1 Om 
(3.62ft) below NGVD 29 on September 26, 1988. The New Haven FIS also documents 
significant events occurring in 181S, 1936, 1944, 19S5, and 1960 . 
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Figure 9: 100-Year Return Period Storm Surge 
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DESIGN CRITERIA FOR CONSTRUCTION CONDITIONS 


Hydraulic analyses for final design incorporate the evaluation of temporary conditions at 
the Existing Piers and the Replacement Piers for the worst case "during construction" 
scenario. The 25-Year riverine event from the FEMA Flood Insurance Study was used in 
conjunction with the Mean High Water elevation to evaluate "during construction" 
conditions at the 1-95 crossing. 


The procedure for establishing the design flood criteria for the temporary cofferdam 
systems and sheet pile enclosures needed during the construction of the replacement 1-
95 Bridge over West River is outlined in Section 6.15 and Appendix 6.F (Hydrology for 
Temporary Facilities) of the 2000 ConnDOT Drainage Manual. The design frequency is 
determined based on impact factors , which, at this location, are associated primarily 
with the Average Daily Traffic. 


An Urban ADT exceeding 3000 has a rating of 3, and the rating for Potential Loss of Life 
is equal to 15 times the ADT rating. Taking into account the other selection factors of 
Drainage Area, Height Above Streambed, Detour Length, Traffic Interruption, and 
Property Damages, the Total Impact Rating is greater than 50. The design flood for 
temporary structures is then determined from the charts in Figure 10 (taken from 
Appendix 6.F) to be the 25-year event, based on the length of construction. 
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Figure 10: ConnDOT charts for determining design frequency for temporary 
structures 


The FEMA flood elevations, referenced to NAVD 1988, are 


la-year 
50-year 
lOa-year 
500-year 


2.27m 
2.73m 
2.94m 
3.46m 


The 25-year flood elevation is 2.54m NAVD 1988. The 25-year discharge was 
determined from the FEMA discharges by ploning the log of the FEMA discharges 
versus the log of the exceedance probability, and applying a linear trendline to the data. 
The 25-year discharge is 99.4 m'ts. 
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HYDRAULIC ANALYSIS 


MODEL SELECTION 


Hydraulic modeling of the 1-95 crossing requires a dynamic hydraulic model to simulate 
the tidal storm surge. The two-dimensional dynamic hydraulic model developed for 
design purposes was created using the Surface Water Modeling System (SMS) 
developed by the Environmental Modeling Research Laboratory of Brigham Young 
University and version 3.0 of the FHWA two-dimensional hydraulic model FESWMS-2DH 
(Froehlich, 2001). At the request of the Department of Environmental Protection, a one
dimensional, steady-state model was used to perform the floodplain analysis. The one
dimensional model was developed using HEC-RAS version 3.1.1. The cross section and 
plan geometry for the HEC-RAS model were developed from USGS topographic 
mapping, NOAA navigation charts, and project survey previously prepared and 
processed for the design hydraulics and scour analyses, and are consistent with the 
topography and bathymetry used in the two-dimensional model. Cross section 
stations, elevations and coordinates, as well as channel and overbank roughnesses, 
were extracted directly from the two-dimensional model using the capabilities within 
SMS. 


MODEL GEOMETRY 


The model developed to analyze floodplain impacts extends from downstream of the 
Kimberly Avenue Bridge to just downstream of the railroad crossing, which is located 
approximately 480m upstream of the 1-95 crossing. The model consists of 13 cross 
sections. There are two sections located downstream of the Kimberly Avenue Bridge. 
There are two sections representing the downstream and upstream faces of the 
Kimberly Avenue Bridge. There are three sections between the Kimberly Avenue Bridge 
and the 1-95 crossing. These sections were located so as to best represent the changes 
in channel shape upstream of Kimberly Avenue. There are two sections representing 
the downstream and upstream faces of the 1-95 crossing. There are four sections 
located upstream of the 1-95 crossing, the most upstream of which is on the immediate 
downstream side of the railroad bridge. The HEC-RAS model includes the Kimberly 
Avenue Bridge and the 1-95 Bridge. Cross section coordinates and elevations were 
extracted from the two-dimensional model using SMS. The cross sections are shown in 
Figure 11 overlaid onto a USGS topographic map. 


Channel and overbank roughnesses were taken from the two-dimensional model to be 
0.0235 in the channel, and 0.065 in the floodplain. The floodplain roughness is 
representative of the tidal marshes that surround the channel near 1-95. 


BOUNDARY CONDITIONS 


Due to the tidal influence from New Haven Harbor on the lower portion of the West 
River, the hydraulic control is the downstream tidal stage, and the flow regime in the 
vicinity of the 1-95 crossing is subcritical. The boundary conditions used in the 
floodplain analysis are shown in Table 3. 
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Figure 11: HEC-RAS Model Cross Sections and Bridge locations for Existing 
Conditions 


Table 3: Steady-State Boundary Conditions for Floodplain Analysis 


Steady-State Flow 
Profiles 


Natural Conditions 


Existing Conditions 


Proposed Conditions 


Temporary Conditions 
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Storm 
Frequency 


(Year) 
100 
10 
100 
10 
100 
25 
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Discharge 
Starting 


Elevation 
(m3/s) Water 


(m) 
Surface 


136 lO-yr Tide 2.27 
78 MHW 0.82 
136 10-yr tide 2.27 
78 MHW 0.82 


136 lO:yr tide 2.27 
99.4 MHW 0.82 







MODEL SCENARIOS 


Natural Conditions 


The Natural Conditions model was developed by removing the bridges from the 
Existing geometry. 


Existing Conditions 


For the EXisting Conditions model, the Kimberly Avenue Bridge and the 1-95 crossing 
were added to the model using bridge geometry from copies of the original bridge 
plans. At the existing 1-95 crossing, all but Piers 4 and 5 are skewed to the flow such 
that the individual pier bents create a solid obstruction at each pier. The angle of skew 
of each pier was used to determine the effective width of obstruction of each pier. At 
the Kimberly Avenue Bridge, the three piers are each aligned with the direction of flow, 
and so were input into the model using the width of a single pier column. 


Proposed Conditions 


For the Proposed Conditions model, the existing bridge was replaced by the proposed 
bridge using bridge geometry from the final design plans. Because the proposed 
bridge is wider than the existing bridge, it was necessary to remove the cross section 
representing the downstream face of the existing bridge, and replace it with a section 
representing the downstream face of the proposed bridge. All of the proposed piers are 
at a slight skew to the line of flow. Consequently, the pier columns present a solid 
obstruction at each pier. The angle of skew of each pier was measured and used to 
determine the effective width of obstruction of each pier. The remaining geometry from 
the EXisting Conditions model was not altered. 


Construction Conditions 


Hydraulic conditions at the crossing were evaluated for the scenario where the 
maximum amount of river obstruction will be created by the Existing and Replacement 
Piers, and the temporary trestles, cofferdams, and sheet pile enclosures. Stage 3A 
construction will present the greatest obstruction to flow in West River. Stage 3A 
Construction conditions are shown in Figure 12. The following conditions exist during 
Stage 3A construction: 


Stage 3A - All traffic on southern 2(3 of Proposed piers 


• East and West trestles in place (not shown) 
• Temporary sheet piling in place around Proposed Piers 1 and 4 
• Cofferdams in place around Proposed Piers 2 and 3 
• Southern half of Existing Piers 1-11 removed 
• Northern half of Existing Piers 1, 8, 9, 10, 11 in place 
• Existing Pier 22 in place 
• Proposed pier 5 in place 
• Sheet pile enclosures in place around Existing Piers 2-7 
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Figure 12: Footprint of Stage 3A Construction Conditions (Trestles not Shown) 


During construction, sheet pile enclosures will be placed in stages around the existing 
piers, and cofferdams will be placed around the replacement piers. The temporary 
structures will extend to just above the elevation of the 25-year tidal event, and will 
obstruct the flow completely. When construction is complete, the sheet piling around 
the replacement piers will be cut to the elevations of the tops of the footings. Impacts to 
the floodplain were evaluated at the 1-95 crossing for the worst-case "during 
construction" scenario. The 25-year riverine discharge combined with a Mean High 
Water downstream boundary conditions was used to evaluate the floodplain during 
construction. 


The Construction Conditions model was developed by altering the proposed bridge 
geometry to reflect the increased obstruction to flow created during construction. 
Dimensions of the temporary sheet pile enclosures, cofferdams, and trestle piles were 
taken from the bridge plans. 
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MODEL RESULTS AND CONCLUSIONS 


The results of the floodplain analysis are shown in the Tables 4, 5, and 6. The results 
for the model of the 100-year riverine discharge combined with the 10-year tidal storm 
surge event in New Haven Harbor show that the proposed bridge has no effect on the 
water surface profile along the West River. Velocities also remain unchanged from 
Existing to Proposed conditions. Proposed and Existing Conditions both result in an 
increase in flood stage of 0.01 m over Natural Conditions, but the velocities remain 
unchanged. The results are the same for the model of the 10-year riverine discharge 
combined with the normal Mean High Water. 


The floodplain analysis shows that at the location of the 1-95 crossing over the West 
River, the flood stage is tidally controlled. Even for construction conditions, when the 
bridge opening is reduced dramatically, the water surface profile exhibits an increase in 
the water surface elevation of only one one-hundredth of a meter at the most upstream 
cross section. The floodplain analysiS indicates that the replacement of the 1-95 Bridge 
over the West River will have no impact on the surrounding floodplain, and will have no 
impact on the area averaged velocities. The construction of the proposed 1-95 Bridge 
will not require any changes to the Flood Insurance Rate Zones. 
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Table 4a: HEC-RAS Output for Q, oo with 10-year Tidal Storm Surge, 51 Units 


Reach River Sta 
W.S. Elev m Difference (rn) 


Natural Existing Proposed Existing - Natural Proposed - Natural Proposed - Existing 
WestRiver 869 
WestRlver 808 


~2c.;2~8~~~2~.2~8~1 __ ~2.~28~~ ____ ~0.~0 ____ .-+ ______ 0_.0 ______ I ______ O;~.O~ ___ ._ 
2.28 2.28 2.28 0.0 0.0 0.0 


WestRiver 704 228 228 228 0.0 0.0 0.0 
WestRiver 556 2.28 2.28 2.28 0.0 0. 0 0.0 
WestRiver 392 2.27 2.28 2.28 0.0 0.0 0.0 


~w~es~t~R~iv~e~r~3*68~.*5~B~A~U~ ____ -_-__ 1-___ --__ -t __ *2.~2~7--r---------------t----------------r---------.------
~estRive~-~~B2-~~ _. ~_ _ -- 2.27._~.,------------. __ .. _ __ -- _____ . _____ __ __ .. __ . 
""estRiver_ 377.5 BA U f----.---- '-----4~ ___ :_-_ _ ____ ~: __ . __ 


--WestAiver ~,5 SA D -- 2.27 --
WestAiver 363 -- 2.27 -- --


--.-t------__ - . --- - r--- --------::----- -.. -


~Fiver . 344 2.27 -- 2.27 -- 0.0 ---r------ .-------
IiW.,COes"t"A"iv-"e,-r + _ ___ ----;2o:9"'91-__:2".~270;-+----;2c;. 2,,7;--+-""""2.~. 2"'7,___-+_----__:0:c.;;.0 ---- ___ ~O 0.0 __ 
WestRiver 272 227 2.27 2.27 0.0 0.0 0.0 _ .. _ 


WestAiver __ ',",4o:5+_.c2",.~2=-7--jf-----o2C'.2~7;--+-----;2":. 2",7,-1-------'0c..O=-----_ O,.~ _________ 0c:.0~ _____ 1 
I,W~es"'t"A:,.:iv-"e~r _1-o"""",_~="70"81-_,2",2,-7,--+_,,,2.,:2,;7 __ 1---,2",.,,,270;-+ ____ ---"0~.0,----______ ~O ___ . 0.0 
WestRiver 95.5 SA U -- 2.27 2.27 -- 0.0 
WestRiver 95.5 S R D -- 2.27 2.27 -- -- 0.0 
WestRiver 84 2.27 2.27 2.27 
WestRiver 23 2.27 2.27 2.27 
WesfRiver 0 2.27 2.27 2.27 


Reach River Sta 
Velocity in the Channel (m/s) 
Natural 


WestAiver 869 0.43 
WestRiver 808 0.27 
WestRiver 704 0.31 
~River ' 


r--. 
556 0.33 


WestRiver 392 0.35 
WestRiver 368.5 SR U --
WestRiver 368.5 SA D --
WestRiver 377.5 SA U --
WestAiver 377.5 SA D ----,----' " 
WestRiver ______ 3~:J 


r--- 0~;8--~~stRiv~~ 344 --------
WestRiver 299 0.34 
WestRiver 272 0.26 
WestRiver 145 0.37 
WeslRiver 108 0.3 
;%estAiver 95.5 SA U --
WeslRiver ~~..J3AD --
W~-stRiv~~ 84 0.29 
WestAiver 23 0.16 
WestRiver 0 0.13 


Over a Century of 
Engineering Excellence 


Existing Proposed 


0.43 0.43 
0.27 0.27 
0.31 0.31 
0.33 0.33 
0.35 0.35 


-- 0.42 
-- 0.47 


0.39 --
0.45 .---=---


C-.. 0.41 0~;8 --


0.34 0.34 
0.26 0.26 
0.37 0.37 
0.3 0.3 


0.32 0.32 
0.3 0.3 


0.29 0.29 
0.16 0.16 
0.13 0.13 


0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 


Difference m/s) 
Existing - Natural Proposed - Natural Proposed - Existing 


0.0 0.0 0.0 _. 
0.0 0.0 0.0 .--
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 


---r - 0.0 0.0 ---
.- -- --
-- -- --
-- -- --
-- -- -----.-,-- - -- --.- - --- --- -_.-
-- -- .-


f--------- .--. --- .--- -- _. - _. --- .------
-- 0.0 -- --0.0 0.0 0.0 --------- --


0.0 0.0 0. 0 
0.0 0.0 0.0 .. -
0.0 0.0 0. 0 
-- r-------- -C --- .-- -- -------.--- ---- - ---- ----


f----... --=-- -- -- --... - - -
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
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Table 4b: HEC-RAS Output for Q,oo with 10-year Tidal Storm Surge, English Units 


Reach River Sta 
W,S, Elev (ft) 


Natural Existing Proposed 
W estRiver 869 7,48 7,48 7c~ 
WestRiver r---- "80s -;.~-


7,48 7.48 7.48 
WeslAiver 704 7,48 7,48 7,48 
WestRiver 556 7.48 7,48 7,48 
WeslRiver 392 7,45 7,48 7,48 
WestRiver 368.5 BR U -- -. 7.45 
~sIAiver ._ ~8~B~~ f-- - .... - .. .2c45._ _ .,._-
#~stR jve.r:_ ~7LBR.J!. ---=- 7.45 .. --- - ._- - .-
WeslRiver 377.5 BR D .. 7,45 . _ :. 


" . 
WestR iver r--. _ _ 363 ' - 7.45 .. 


WestRiver 344 7.45 .. 7,45 
WestRiver 299 7.45 7.45 7.45 
WestRiver 272 7,45 7,45 7,45 
WestRiver 145 7.45 7.45 7.45 
WestRiver 108 7,45 7.45 7.45 
WestRiver 95.5 BR U .. 7.45 7.45 
WestRiver 95.5 BRD .. 7,45 7,45 
WestRiver 84 7.45 7.45 7.45 
WestRiver 23 7,45 7,45 7,45 
WestRiver ° 7.45 7.45 7.45 


Reach River Sta 
'In the I (ItIS ) 


Natural 
1.4 
),8 
I,C 


~ ver 1.( 


~ ~E ~ 
1.1 1.1 5" 


- -. ---- 138_ 
-- -- 1.54 


1377.5 BR U -- 1.28 --
1377.5 BR D -- 1.48 --


363 -- 1,35 . --
344 1.25 -- 1.25 
299 1.1 2 1,12 1,12 
272 0,85 0,85 0,85 
145 1.21 1.21 1.21 
108 0.98 0,98 0,98 


~~u -- . _'0~ 1.05 
.- 0,98 ',98 


84 0.95 0.95 0 .95 


IVY' 23 .0,52_ 0.52 0.52 


° 0,43 0.43 0.43 


Over a Century of 
Engineering Excellence 


Difference (ft) 
Existing - Natural Proposed - Natural Proposed - Existing 


f-
0.00 0,00 I--. _ _ O:~, .-,,-
0.00 0.00 0.00 
0.00 0,00 0,00 
0.00 0,00 0.00 
0.03 0.03 0.00 


.. . - .. 


.. . . .-
.. _ .,,- . _, -,_._'-" _ .. _ . .-- -. --- "--


.- _ .. - ~ .--'- -
.. _. -._- - _ . - - - '" -.. .. . . 


.._ -_ . .- . . 


0,00 ._ ._--
0.00 0.00 0,00 
0.00 0,00 0,00 ,,-


--
0.00 0,00 0.00 
0.00 0.00 0.00 


_. .. 0.00 
.. . . 0,00 


0,00 0,00 0.00 
0,00 0.00 0,00 
0.00 0.00 0.00 


(ItIS) , ,. Natural r· ".tura, , . 
, 10 --
, 1O 


~OO 
DO 1.00 


Q.OC .0.00 ,,0,00 
. . -- .. 
-- -- --
-- -- --
-- -- --
-- -- --
-- 0,00 --


0,00 0,00 0,00 
0.00 0.00 0.00 
0.00 0.00 0,00 
0.00 0.00 0.00 -


" .- -- --.. - -." -- -- --
0.00 0 .00 0.00 
0.00 .0,00 0.00 
0,00 0 .00 0,00 
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Reach 


WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRiver 


~!v~ 
~~tRiver __ 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WeslAiver 
WestRiver 
WestRiver 
WestAiver 
WestRiver 
WestAiver 
WestRiver 


Reach 


~ iver 


Table Sa: HEC-RA5 Output for 0'0 with Mean High Water, 51 Units 


River Sta 
W.S. Elev (m) Difference (m) 


Natural Existing Proposed Existing - Natural Proposed - Natural Proposed - Existing 


869 0.83 0.84 0.84 
'r-' 


0.01 0.01 0.00 
- .. _ --- - --


808 0.83 0.84 0.84 0.01 0.Q1 0.00 
704 0.83 0.83 0.83 0.00 0.00 0.00 
556 0.83 0.83 0.83 0.00 0.00 0.00 
392 0.82 0.83 0.83 0.01 0.01 0.00 


368.5 SR U .. 0.82 . - . . .. 
~5 BRD 1--"': '- _' - - .-- 0.82 1--.. _ _ .. .. _ ... .- .. _ . .. _ _ . - - '-'.-" -_. __ . - .---. _. _ _ .. 
377.5 ~~ ,-_0E-_ .. _ - - - _ .. _- - - - ----- . 1-- - --.:._ -- f--- .- " - - ... --
377.5 SR D 0.82 ---~-.. 


363 0.82 .. .. 
'1--' :: 


.- .-
344 0.82 .. 0.82 0.00 --
299 0.82 0.82 0.82 0.00 0.00 0.00 .-
272 0.82 0.82 0.82 0.00 0.00 0.00 
145 0.82 0.82 0.82 0.00 0.00 0.00 
108 0.82 0.82 0.82 0.00 0.00 0.00 


95.5 SR U .. 0.82 0.82 .. .. 0.00 
95.5 BRD .. 0.82 0.82 .. .- 0.00 


84 0.82 0.82 0.82 0.00 0.00 0.00 
23 0.82 0 .82 0.82 0.00 0.00 0.00 
0 0.82 0.82 0.82 0.00 0.00 0.00 


River Sta Natura/ in the' I (mls) 1 _ Natural I _ ~~:::'r~1 1-
669.33 0.: l3 .33 0.. 0 
608 1.24 0. :!4 1.24 O. O. 
704 l.31 O.ll 1.31 0 .. O. 
558 0.35 0.:l5 O.Ot O.C 0.' 
39. 0.35 O. l5 0.. O. . <l,' 


. 363 
344 
299 
272 
145 


.. -=- .:.:. .:.:. -=-


.... .:.:. .:.:. .::. 
.. OJl9·· :: .. --
.. 0:)-': .. 4;;;;--2+-_ .. _.


1 
_ _ _ _ ... _ _ .. . _ . 


-- 0.39 -- -- . _ __ I,· ___ ... "~·- . .. --~ -----' - - '- -i 
0.35 . -- 0.35 -- 0.00 --
0.31 0.31 0.31 0.00 0.00 0.00 
0.21 0.21 0.21 0.00 0.00 0.00 
0.34 0.34 0.34 0.00 0.00 0.00 . _ 


I 108 0.26 0.26 0.26 0.00 0.00 _ 0.00 
~iy",- ~. m'l.U 
WestRiver 95.5 BR D 


i 84 
23 
o 


.. ~~ .. ~' . 2~!,7c_1~0~l. .. 2~':7~~---.-=----+_-~.~- .--.-~-~~0,~0- .. -1 


.- 0.26 0.26 .. .. 0 .00 
0.25 0.25 0.25 0.00 0.00 0.00 
0.15 ClJ.5. Jl. l~ OjXJ. . O~ ,OJlQ. 


..0,,12 0.J.2. ..0. I 2. O.()Q, 0.00 0,tJCl 


Over a Century of 
Engineering Excel/ence 
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Table 5b: HEC-RAS Output for 0'0 with Mean High Water, English Units 


Reach River Sta 
W.S. Elev (It 


Natural Existing Proposed 
WestRiver -~ _. 2.72 2.76 2.76 
WestRiver 2.76 2.76 808 2.72 
WestRiver 704 2.72 2.72 2.72 
WestRiver 556 2.72 2.72 2.72 
WestRiver 392 2.69 2.72 2.72 
WestRiver 368.5 SR U -- -- 2.69 


~i~~ ~~~RO -- -- 2.69 
- "" . - -- .. - "" 


~~?~Rive~ __ ~77.5 !3_~ -- 2.69 _ .-._ -" . . - ' - _ . 
~iver 377.5 ~~ - .---- - 2.69 --
~_~!Ajver 


...... ~ 
- - 2~~9 


2.69 --
WestRiver 344 -- 2.69 


~~~ - 299 2.69 2.69 2.69 


~~!R;ver 272 2.69 2.69 2.69 
WestRiver 145 2.69 2.69 2.69 
WestAiver 108 2.69 2.69 2.69 
WestRiver 95.5 SR U -- 2.69 2.69 
WestRiver 95.5 SRO -- 2.69 2.69 
WestAiver 84 2.69 2.69 2.69 
WestRiver 23 2.69 2.69 2.69 
WestRiver 0 2.69 2.69 2.69 


Reach River 5ta Veloc~y in the Channel (IUs) 
Natural Existing Proposed 


WestRiver 869 1.08 1.08 1.08 
WestRiver 808 0.79 0.79 0.79 
WestRiver 704 1.02 1.02 1.02 
WestRiveJ 556 1.15 1.15 1.15 
WestAiver 392 1. 15 1.15 1.1 5 
WestRiver 368.5 SR U -- -- 1.38 
WestRiver 368.5 SR 0 -- -- 1.41 
W estAiver 377.5 SR U -- 1.28 --
WestRiv~~ 377.5 SR 0 -- 1.38 --


-~ ------


WestRj~~ _. 363 -- ------'-:~~ . 1~;5 1.15 WestRiver 344 
WestA iver 299 1.02 1.02 1.02 
WestRiver 272 0.69 0.69 0.69 
WestAiver 145 1.12 1.12 1.12 -
WeslRiver 0.85_ 108 0.85 0.85 


~~:~ ~,5 Em u - :-- 0.89 0.89 
SR 0 0.85 0.85 WeslAiver 95.5 --


WestRiver 84 0.82 0.82 0.82 
WestRiver 23 0.49 0.49 0.49 
WestRiver 0 0.39 0.39 0.39 


Over a Century of 
Engineering Excellence 


Difference (ft 
Existing - Natural Proposed - Natural Proposed - Existing 


0.03 0.03 0.00 -- - -
0.03 0.03 0.00 -
0.00 0.00 0.00 
0 .00 0.00 0.00 
0.03 0.03 0.00 
-- -- --


--- - ' ._ ""--""--1- - - -.-- -_._-- . _- '. _ . - -- - -=--- -- - - --- _ ... __ . . _. _ . _ . 


--- - _ . __ ._- -
-- -- -- ---- 0.00 --


0.00 -- __ 0.00 __ _ _ _ 0.00 __ 
0.00 0.00 . 0.00 _ ___ 
0.00 0.00 0.00 -
0.00 0.00 0.00 . .. - - --- -- 0.00 


... -- 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 


Difference (ft/s) 
Existing - Natural Proposed - Natural Proposed - Existing 


0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 --0.00 0.00 0.00 
0.00 0.00 0.00 


-


-- -- --
-- -- --
-- -- --
::----- -- ---- - - - - -- _. .- - _ . -_ ._ -::-_ .. -""-- - -- .-- -
-- 0.00 


0.00 0.00 0.00 
0.00 0.00 0.00 "" - .. 
0.00 0.00 0.00 
0.00 1--- 0.00 _ _ 000 -- - - -_. - '-- - '---- - 000 --- - - - --- -- 000 ... _ 
0.00 " ---0:-00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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Table 6a: HEC-RAS Output for Q 25 with Mean High Water, SI Units 


Reach River Sta 


Reach River Sta 
' in the I (m/s) >(m/s) 


I -


~ 6 1.43 , I() 


. . ~ f- "-0.' 
,31 , 10 


, c-:- ,-- - , 
).4 ,I() 


556 0.45 0.45 ),00 
392 0:4'4 0.44 0,00 


1366.5 SA U -- 0.53 --
IW, 1366,5 SA D ,- 0,54 --


1377.5 SR U OA9 -- --
1377.5 SR D 0,54 -, --


363 0 5 -- --
344 -- 0,45 --
299 0.39 0.39 0,00 
272 0,27 0.27 0,00 
145 OA4 0.44 0,00 


IW, 106 0.33 0.33 0,00 
195,5 SR U 0.34 0.34 0,00 
195.5 SR D 0,33 0.33 0,00 


84 0.32 0,32 0,00 
23 0,19 0.19 0.00 


0 0,16 0.16 0.00 


Over a Century of 27 
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Table 6a: HEC-RAS Output for Q '5 with Mean High Water, English Units 


Reach 


WestRiver 


~estl3iV~~ 
WestRiver 
We~tRiver 
W estRiver 
WestRiver 
WestAiver 
WestRiver 
~t~_iver-
~:_F3jve r 
WestRiver 
WestRiver 
WestRiver 
~~Rjver 
WestRiver 
WestAiver _ . . - -
WestRiver 
WestRiver 


~~jver 
W estRiver 


Reach 


WestRiver 
WestAiver 
WestAiv~r 
~_~iver 
West River 
WestAiver 
WestRiver 
WestRiver 


WestR~~ 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRiver 
WestRive_r _ 
WestRiver 
WestRiver 
WeslRiver 
fvjestRiver 


Over a Century of 
Engineering Excellence 


Ri ver Sta 


869 
808 f---- .. 
704 
556 
392 


368.5 BRU 
368.5 SR D 
377.5 SR U 
377.5 SR D 


. _ - - ---._-
363 
344 
299 - 272 
145 
108 


95.5 SR U ._ ---. 
95.5 BR D 


84 
23 


0 


River Sta 


869 
808 r- ... _ -. 
704 
556 
392 


368.5 BR U 
368.5 BR D 
377.5 BR U 
377.5 BR D 


363 
344 
299 
272 
145 
108 


~. BRU 
BRD 95.5 


84 
23 
a 


W.S. Elev (ft Difference (ft 
Existing Proposed Proposed - Existing 


2.76 2.79 0.03 
2.79 f _ __ 2.79 .. _. 0.00 . . . _ . _---_. "- -- . __ ..• 
2.76 2.76 0.00 ,,- --
2.72 2.72 0.00 
2.72 2.72 0.00 


" 2.69 .. 
" 2.69 .. 


2.72 
.. - --- .. _ ,,-- .. 


2.69 .. f--- . .. __ .... - _ ._ -'.- - .. - - .. . - .. 
2.69 


2.69 . -
1-. .. 


.. .. 
2.69 2.69 ._ .. 0.00 
2.69 2.69 0.00 
2.69 2.69 0.00 
2.69 2.69 0.00 
2.69 2.69 0.00 .. 
2 .69 2.69 0.00 . 
2.69 2.69 0 .00 
2.69 2.69 0.00 -
2.69 2.69 0.00 


Velocity in the Channel IUs) Difference (ft/s) 
Existing Proposed Proposed - Existing 


1.41 1.41 0.00 
1.02 1.02 -.~--.. . .. _ _ .. . -
1.31 1.31 0.00 
1.48 1.48 0.00 


.. - - ._- _ .. -- - .. --_. - -_. . _ _ ._-"._-
1.44 1.44 0.00 . . __ . . 
-- 1.74 .. 
.. 1.77 .. 


1.61 " --
1.77 .. f- . ---::-. _ _ . - - _. 
1.64 " 


.. 1.48 .. 
1.28 1.28 0.00 
0.89 0.89 0 .00 
1.44 1.44 0.00 
1.08 1.08 0.00 
, .12 1.12 0.00 .. _ _ ... _ --.-
1.08 1.08 0.00 . 
1.05 1.05 0.00 
0.62 0.62 0.00 
0.52 0.52 0.00 
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NOTES: 


1. EXISTING STRUCTURE DIMENSIONS SHOWN HAVE BEEN 
TAKEN FROM THE ORIGINAL DESIGN DRAWINGS DATED 1955. 
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NOTED OTHERWISE . 
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PROJECT DATA 
Project Title : 1 -95 over West River Floodp l ain Study 
Project File 195WestRiver .prj 
Run Date and Ti me : 9/ 11/2003 7:2 B:21 AM 


proj ect in SI uni ts 


proj ect Descriptio n: 


X 
X 


X 
X 
X 


xxxx 
X 
X 
xxxx 


X 
X 


xxxxx 


HEC· RAS model of 1- 95 Bridge over West Ri ver, bet ween New Haven and West Haven , 
Connect i cut. This model has been deve l oped under the direction of ConnDOT for 
fl oodplain cert i fication purposes only, a nd i s not intended to be used for 
des i gn o r scour purposes. The portion o f West River i nc luded in t his model is 
tidal ly influe nced. 


Geometry f o r bridges was taken from copies of the bridge 
plans . Geomet ry f o r construction conditi ons was taken from the worst- case 
cons t ruct i on conditions as shown on the final bridge design plans. 


** ••••• t • ••• • ****.***** * ** *** •• *.* *** ~~* ************** * *********~***~*******I**. 


PLAN DATA 


Plan Title : 
Plan Fil e 


195 over West River- Natural Conditi ons 
g:\pro ject s \ scQurpro\GLASTON\west_River\l - DFloodplai nStudy\ HEC - RAS\ 195WestRiver.p03 


Geometry Tit le: NaturalCondi tions 
Geometry File g.\proJects\scourpro\GLASTON\ west Rive r \ 1-DFloodpla1nStudy \ HEC· 


RAS\I 95Wes tR iver .g03 


Flow Title : West Rive r Flow Condi tions 
Flow File g: \ projects\scourpro\GLASTON\ West_River \ l- DFloodplainSt udy \ HEC-


RAS\195"'es tRiver. f OI 


Plan Summary Information: 
Number o f: Cross Sections 


Culverts 
Bridges 


computational Information 


13 
o 
o 


Muli t p1e Openings 
1n1ine Structures 
Lateral St ruc tures ~ 


Water surface calculation tolerance 
Critica l depth calculaton tol erance ~ 
Maximum number of interations 


0.003 
0 . 003 
20 
0 . 1 
0.001 


Maximum d ifference tolerance 
Flow tolerance factor 


Computat i on Opt ions 
Crit i cal depth computed at all 
Conveyance Calculation Method: 
Frict ion Sl ope Method: 
Computational Flow Regime: 


FLOW DATA 


cross sections 
Between every coordinate 
Average Conveyance 
Subcritical Flow 


o 
o 
o 


point (HEC2 Style) 


Flow Title; 
Flow Fi l e 


West Ri ver Flow conditions 
g : \ pro j ects\scourpro\GLASTON\ Wes t _Ri ver \ l-DFloodplainStudy \ HEC- RAS \ I9 5WestRi ver.f Ol 


Flow Data (m3 / s) 
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********************************************************************************************* 
* River 
* WestRiver 


Reach 
WestRiver 


RS 
869 


100/10 
136 


25/MHW 
99.4 


10/MHW * 
78 • 


*****************************w******~*********~********~****~******************************** 


Boundary Conditions 
************************************************************************************************* 


* River Reach Profile Upstream 
Downstream 


************************************************************************************************* 
******* 


If.!'estRi ver 
2.27 


West River 
0.82 


WestRiver 
0.82 


WestRiver 


WestRiver 


WestRiver 


100/10 


25/MHW 


10/MBW 


Known WS 


Known WS 


Known WS 


************************************************************************************************* 
******* 


******************************* *** ********************************************** 


GEOMETRY DATA 


Geometry Title: NaturalConditions 
Geometry File g:\projeets\seourpro\GLASTON\West River\l-DFloodplainStudy\HEC-


RAS\I95WestRiver.g03 -


CROSS SECTION 


RIVER: WestRiver 
REACH; WestRiver 


INPUT 


RS: 869 


Description: Downstream of Railroad Bridge 
Station Elevation Data num; 19 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


o 
56.855 
87.604 
110.68 


2.728 
-.78 


-5 
-.785 


Manning's n values 
Sta n Val 


13.181 
62.455 
92.258 
115.32 


2.666 26.361 
-3.239 70.174 
-3.703 96.912 


- .63 136.271 


num", 
Sta n Val 


3 
Sta 


2.603 38.808 
-4.629 77.891 
-2.407 101.475 


.18 138.805 


n Val 
*******************************************w**** 


o .065 56.855 


Bank Sta: Left Right 
56.855 106.039 


.0235106.039 .065 


Lengths: Left Channel 
92 61 


CROSS SECTION OUTPUT Profile #100/10 


Right 
38 


2.142 
-6.019 


51.254 
82.747 


-1.673 106.039 
2.728 


Coeff Contr. 
.3 


1.68 
-5.509 
-.939 


Expan. 
.5 


******************************************************************************************* 
E.G. Elev (m) 


* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 


Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
* Cony. Total (m3/s) 


Length Wtd. {m) 
Min Ch E1 (m) 
Alpha 


* Fretn Loss (m) 
C & E Loss (m) 


2.28 
0.01 
2.28 


* -3.63 
*0.000010 
* 136.00 
* 103.17 
* 0.34 
* 8.30 
'* 44093.3 
* 60.10 
* -6.02 
* 1.47 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 


Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


Cony. (m3/s) 
* Wetted Per. (m) 


• 


* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (1000 m2) * 


Left OB 
0.065 
92.00 
15.01 
15.01 


0.80 
21.67 


0.05 
0.69 


258.0 
22.19 


0.06 
0.00 


125.29 
85.98 


Channel 
0.024 
61.00 


* 297.91 
* 297.91 
* 127.70 


49.18 
* 0.43 
* 6.06 


41401.9 
* 50.47 
* 0.55 
* 0.24 
* 339.81 
* 78.90 


Right OB * 
0.065 * 
38.00 
82.99 * 


* 82.99 * 
7.51 * 


* 32.32 * 
* 0.09 * 
* 2.57 * 
* 2433.4 


33.21 
0.23 


* 0.02 
* 99.12 * 


55.19 
******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
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0.85 
* 0.01 
* 0.84 
* - 3 . 94 
*0.000013 
* 99.40 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
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Left OB * 
0.065 * 
92.00 * 


2.99 * 
2.99 * 
0.14 * 


Channel 
0.024 
61. 00 


227.29 
227.29 


96.77 


* Right OB * 
* 0.065 * 
* 38.00 * 
* 37.62 * 
* 37.62 * 
* 2.50 * 







To p Width ( m) 
Vel Total (m/s) 


• Max ChI Dpth (m) 
• Conv. Total (m3/s) 


Lengt h wt.d. (m) 
Min Ch El (m) 
Alpha 


... Frct n Loss (m) 
C & E Loss (m) 


83.76 
0 . 37 
6.86 


27092.5 
6 0.4 5 
- 6. 02 
1. 28 
0 . 0 0 


• 0 .00 


TOp Wid t h (m) 
Avg. Vel. (m/s) 
Hydl· . Dep th (m) 
Conv. (m3 / s ) 
Wett ed Per . 1m) 
Shear I N/m2) 
St ream Power ( N/m s) 
Cum Volume (1 000 m3 ) 
Cum SA (1000 m2 l 


CROSS SECTI ON OUTPUT Profile #10/MHW 


3.69 
0 . 05 
0.81 
37.7 
4 .03 
0. 1 0 
0.00 


34. 39 
45.26 


4 9 .1 8 
0 .4 3 
4 . 62 


26374 .6 
50 .4 7 
0.59 
0. 25 


225.78 
78.68 


30.89 
0.07 
1. 22 


680.3 ... 
31 .18 
0.16 
0.01 


37.13 
31.16 


.... * • • • • ** ..... ** ... ******* ******* **.*******.*** ** .********* ***** ** ************* ••• ***.** * ... *.* •• 
• E.G. Elev (m) 


Ve l Head (m) 
* W.S . Ele v (m) 


c ri t W.S. (m) 
E.G. S l ope (m/ m) 
Q Total (m3/s) 
Top Wi d t h ( m) 
Ve l Total (m/s) 
Max Chl Dpth f m) 
Cony . Tot a l (m3/s) 
Le ng th Wtd. (m) 
Min Ch El (m) 


• Alpha 
Fr etn Loss 1m) 


... C & E Loss (m) 


CROSS S ECTI ON 


RIVER: l-I'estRi ve r 
REACH: West Rive r 


IN PUT 
Description: 


* 0.84 
* 0.01 


0.8 3 
-4.15 


*0.000008 
78. 00 
83.74 


0 . 29 
6. 85 


270 10.6 
6 0 . 45 
- 6.02 
1. 28 
0 .00 
0.00 


RS: 808 


Station Elevation 
Sta Elev 


Data 
Sta 


num", 
Elev 


Ele me nt 
* Wt. n -Val. 


Reach L en. 1m) 
* Flo w Area (m2 ) 


Area (m2) 
Flo w (m3/s) 
Top Wi dth fm) 
Avg . vel. (m/s) 
Hydr. Depth (m) 
Conv . (m3/s) 


* Wetted Per. (m) 
Shea r ( N/ m2 ) 
St ream Power ( N/ m s ) • 
CUm Vo lume ( 1000 m3) 
CUm SA (1 000 m2) 


3 0 
S t a Elev Sta 


Left DB * 
0.065 


Channe l 
0.024 
61.00 


22 6 . 90 
22 6 .90 


75.95 


92.00 
2.96 
2.96 
0.11 
3 .67 
0 . 0 4 
0.81 
3 7.2 
4. 01 
0.06 
0.00 


3 4. 23 
45.21 


Elev 


49.18 
0.3 3 
4. 61 


... 2 63 0 0 .1 
50.47 
0.37 
0.1 2 


225 . 55 
78 . 68 


Sta El e v 


Right OB 
0 . 065 
38.0 0 
3 7 .38 
37.38 ... 


1. 9 4 
30.88 
0.05 
1. 2 1 


673.3 
31. 1 7 


0. 1 0 
0.01 


37.08 
31. 1 2 


.** * • •• ** ... * ... ***** ...... ***** ... * ...... **.**.* •••• **.*.* •• *. **** ... * ... *************** ... * * ** * * 
o 


52 . 142 
89.172 


133. 6 77 
1 61.75 


1 90.4 8 1 


2 . 728 
1. 73 


- 1. 092 
- 3.222 
- 1. 682 


. 866 


9 .996 
61.178 


100.439 
139.932 
167.2 0 5 
196.832 


2. 392 1 9.991 
1.68 66.646 


-1. 381 111 .707 
- 3 145.387 


-1 .51 172.66 
- .679 206.161 


Manni ng ' S n Val ues num= 
Sta n Va l 


3 
S t a Sta n Val 


2.0 55 
. 356 


- 1. 67 
- 2.92 


- 1 . 338 
- .21 5 


n Va l 
•••• *.******. ** .* •• • ••• **.~.* ........... .... . .. .. . 


o . 065 72.114 


Bank St a: Left Right 
72.11418 4.129 


. 0 23 5 184.1 29 .065 


Leng ths : Left Channe l 
67 10 4 


CROSS SECTION OUTPUT Profile #10 0/10 


31.549 
72.114 


119.565 
1 50.842 
1 78.3 95 


2 15 .49 


Rig ht. 
1 00 


1. 917 43.107 
- .968 80.643 


- 2 .557 127.423 
-2.84 1 56.2 97 


-1.1 96 1 8 4 . 129 
.2521 7.495 


Coeff Cont r. 
.3 


1. 78 
-1. 03 


- 3 .41 3 
- 2 . 261 
- 1. 054 
2.72 8 


Exp an. 
. 5 


... ... ....... .. * •• ***.*.* •• * . * •• * .. . ....... . .......... * .............. ***** ............ * .............................. . * 
E.G. Elev (m) 


• vel Head (m) 
W.S . El ev (m) 
Crit W.S. (m) 
E.G. Sl ope (m/m) 
Q Total (m3/s) 
Top Wi dth (m) 
Ve l Total (m/s ) 
Max ChI Dpt h (m) 
Cony. Tota l (m3/s) 


• Length Wt d. (m) 
Min Ch El (m) 
Al pha 
Fretn Loss (m) 
C & E Loss (m ) 


* 2.28 
• 0.00 
• 2.28 
* -1.85 
*0.000006 
* 136.0 0 
* 203.76 
* 0.23 


5.72 
• 55526.9 


100.68 
- 3. 44 
1. 35 
0.0 0 
0. 00 


... El e me nt 
* Wt. n-val . 
... Rea c h Len. em) 


Flo w Area (m2) 
* Area (m2) 
* Flo w (m3/s) 


TOp Width (m) 
AV9 . Vel. (m/s) 
Hyd ro Depth (m) 


• Conv . (m3 / s) 
Wetted Pe r . (m) 


* Shear (N/ m2l 
St r e a m Power (N/ m 5) 
CUm Vo lume (1000 m3) 
Cum SA (1000 m2) 


CROSS SECTION OUTPUT Prof i l e #25 / MHW 


* 
* 
* 
* 
* 
* 
* 


* 
* 


* 


Left OB • 
0.065 
67.00 
40.02 * 
40.02 .. 


1.70 * 
58.75 * 


0.04 
0.68 


694. 4 
59.07 ... 


0 .04 
0. 00 • 


1 2 2.76 • 
82.28 • 


Channe l 
0.024 


104.00 
471.1 0 
471.1 0 
127.7 9 
112.02 


0.27 
4.21 


52173. 2 
112.20 


0.25 
0.07 


316 .35 
73. 98 


* Righ t 08 • 
0 . 065 * 


100.00 
8 8 . 1 3 * 


... 88 . 13 


.. 6.51 * 
33.00 • 


* 0. 07 
2.67 


2659.3 
... 34.00 


0. 1 5 
* 0. 0 1 


95.86 
* 53.95 


••• *****.* •••• *** •• ~.* •• * ••• *.* •••• ** ... * ........... * ••••••••• * •••••••••• • •••••••• * • •••• * •••••• ** 
... E .G. Elev (m) 


Ve l Head (m) 
* W.S. Elev (m) 


Over a Century of 
Engineering Excellence 


* 


* 


0.85 
0 . 00 
0.84 


• Element 
Wt . n - va l . 


* Reach Len. 


* 


1m) 
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Left OB .. 
0 . 065 ... 
67.00 * 


Channel ... 
0.024 


104.00 ... 


Ri ght OB .-
0.065 * 


1 00 .00 • 







Crit W.S. (m) 
* E.G. Slope (m!m) 
* Q Total (m3!s) 
* Top Width (m) 


Vel Total (m! s) 
Max ChI Dpth (m) 


* Conv. Total (m3!s) 
Length Wtd. (m) 
Min eh El (m) 
Alpha 
Frctn Loss (m) 
C & E Loss (m) 


-2.06 
*0.000014 
* 99.40 


151.33 
0.28 
4.28 


26905.2 
* 102.51 


-3.44 
1.21 
0.00 


* 0.00 


Flow Area (m2) 
* Area (m2) 
* Flow (m3!s) 
* Top Width (m) 


Avg. Vel. (m/s) 
Hydr. Depth {m} 


* Conv. (rn3!s) 
Wetted Per. (m) 
Shear (N!m2) 


* Stream Power (N/m s) 
Cum Volume (1000 m3) 


* Cum SA (1000 m2) 


• 
• 


• 


• 


• 


6.76 
6.76 
0.39 
7.47 
0.06 
0.90 


106.7 
7.69 
0.12 
0.01 


33.94 
44.75 


310.17 
310.17 


96.05 
112.02 


0.31 
2.77 


* 25997.4 
112.20 


0.37 
* 0.11 


209.39 
* 73.76 


• 


• 


41.55 
41.55 
2.96 


31.84 
0.07 
1. 30 


801.0 
32.15 


0.17 
0.01 


35.62 
29.96 


• 


• 
• 
• 


• 
****** ************************************************************************************* 


CROSS SECTION OUTPUT Profile #lO!MHW 
******************************************* ************************************************ 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
* Crit w.s. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 


Top Width (m) 
Vel Total (m/s) 


* Max chI Dpth (m) 
ConY. Total (m3!s) 
Length Wtd. (m) 
Min Ch El (m) 


* Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


0.84 
0.00 
0.83 


-2.20 
*0.000008 


78.00 
* 151. 29 


0.22 
4.28 


* 26765.5 
102.52 


-3.44 
1.21 
0.00 


* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 


Flow {m3!s} 
* Tap Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Cony. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m 5) 
* Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


• 
• 
• 
• 


Left OB 
0.065 
67.00 


6.70 
6.70 
0.31 
7.44 
0.05 
0.90 


105.3 
7.65 
0.07 
0.00 


33.79 
44.69 


Channel 
0.024 


104.00 
309.24 
309.24 


75.38 
* 112.02 


0.24 
2.76 


* 25867.1 
* 112.20 


0.23 
0.06 


209.20 
73.76 


• 
• 


• 
• 


Right OB * 
0.065 


100.00 
41.28 
41.28 * 


2.31 
31.83 * 


0.06 * 
1.30 * 


793.0 * 
32.14 * 


0.11 * 
0.01 


35.59 
29.93 


******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 


RS: 704 


Station Elevation Data num= 
Sta Elev Sta Elev 


38 
Sta Elev Sta Elev Sta Elev 


******************************************************************************** 
o 


53.348 
91.215 


151. 813 
196.062 
220.793 
244.645 
302.852 


2.728 12.552 
1. 73 
.548 


.04 


60.541 
104.3 


162.32 
.854 201.393 


-2.915225.634 
-2.286 254.561 
1.497 322.136 


2.399 25.105 
1.68 73.723 
.283 117.385 


o 173.247 
-1.258206.724 
-2.916230.727 
-1.644264.475 
2.161 324.379 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
Sta 


o .065184.174 .0235 274.021 


2.07 35.629 
.034 78.623 


-.018129.346 
0184.174 


-1.662 211.337 
-2.786 235.82 
-1.001 274.021 
2.728 


n Val 


.065 


Bank Sta: Left Right 
184.174 274.021 


Lengths: Left Channel Right 
166 101 148 


CROSS SECTION OUTPUT Profile #100/10 


1. 925 46.155 
.33584.919 
.031 141.306 


0190.117 
-2.288215.952 
-2.656240.233 


.084 283.566 


Coeff Contr. 
.1 


1. 78 
.106 


.OB 
.427 


-2.913 
-2.471 


.833 


Expan. 
.3 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Cdt W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max chI Dpth (m) 
* Cony. Total (m3!s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 2.28 
* 0.00 


2.28 
* -1.53 
*0.000008 
* 136.00 
* 305.38 


0.19 
* 5.19 
* 46998.5 
* 140.71 
* - 2 . 92 


• 
• 


2.13 
0.00 
0.00 


* Element 
* Wt. n-Val. * 
* Reach Len. (m) * 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (m3/s) * 
* TOp Width (m) * 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) * 
* Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/rn s) * 
* Cum Volume (1000 m3) * 
* Cum SA {1000 m2} * 


Left OB * Channel 
0.065 


101.00 
292.55 
292.55 


21.70 
166.96 


0.07 
1. 75 


7498.6 
167.12 


0.14 
0.01 


111.62 
74.71 


• 
• 
• 
• 
• 
• 
• 


0.024 
148.00 
360.36 
360.36 
111.81 


89.85 
0.31 
4.01 


* 38640.4 
* 90.09 
• 
• 
• 
• 


0.33 
0.10 


273.12 
63.48 


* Right OB * 
* 0.065 * 
* 166.00 * 
* 48.27 * 
* 48.27 * 
* 2.49 * 
* 48.57 * 


0.05 
0.99 * 


* 859.5 * 
48.65 * 


* 0.08 * 
0.00 * 


* 89.04 * 
* 49.87 * 


******************************************************************************************* 


Over a Century of 
Engineering Excellence 
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CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 


E.G. Elev (lU) 
* Vel Head (m) 


W.S. Elev 1m) 
* Crit W.S. (m) 


E.G. Slope (m/m) 
* Q Total (m3/s) 


Top Width (m) 
* Vel Total (m/s) 


Max chI Dpth (m) 
* ConY. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
Alpha 


* Frctn Loss (m) 
C & E Loss (m) 


* 0.84 
* 0.01 


0.84 
* -1. 74 
*0.000025 
* 99.40 


216.36 
0.30 


* 3.75 
19900.5 


* 145.17 
-2.92 
1. 68 


* 0.00 
0.00 


Element 
Wt. n-Val. 
Reach Len. (m) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
Top Width (m) 
Avg. vel. (m/s) 


* Hydr. Depth (m) 
Conv. (m3/s) 


* Wetted Per. (m) 
* Shear (N/m2) 
* Stream Power (N/m s) 
* Cum Volume (1000 m3) 


Cum SA (1000 m2) 


• 


• 
• 


Left OB 
0.065 


101.00 
101.20 
101.20 


7.27 
116.88 


0.07 
0.87 


1455.8 
116.97 


0.21 * 
0.02 * 


30.32 
40.58 * 


Channel 
0.024 


14 8.00 
230.92 
230.92 


91.93 
89.85 


0.40 
2.57 


18404.3 
90.09 


0.63 
0.25 


181.25 
63.27 


Right OB * 
0.065 


166.00 * 
-I< 4.41 * 


4.41 
* 0.20 


9.64 * 
* 0.05 


0.46 
40.4 
9.68 
0.11 
0.01 


33.32 
27.89 


**********~************-******************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 
W.S. Elev (m) 


* Crit W.S. (m) 
* E.G. Slope {mimi 
* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min ch El (m) 


Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


0.83 
0.00 


* 0.83 
* -1.88 
*0.000016 
* 78.00 
* 216.19 


0.23 
* 3.75 


19808.0 
145.19 


-2.92 
1. 68 


* 0.00 
* 0.00 


* Element 
Wt. n-Val. 
Reach Len. (m) 


* Flow Area (m2) 
* Area {m2} 


Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m s) 
* Cum Volume (1000 m3) 
* Cum SA {1000 m2l 


• 


• 
• 
• 
• 


• 


Left OB 
0.065 


101.00 
100.47 
100.47 


5.67 
116.82 


0.06 
0.86 


1439.0 
116.92 


0.13 
0.01 


30.20 
40.53 


Channel 
0.024 


148.00 
230.36 
230.36 


* 72.18 
89.85 


0.31 
2.56 


* 18329.4 
* 90.09 
* 0.39 


0.12 
181.14 
63.27 


• 
• 


• 
• 
• 
• 


• 


Right OB * 
0.065 * 


166.00 
4.35 
4.35 * 
0.16 * 
9.51 
0.04 
0.46 
39.6 
9.56 * 
0.07 * 
0.00 * 


33.30 
27.86 * 


*****~~*****~****************************************************************************** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 


RS: 556 


Station Elevation Data num~ 
Sta Elev Sta Elev 


47 
Sta Elev Sta Elev Sta Elev 


*******************--*-**-*********************************~******~-**-******-** 


o 
47.361 


115.571 
173.172 
204.258 
249.816 
312.886 
339.927 
366.346 
411.449 


2.728 
2.005 


1. 68 
.54 


.136 


10.755 
56.323 


127.079 
180.396 
212.586 


.125 259.246 
-1.907 318.501 
-2.821 345.256 


.087 374.435 
2 416.522 


2.661 
1.819 
1.376 


.409 


.156 
.07 


-2.34 
-2.035 


.273 
2.5 


Manning's n Values 
Sta n Val 


num", 
Sta n Val 


21.512 
71.867 


138.588 
185.872 
220.913 
280.748 
324.117 


350.44 
382.525 


3 
Sta 


2.594 
1.799 
1.071 


.335 


.176 
-.03 


-2.773 
-1.394 


.632 


n Val 
************************************************ 


o .065 280.748 


Bank Sta: Left Right 
280.748 366.346 


.0235 366.346 .065 


Lengths; Left Channel 
220 164 


CROSS SECTION OUTPUT Profile #100/10 


29.955 
87.41 


152.268 
191.348 


230.65 
300.969 
329.358 
355.623 
393.462 


Right 
157 


2.393 
1. 78 
.871 
.262 


38.4 
101.49 


165.948 
197.803 


.178 240.386 
-1.055 306.928 
-3.19 334.599 


.752 360.985 
1.062404.401 


Coeff Contr. 
.1 


2.191 
1. 73 
.671 
.199 


.18 
-1.481 
-3.607 


.419 
1.492 


Expan. 
.3 


*******************************"************************************************************ 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit w.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
*" Max ChI Dpth (m) 
* Cony. Total (m3/s) 


Over a Century of 
Engineering Excellence 


* 2.28 
0.00 


* 2.28 
* -1.51 
*0.000010 


136.00 
379.37 


* 0.19 
* 5.88 
* 43467.6 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 


Flow (m3/s) 
Top Width (m) 


*" Avg. Vel. (m/s) 
*" Hydr. Depth {m} 
* Conv. (m3/s) 


45 


• 
• 
• 
• 
• 
• 
• 
• 
• 


Left OB 
0.065 


220.00 
332.57 
332.57 
23.03 


245.87 
0.07 
1. 35 


7359.6 


Channel 
* 0.024 
* 164.00 
* 332.10 
* 332.10 
* 108.89 
* 85.60 
* 0.33 
* 3.88 
* 34801.7 


• 
• 
• 
• 
• 


• 
• 
• 


Right OB * 
0.065 * 


157.00 * 
63.05 * 
63.05 * 
4.09 


47.90 
0.06 * 
1.32 * 


1306.3 * 







We t ted Per. (m) " Length Wtd. (m) 
,. Min Ch El (m ) 


Alpha 


170 . 9 5 
-3.61 
2.4 9 
0.00 
0.00 


Sh e ar (N / m2) " 


Frctn Loss (m) 
,. C & E L o ss (m) 


Stream Power (N/m s ) 
Cum Vo lume (1000 m3 ) 


.,. Cum SA (1000 m2) 


CROSS SECTION OUT PUT Pr o f ile il25/r-1HW 


E.G . El ev (m) 
Vel Head (m) 


0.84 
0 .01 
0 . 83 


-1. 76 


Element 
Wt. n - Val . 
Rea c h Le n . (m) 
Flow Area (m2) 
Ar ea (m2) 


* W.S . El e v (m) 
Crit W.S . ( m) 
E.G . Slope (m/m ) 


.,. Q Total (m3 / 5 ) 
*0.0000)4 
* 99.40 


23 2.44 
Flo w (m3/s) * 


* Top Width (m) 
* vel Total (m/s ) 


Max ChI Dp t h (m) 
Conv . To t al (m3/9 ) 


* Le ngth Wtd. (m) 


* 0. 3 4 
4 . 44 


16951. 0 
1 6 6. 36 


-3 .61 


Top Width (m) 
,. Avg. Vel. (m / s) 


Hydr . Depth (m ) 
Conv. (m3 / s ) 
Wet t e d Per. ( m ) 
Shear (N/m2 ) ,. Mi n ch EI (m) 


Alph a 
Fr ctn L oss ( m) 
C & E Loss (m) 


* 1 .64 
0. 01 


" 0. 00 


St. r eam Po wer (N/ m s) 
Cum Vol u me (1000 m3) * 
Cum SA (1000 m2) 


CROSS SECTION OUTPUT Profile #10/~rnW 


E.G . Elev (m) 
* Ve l Head (m) 


W.S. E l e v (m) 
,.. e ri t W.S . (m) 


E.G . S l o pe (m/ m) 
Q To tal (m3/s) 


.. TOp Widt h (m) 
Vel Total (m/s) 
Ma x Chl Dpth (m) 


* Cony. Total {m3 / s } 
Le ngth Wtd. (m) 


* Min Ch El (m) 
Alpha 


* Fretn Loss ( m) 
C & E L oss (m) 


CROSS SECTION 


RIVER: WestRi v er 
REACH: WestRi ve r 


I NPUT 


0. 83 
0 .01 
0 . 83 


-1. 93 
* 0. 00002 1 


7 8 .00 
232 .1 0 


0 .2 7 
,.. 4.4 3 
" 16901. 3 


166. 34 
-3.61 
1. 64 
0 .00 


.. 0.00 


RS; 3 92 


El e me nt 
Wt. n-Va l. 
Reach Len. ( m) 
Flo w Ar ea (m2) 
Area (m2 ) 
Flow (m3 / s ) 


.. To p Widt h (m) 
Avg. ve l. (m/ s ) 
Hy d r . Depth (m) 
Conv. (m3/s) 
We t.t e d Per. (m) 
Sh ea r (N / m2 ) 
Stre a m Power (N/ m s) 
Cum Vol ume (1000 m3) 


,.. CUm SA (100 0 m2) 


Descriptio n; Exist.ing 1-95 - Upstream 
Station El e vatio n Data num = 35 


S t a E1ev S ta Elev Sta 


o 
4 5.763 
83.072 


137. 439 
1 77.97 


215 .311 
252. 961 


2 . 5 1 5 
2 . 0 49 
1. 2 17 
-.421 


-2.825 
.9 3 3 


.13 


9 .564 
51.695 
93.035 


148.524 
185.374 
222.225 
2 6 5.73 5 


2.50 7 
1. 68 
.858 


-. 706 
-3.01 1 


-.69 
1.043 


Manning'S n Values 
S t a n v a l 


num== 
Sta n Val 


19 . 1 28 
58 . 8 91 


102. 99 7 
1 55 . 4 3 8 
192. 7 79 
229 . 262 
278.511 


3 
St. 


o . 0 7 148.524 .0235 2 3 6.298 


Elev 


2.5 
1. 68 


.5 
-.844 


-3.197 
-.536 
1.955 


n Val 


. 0 6 5 


Bank Sta : Le ft Right 
148.524 236.298 


Lengt.hs: Left Channel 
4 8 48 


CROSS SECTION OUTPUT Profile #1 00/10 


'* 2.28 El e ment 


S t a 


2 9. -4 79 
66.086 


114.676 
162.352 
200.588 
236.298 
292.237 


Right 
48 


'* E.G. Elev (m) 
'* Ve l Head (m) 
* w. S. Elev (m) 
,. Crit W.S. (m) 


,. 0.01 
2.2 7 


* - 1.47 
*0. 000011 


136. 00 


Wt. n-Val. 
Re a c h Len. (m) 


E.G. S l ope (m/ m) 
Q To tal (m3/9) 


Over a Century of 
Engineering Excellence 


'* Flo w Area (m2 ) 
Area (m2) 
Flo w (m3/ s ) 


46 


• 
• 
• 
• 


245.89 
0.13 
0.01 


80.05 
53 .87 


Left OB 
0 . 0 65 


220 .00 
73.19 
73.19 


4.98 
125.64 


0.07 
0.58 


849. 7 
1 25 . 6 4 


0 .20 
0 .01 


21.52 
28.34 


85.94 
0.37 
0. 1 2 


221. 87 
50. 50 


Channel 
0 .024 


." 1 64.00 
2 0 8 .35 
208.35 


* 93 .83 
85.6 0 


,.. 0 . 4 5 
2. 4 3 


* 16000 . 6 
85.94 


0.82 
,. 0 .3 7 


148 .75 
50.28 


Left OB * Ch a nn e l 
0.065 * 0.02 4 * 


220. 0 0 ." 164 .00 
7 2 .73 2 08.03 
7 2 . 73 ,.. 20 8.03 
3.88 73.66 


125.39 85.60" 
0.05 0.35 
0 .58 2 .4 3 


8 41.6 * 1 596 0 . 0 * 
125.39 8 5 . 94 


0.12 * 0 .5 1 
0.01 0 . 1 8 


21.45 * 148. 7 0 
2 8 .30 50 . 2 8 


El ev 


2.459 
1.68 
.182 


-.981 
-2.186 


Sta 


39.829 
74.58 


126. 356 
17 0.162 
208. 397 


-.381 244.6 29 
3. 125 3 0 5. 964 


Coeff Contr. 
.3 


Ele v 


2. 41 7 
1.449 
- .136 


-1. 903 
-1 . 175 


- . 125 
4.295 


Expan. 
.5 


47. 96 
0.13 
0.01 


79.80 
41. 87 


Right OB ." 
0 . 065 


1 57.00 
9.5 0 
9 . 50 
0.59 


21.21 
0. 06 
0.45 


100. 8 
2 1 . 23 


0 . 1 5 
0 . 0 1 


32.1 7 
25.33 


Right 0 8 
0.065 


157 .00 ,.. 
9.4 3 
9.4 3 .. 
0.4 6 


21. 11 
0. 0 5 
0 .4 5 
99.7 


21.1 3 
0.09 * 
0.00 * 


32.16 
25.32 


Left OB .,. 
0.070 * 
48.00 


162. 05 • 
162. 0 5 


1 1 .94 


Channel 
0. 0 24 
48. 00 


340 . 02 
34 0 .02 
118.4 0 


* Right OB 
'* 0 . 065 


• 


* 48.00 
,. 71.96 


71 . 9 6 
5.66 







Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
* ConY. Total (m3/s) 
* Length Wtd. (m) 
* Min ch EI (m) 


Alpha 
Frctn Loss (m) 
C & E Loss (m) 


240.07 
* 0.24 


5.47 
40911.9 


48.00 
-3.20 
1. 89 
0.00 
0.00 


Top Width (m) 
* Avg. vel. (m/s) 


Hydr. Depth (m) 
Conv. (m3/s) 
Wetted Per. (m) 
Shear (N/m2) 
Stream Power (N/m s) * 
Cum Volume (1000 m3) * 
Cum SA (1000 m2) 


106.36 
0.07 
1. 52 


3592.3 
106.42 


0.17 
0.01 


25.64 
15.12 


87.77 
* 0.35 


3.87 
35618.1 


88.03 
0.42 
0.15 


* 166.76 
36.28 


45.94 
0.08 
1. 57 


1701. 4 
46.02 


0.17 
0.01 


69.21 
34.50 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 


E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
Crit W.S. (m) 
E.G. Slope (m/m) 


* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


ConY. Total (m3/s) 
Length Wtd. (m) 
Min Ch El (m) 
Alpha 


* Frctn Loss (m) 
C & E Loss (m) 


0.83 
0.01 
0.82 


* -1.71 
*0.000033 


99.40 
* 168.69 
* 0.36 


4.02 
* 17215.4 
* 48.00 


-3.20 
1.44 


* 0.00 
* 0.00 


Element 
Wt. n-Val. 
Reach Len. (m) 
Flow Area (m2) 


* Area (m2) 
Flow (m3/s) * 


* Top Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
Conv. (m3/s) * 


* Wetted Per. (m) 
Shear (N/m2) 
Stream Power (N/m s) 


* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) 


Left OB * 
0.070 
48.00 * 
44.06 * 
44.06 


Channel 
0.024 
48.00 


212.89 
212.89 


94.24 
87.77 


0.44 
2.43 


3.64 
54.55 * 


0.08 
0.81 


630.6 
54.57 


0.26 


* 16321.9 
* 88.03 


0.02 
8.62 * 
8.52 


0.79 
0.35 


114.20 
36.07 


Right OB 
0.065 
48.00 
19.19 
19.19 


1. 52 
26.37 


0.08 
0.73 


262.9 
26.41 


0.24 
0.02 


29.92 
21.60 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 
W.S. Elev (m) 


* Crit W.S. (m) 
E.G. Slope (m/m) 


* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 


Min eh El (m) 
Alpha 
Frctn Loss (m) 
e & E Loss (m) 


0.83 
0.01 
0.82 


-1.88 
*0.000021 
* 78.00 


168.63 
* 0.28 


4.02 
17194.7 


* 48.00 
* -3.20 
* 1.44 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 


Reach Len. (m) 
* Flow Area (m2) 


Area (m2) 
Flow (m3/s) 
Top Width (m) 


* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


Conv. (m3/s) 
* Wetted Per. (m) * 


Shear (N/m2) * 
Stream Power (N/m s) * 
Cum Volume (1000 m3) 


* Cum SA (1000 m2) 


Left OB 
0.070 
48.00 
43.97 
43.97 
2.85 


54.50 
0.06 
0.81 


628.9 
54.52 


0.16 
0.01 
8.62 
8.51 


Channel 
0.024 
48.00 


212.75 
212.75 


73.96 
* 87.77 
* 0.35 


2.42 
* 16303.7 


88.03 
* 0.49 


0.17 
114.19 


36.07 


Right OB 
0.065 
48.00 
19.14 
19.14 
1.19 


26.35 
0.06 
0.73 


262.1 
26.38 


0.15 
0.01 


29.92 
21.59 


**********************************************************************************~******** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


RS: 344 


Description: Existing 1-95 - Downstream 
Station Elevation Data num~ 29 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


o 3 
1.608 
-.156 


15.129 
102.311 
148.106 


-3.374 182.841 


2.5 51.867 
1.358 115.205 
-1.02 155.864 


-3.725189.356 


2.5 
.843 


-1.885 
-2.983 


59.944 
123.019 
162.675 


195.87 


90.746 
140.348 
176.164 
208.197 
254.929 


-.591 216.678 
1.829 268.171 


.051 225.16 
2.071 283.269 


.693 233.423 
2.371 298.895 


Manning's n Values 
Sta n Val 


num~ 


Sta n Val 
3 
Sta n Val 


************************************************ 
o .07 140.348 


Bank Sta: Left 
140.348 


Right 
225.16 


.0235 225.16 .065 


Lengths: Left Channel 
45 45 


CROSS SECTION OUTPUT Profile #100/10 


Right 
45 


2.23 75.224 
.693 130.436 


-2.454 169.486 
-2.241 202.034 


1.14 241.687 
3.24 


Coeff Contr. 
.3 


1.946 
.293 


-3.023 
-1.416 
1.586 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
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2.28 
0.01 
2.27 


* Element 
* Wt. n-Val. 


Reach Len. 


* 
1m) 


47 


Left OB * 
0.070 * 
45.00 * 


Channel 
0.024 
45.00 


* Right OB * 
0.065 * 
45.00 * 







• er it ~1. s. 1m) - 1.B7 Flow Area (m2) 8 1 .3 6 342 .29 31. 35 
E .G. S l ope (m/ m) ' 0 .0000 12 Area (m2) 8 1 . 36 3 4 2 . 29 3 1 .35 
Q Tota l (m3!s ) 136.00 Flow (m3/s) 5. 11 129 .38 1 .51 
Top Widt h 1m) 2 1 9.43 • TOp Width 1m) 81.60 8 . . 81 53 . 02 
Vel To t al Im/s) 0. 30 • Avg. Vel. Im/s) • 0.06 0 .38 0.05 


• Ma x Chl Dpth 1m) * 5. 99 Hydr . Depth 1m) 1. 0 0 4. .04 0 .5 9 
Cony. Total (m3/s) · 38687.8 ConY . (m3/s) 1453.6 * 36804.2 430.0 
Le ngth Wtd. 1m) '5. 00 Wetted Per. 1m) 81 . 64 85. 22 53.05 
Mi n Ch El 1m) -3 .72 Shear IN/m2) • O. 1 2 0 .4 9 0. 07 
Alpha 1 . 52 * Stream PowC!r (N/ m s) 0 .01 0.18 0.00 
Fretn Loss 1m) O. 00 Cum Vol ume (1 00 0 m3) 19 .8 0 150.38 66.73 
C & E Loss 1m) 0 .00 Cum SA (1 000 m2 ) 10 . 61 32.14 32.13 


*I.~.* •• ~~* •••• **.*******~*********** ********************** ************** **** •• *** •• *.* •• ** 


CROSS SECTION OUTPUT Profile #25 / MHW *._0 ••••• __ ._ •• __ • __ * _____________ *_" • • ___ *_ ..... _ ... _************ ******* ** * **www~~~~~~ ~ .* * 


• E .G. Elev 1m) 0 .83 * Eleme nt Left OB Channe l Right OB 
Vel Head 1m) o. 01 • Wt. n ~ Val. 0.0 70 0.02 4 0.065 
W.S. El ev 1m ) 0 .82 Reach Len. 1m) 45.00 * 45 .00 45 .0 0 
Crit W. S. (m) * -2 .10 Flow Area (m2 ) 10.33 * 219 .4 5 0.15 


* E.G . Slope (m/ m) '0 .00 003 2 • Area (m2) 10 .33 21 9 . 4 5 0.15 
Q Tota l (m3/s) 99 . 40 * Flow (m3 /s) 0 .60 * 98 . 80 • 0.00 
To p Widt h 1m) III .2 1 To p Width 1m) 24 . 0 2 84 .81 2.37 
Ve l Total (m/s) * 0 . 43 Avg . Vel. (m/s ) 0.06 • 0 .4 5 0.01 
Ma x ChI Dpth 1m) 4 .55 Hyd r. Depth 1m) 0.43 * 2 .59 0 . 0 6 • 
Cony. Tota l (m3/s) 17650 .3 • Cony. (m3/s ) 10 5. 7 1 7544 .2 0 . ' 
Le ng t h Wtd . 1m) • 45.00 Wette d Per. 1m) 24 .04 85.22 2.38 · Min Ch El 1m) - 3.72 Shear (N/ m2 l 0 .13 0.8 0 0.02 
Al pha 1 .08 Stream Power (N / m $) 0 . 01 * o. 36 0.00 


* Frctn Loss 1m) o. 00 Cum Volume (100 0 m3 ) 7 . 31 • 1 03 .8 3 2 9. 'I S 
C & E Los s 1m) o. 0 0 Cum SA (1000 m2) • 6.63 31 . 92 2 0. 91 


~*~* •• * •• **.**~*~****.**.**.*******W** ••• W~*****************.********~w.*.**.*.* •••••• **.*. 


CROSS SE:CT ION OUTPUT Profile #10 / MHW 
*.~.*.*** ••• ~ •••• ****.******.**.*****.***~* *~*~* * ** *.************************.* •• * ••••• **.* 


* E .G. El ev 1m) 0 .8 3 • El e men1: Left OB * Channel Right OB 
* Ve l Head 1m) 0 .01 * Wt. n ~ Va l. 0.070 * 0.0 2 4 0.065 


w. S. Elev 1m) 0 .82 • Reach Len . 1m) 45 .00 • 45. 00 45.00 
Crit W.S. 1m) ~2.25 Flow Area (m2) * 10 .32 * 219. 39 0 . 1 5 
E.G. Sl ope (m/m) '0 .00 0020 • Area (m2) 10 .32 • 219.3 9 0 . 1 5 
Q Total (m3/s) * 78.00 Flow (m3/s ) * 0 .47 77. 53 0.00 


* Top Width 1m) * 1 11.16 Top Width 1m) 23 .99 84.81 • 2.36 
Ve l Total (m/s) * 0.34 AV9· Vel. (m/s) 0 .05 0.3 5 0.01 
Ma x Ch l Dpth 1m) • 4.55 Hydr. Depth 1m) 0 .43 * 2. 59 0. 06 
Conv . To t a l (m3/s ) • 1 7643.1 Conv. (m3/s) 1 05.6 17537. 2 0.' 
Le ngth Wt d. 1m ) 45. 00 * Wett ed Per. 1m) 24. 01 85.22 2.3 7 
Mi n Ch 81 1m) • ~ 3.72 Shear (N/ m2 ) 0 . 0 8 0.4 9 0.01 
Al pha 1. 08 * St rea m Power (N/ m s) 0 . 00 0.17 0 .00 
Fret n Loss 1m) 0.00 · Cum Vol ume (lO oO m3) 7.31 1 03.82 • 29. 46 
C & 8 Loss 1m) * 0.00 · Cum SA (1000 m2) 6 .63 31 .92 20.9 0 


••• *~* •• * ••• ** •••• ** • •• • •• *.*~ .****.* •• *.* ••••••• * ••• * ••••• • •• ** ••••• ~*~.* ••• ••••••• * .~.* •• 


CROSS SECTI ON 


RIVER: WestRiver 
REAC H: WestRiver 


I NPUT 
Description: 
Station El eva tion 


Sta Elev 


- 2.114 3.5 
32.091 1. 08 
64. 566 - 2.879 
92. 837 - 3 .291 


127. 14 7 1.119 
191 . 461 1. 88 


Data 
Sta 


0 
38.306 
70.169 
98.15 


136 .579 
21. .292 


Manning' S n Val ues 
S ta n Val Sta 


RS: 299 


num= 
Elev 


1. 97 
-.521 


-3.057 
-2.397 


1. 68 
2.19 


nurn= 
n Va l 


28 
Sta 


8.726 
44.523 
75.956 


1 03. 4 64 
149.279 
237.123 


3 
Sta 


El ev 


1.7 
- 2.121 
~ 3. 33 1 


- 1.502 
1. 73 
2.5 


n Va l 
• •• •••••••• ***.* • • * •• • ** •••••••••••••••••••• * •• * 


- 2. 114 .07 32.091 . 0 235 1 27. 14 7 .065 


Bank St a: Left Right Lengths: Left Channel 
32. 091 127.147 35 2 7 


CROSS SECTION OUTPUT Profile #100/1 0 


Sta Elev Sta Elev 


17.451 1.43 24.771 1. 255 
51.743 -2 .411 58 . 962 -2.701 
81.744 -3 .605 87.291 ~3.448 


110 .589 -.472 117.714 .558 
161.979 1. 78 176.719 1. 83 


Right Coeff Contr. Expan. 
27 .1 .3 


•••• *.~ •••••••• **** •• **.**.****** •• **.*.* ••• * ••• **.*********** **** * ** • • *.****.** * *. **** ••• * 
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E.G . Elev 1m) 
Vel Head (m ) 
W.S . Elev (m) 
Cr it W.S. (m) 
E.G. Slope (m/m) 
Q Tot a l (m3/s) 
Top Width (m) 
Vel To t al (m/s ) 
Max ChI Dpth (m) 
Cony. Tota l (m3 / s) 
Length wt d. (m) 
Mi n Ch El (m) 


* Alpha 
Frct n Loss (m) 
C & E Los s (m) 


2.28 
0 .01 
2. 27 


* -2. 09 
*0.000 010 
* 136.00 


220. 59 
0 .3 0 
5. 87 


431 02 .1 
27.11 
- 3.6 0 
1. 30 
0. 00 
0.00 


Element 
Wt. n - Val. 
Reac h Len . (10) 
Flow Area (m2) 
Al' ea (m2) 
Flow (m3/s) 
Top Width (m) 
Avg. Vel. (m/s) 


* Hydr. Depth (m) 
.. Conv . (m3/s) 


\'let-ted Per. (m) 
Shear (N/m2) 
Stream Power (N/m s) 
Cum volume (1000 013) 
Cum SA (1 0 00 m2) 


Lef t OB 
0 . 07 0 
35.00 
24 . 8 7 
24.87 


1. 00 
32 .51 


0 . 04 
0.77 


316.1 
32.62 


0 . 07 
0 .00 


1 7.41 
8. 04 


Channel 
0.024 
27.00 


390.41 
390.41 
133.73 


95.06 
0.3 4 
.; .11 


42383.5 
95.81 
0.40 
0.14 


133.90 
28.09 


Right DB 
0.065 


* 27.0 0 
40 .49 


* 40.4 9 
* 1.2 7 


93.03 
0.0 3 
0.4 4 


402 . 5 
93.05 


0 . 04 
* 0 . 00 
* 65.1 1 
* 28.84 


Warning; The conveyance rat io (upstream conveyance d ivi ded by downstream conveyance) is less than 
0.7 or grea t e r than 1 .4 . This may indicate the need for additi onal cross sections. 


CROSS SECTION OUTPUT Prof i l e ~2 5/MHW 


E.G . Elev ( m) 
Vel Head (m ) 
W.S. Elev (m) 
Crit W.S. (m) 


* E.G . Slope (m /m) 
Q To t al (m3/s) 
TOp Width (m) 
ve l To t al (m/s) 
Max ChI Dpth (m ) 
Conv. Total (m3/s) 
Length wtd. (m) 
Mi n Ch E1 ( m) 


Al p h a 
Frctn Loss (m) 
C & E Loss (m) 


0.83 
0.01 


.. 0.82 
* -2. 28 
* 0. 000021 
* 99.40 
* 89.0 5 


0.39 
4.4 3 


21568.3 
27 . 05 
- 3.60 
1. 00 
0.00 


* 0.00 


Element 
Wt. n -val. 
Reach Len. (m) 
Flow Area (m2 ) 
Area (m2 ) 
Fl o w (m3/s) 
Top Width (m) 
Avg. vel. (m/s) 
Hydr. Depth (m) 


~ Conv. (m3 /s) 
We tted Per. (m) 
Shear (N/ m2l 
St r eam Power (N!m s) 


* Cum volume (1000 m3) 
Cum SA (1 000 m2) 


Le f t OB 


35.00 


7.08 * 
6.09 * 


Channel * Right OB 
0.024 * 
27.00 


253.61 * 
253.61 * 


99. 40 * 
89.05 


0.39 
2.85 


2 1568.3 
89.76 


0. 59 
0.23 


93.18 
28.0 1 


27. 00 


29.45 
20.85 


warning: The conveyance ratio (upstream conveyance divided by downstream conve yance) is less t han 
0.7 or greater than 1. 4. This may ind i cate the need for additional c ross sections. 


CROSS SECT ION OUTPUT Pro f ile # 10/ r-1HW 


E.G. Elev (m) 
Ve l Head (m ) 
W.S. Elev (m) 


* Crit W.S. (m) 
* E.G. Slope (mjm) 


Q Tota l (m3/s) 
Top Width (m) 
Ve l Total (m/s) 
Max ChI Dpth (m) 


-It ConY . Total (m3 /s) 
Lengt.h wt.d. (m) 
Min Ch E1 (m) 


• Alpha 
Fretn Loss (m) 


* C & E Lo ss (m) 


0.B3 
0.00 
0 .82 


"* -2. 4 1 
*0 . 0000 13 
* 78.00 


89.04 
0.31 


* 4.4 3 
* 2 1562.3 
* 27.05 


-3 .60 
1.00 
0.00 


* 0.00 


Ele ment 
Wt . n-Va l . 


• Reach Len. (m) 
• F low Area (m2) 
• Area (m2) 


Flo w (m3 /s ) 
Top Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3 /s) 


• Wetted Pe r . (m) 
Shear ( N/ m2) 
Stream Power ( N/ m s) 


• 


* Cum Vol ume (1 000 m3) * 
Cum SA (1000 m2) • 


Left OB 


35 . 00 


7.08 • 
6 . 09 • 


Channe l 
0.024 
27.00 


253.56 
253.56 


78.00 
89.0 4 


0.31 
2.85 


21562.3 
89. 75 
0.36 
0.11 


93.18 
28.01 


Right DB 


* 27.00 


• 
29.45 


* 20.85 • 
*.* .. * * ****** •••••••• *** ~ ****."** •••••• * .. *.**** *****.* •••••• ****** ****.* ••••• *****.** .. * ***.*. 


warn ing : The conveyance ratio (upstream conveya n ce divided by downs tream conveyance ) i s less t h a n 
0.7 or greater t han 1.4. Thi s may indicate the need f o r additional cross sections . 


CROSS SECTION 


RI VER ; WestRi ver 
REACH: WestRiver 


INPUT 
Description: 
Station El e vat i on 


St a Elev 
Data 


Sta 


RS: 272 


nurn>: 
Elev 


25 
Sta El ev Sta Elev Sta Ele v 


*********.** * ,** *.* .. ***** •• ** ••••• **.************. ** . . . .... *.**** ***.*.** ••• * * *** 
0 2 ., 8 9. 145 .6 73 18 .289 - 1.133 23.919 -1. 87 29.55 - 2.606 


36. 71 3 - 2 .61 43 .876 -2 .61 4 4 9. 53 7 -2.592 55.198 -2.57 61.1 54 - 3. 14 
67. 112 - 3. 71 72.854 - 3 .66 5 78.597 - 3 .62 84.252 -3. 452 89.907 - 3.285 
97.046 - 2.87 104 .186 - 2.454 112.77 1 - 1 .81 8 121.357 -1.181 133.881 - 1 .539 


1 46.4 05 - 1. 897 159.80 9 -.655 1 73.214 .586 196.214 1 .514 219.213 2.44 1 
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Man n ing' s n Values 
Sta n Val 


num= 
St.a n Val 


3 
St . n Va l 


o .07 23 . 91 9 . 0235 11 2 . 771 .06 5 


Ban k Sta : Lef t Rj ght 
23 .919 112.771 


Lengths: Lef t Cha nnel 
85 1 27 


CROSS S ECTI ON OUTPUT Pro file #100/1 0 


Right 
14 2 


Coef f Contr. 
. 1 


Expan. 
.3 


~~ ~ ••• "* • •• ~***~*** ~*.* •• ****.***.*.*.** •••••• • ~ •••••••• ********.*** •• **.* •• * •• * •• ** •••• * ••• 
* E. G. Elev (m) 
* Ve l Head (rn) 


W.S. El e v (m) 
crit W.S. (m) 
E .G . Slope (m/m) 
Q To t al (m 3 /s) 
Top width (m) 
Vel Tota l (m/s ) 
Max Ch I Dpth 1m) 
Conv . Total (m3/ s) 
Leng t h Wtd . (m) 
I-1i n Ch El (m) 
Al p ha 
Frc tn Loss ( m ) 
C & E Loss (m ) 


2.27 
* 0.00 


2.27 
-2. 33 


*0.000004 
136.00 
213.96 


0.18 
5.98 


67584.6 
1 28.29 


-3.71 
1. 74 
0 .0 0 
0.0 0 


• Ele men t 
Wt . n - Va l. 
Reach Le n . (m) 


... Flow Area (m2) 
Area (m2 ) 
Flo w (m3/s ) 
Top Width (m) 
Avg. Ve l. (m/s) 
Hydr. Depth (m) 


• Conv. (m3/s) 
Wet t e d Per. (m) 
She a r IN / m2 ) 
Stream Powe r (N / m s) 
Cum Vol ume (loaD m3) 
Cum SA (10 0 0 m2) 


Left 08 
0 . 0 70 "* 
85.00 
50.59 
50.59 


2 .83 
22.87 


0.06 
2.21 


1404.6 
23.2 5 


0 . 0 9 
0 .00 


16 . 0 9 
7. 07 


Channe l 
0.024 


127.0 0 
459.0 6 
459.06 
117.34 


88.85 
0.26 
5 .17 


58 3 12. 8 
89. 0 1 


0 .20 
0.05 


122.4 3 
25.61 


Right 08 "* 
0.065 


142.00 
2 41 .53 
241. 53 
15.83 * 


10 2 . 2 4 
0 .07 
2.3 6 


7867.2 
1 02. 42 


0. 09 
0 .01 


61.30 
26.20 


Warn i n g : The conveyance rati o (upstream conveyan c e d i v ided by d o wnstream conveyan c e ) is less than 
0 . 7 or g r eater than 1.4. Th i s may indicate the need for add i tio na l cross sectio ns. 


CROSS SECTION OUTPUT Profile ij25 / MHW 


E. G. El e v ( m) 
Vel Head (m) 
W.S. El e v (m) 
Crit W. S. (m) 
E. G. Slope (m/m) 
Q Total (m3/s) 
To p Wi dth (m) 
Ve l Tot a l (m/s) 
Max Chl Dpth (m) 
Conv. To tal (m3/s ) 
Le ngth Wtd. (m) 
Mi n Ch E1 (m ) 
Al pha 
Frctn Loss (m) 
C & E Loss (m) 


0.83 
* 0.00 


0.82 
-2.46 


*0.000007 
* 99.40 


170.74 
* 0.21 


4. 53 
.. 37210.7 


128.03 
-3.71 
1.53 
0.00 
0.00 


Eleme nt 
Wt . n·Val. 


.. Re a c h Le n. (m) 
Flow Area (m2) 
Area (m2) 


.. Flo w (m3/ s ) 
"* Top width (m) 
* Avg. Vel . (m/s) 
* Hydr . Depth (m) 


Cony . (m3/ s) 
.. Wetted Per. (m) 
.. Shear (N / m2) 
~ Stream Power (N/ m s) 


Cu m Vo l ume (1 000 mJ ) 
Cum SA (1000 m2 ) 


Left OB * 
0.070 
85 .00 * 
22.79 .. 


Channel 
0.024 


127.00 
330. 4 5 
330. 4 5 


90.06 
88.85 


0.27 


22.79 
1. 25 


15.54 
0.05 
1. 47 


467.5 
15.78 
0.1 0 


• 3.72 
* 33714 .5 


89.01 


0. 0 1 
6.68 
5.82 


.. 0.26 
0.07 


85.30 
25.61 


• 
• 
• 
• 
• 


Righ t OB 
0.065 


14 2.0 0 
119.52 
119. 52 


8.09 
66.35 
0.07 
1. 8 0 


302 8.7 
66 . 50 


0. 13 
0. 01 


27. 84 
1 9.96 


• 


War n i ng : The conveyance ratio (ups t ream conve yance divided by downst ream conveyance) i s l ess t han 
0 .7 or g reater than 1.4. Thi s may ind i cate t he need f or additio na l cross sect i o n s . 


CROSS S ECTION OUTPUT Profile #10 / MHW 


E.G. El ev (m) 
.... Vel Head (m) 
.. W.S. Elev (m) 
* c rit w.s. (m) 
• E . G. S lope (m/m) 
* Q To t a l (m3/s) 


To p Width (m) 
Ve l Total (m/s) 
Max ChI Dpth (m) 
Conv. Total (m3/s) 


"* Length Wtd. (m) 
Min Ch El (m) 
Alph a 
Frc tn Loss (m) 
C & E Loss (m) 


0.82 
* 0.00 
* 0.82 
* -2.55 
"0.000004 


78.00 
170.69 


* 0.17 
* 4.53 
"* 31180.1 
* 1 2 8.03 


-3.71 
.. 1.53 


0.00 
0. 0 0 


... Element 


.... Wt. n - Val. 
• Reach Len. (m) 
~ Flo w Are a (m2) 
* Area (m2) 
.. Flow (m3/s) 
"* Top widt.h (m) 
"* Avg. Vel. (m/s) 


Hydr. Dept.h (m) 
Conv. (m3/s) 
Wetted Per. (m) 
Shear (N/m2) 


.... Stream Power (N!m s) 
Cum vo l ume ( 1000 m3) 
Cum SA (1000 m2) 


• 
• 


• 
• 
• 


• 
• 


Left OB 
0.070 
85.00 
22.77 
22.77 


0.98 
15.53 


0.04 
1.47 


466.7 
15.77 
0.06 
0.00 
6.68 
5.82 


Channel 
0.024 


127.00 
330.30 
330.30 


.. 70.68 
88.85 


"* 0.21 
* 3.72 
* 33688.8 
.. 89.01 
* 0.16 


0.03 
"* 85.30 


25.61 
• 
• 


Righ t OB 
0.065 


142. 00 
119.4 1 
11 9 . 41 


6.35 
66.31 


0.05 
1. 80 


3024 . 5 
66. 4 6 


0.08 
0 .00 


27.84 
19.96 


• 
• 
• 
• 


• 


• 


Warn i ng: The conveyance ratio (upstream conveyance divided by downst ream conveyance ) is l ess t han 
0. 7 or g reater than 1 . 4. This may indicate the need f o r additional cross s ecti ons . 


CROSS SECT I ON 


RIVER: WestRiver 
REACH : Wes t Ri ver 


Over a Century of 
Engineering Excellence 


RS: 145 
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INPUT 
Descripti on: 
Station El evation 


Sta Elev 


- 17.625 
14.88 1 
33. 11 7 
5 1 .432 
69.661 


113.744 


3 
.401 


-2 .42 3 
- 4.482 


. 90 3 


.531 


Data 
Sta 


- 15. 4 7 4 
18.94 2 
36 .391 
55 . 031 
73.345 


137 . 696 


num= 
Elev 


2 
-.662 


- 3.161 
- 4.3 4 1 


.41 5 
-. 7 0 2 


30 
St a 


- 10.28 4 
23. 002 
39.713 
5 8. 631 


8 0 .64 
1 61. 647 


Elev 


. 5 
.923 


- 3.544 
- 4 . 2 01 


.474 


.8 72 


Manni ng' s n Values 
Sta n val 


num ", 
Sta n Va l 


3 
Sta n Va l 


- 1 7.625 .07 14.88 1 


Ba n k Sta: Left 
14 . 8 8 1 


Righ t 
7 3 . 34 5 


. 0235 73.34 5 .065 


Le ngths: Le ft Chan ne l 
B 37 


Sta 


o 
26 . 4 23 
43. 03 7 
6 2 .305 
87.93 6 


205.729 


Righ t 
97 


CROSS SECTION OUTPUT Prof ile ~100/ 1 0 


E.G. Elev ( m) 
Vel Head (m) 


* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 


Q Total (m3/s) 
TOp Width (m) 
Ve l To tal (m/ 5 ) 
Max ChI Dpth (m) 
Cony . Total (m3/s) 
Length Wt d . (m) 


* Min Ch El (m) 
Alpha 


1< Frctn Los s (m) 
C & E L oss (m) 


2.27 
0.01 


* 2. 2 7 
-2.54 


*0.0 00009 
* 136.00 


219.11 
0 . 2 1 
6. 7 5 


44336.6 
41.92 
-4.4 8 
2.47 
0.00 


* 0.0 0 


Element 
Wt. n - Val. 
Reach Len. (m ) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
TOp Wi d th (m) 


.. Avg. Ve l . (m/s) 


.. Hydr. Depth (m) 
* Cony, (m3 / s) 


Wetted Per. ( m) 
Shea r (N /m2) 
Stream Powe r (N/m s) 
Cum Volume (1000 m3) 


1< Cum SA (1000 m2l 


CROSS SECTION OUTPUT Profi le ~25/MHW 


E.G . Elev (m) 
* Ve l Head (m) 


W,S. Elev (m ) 
Crit W.S . (m) 
E.G. Slope (m/m) 
Q Total (m3/s) 
Top Width (m) 


* Ve l Tot al (m/ s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s ) 
* L ength wtd . (m) 


Min ch El (m ) 
Alpha 
Fretn Loss (m) 
C & E Loss (m) 


0_83 
0.01 


.. 0.82 
-2.82 


*0.000 022 
* 99.40 


195. 31 
* 0.2 7 


5.30 
* 21397.9 
* 4 0.31 


-4. 48 
2 . 19 
0.00 
0.0 0 


Ele ment 
Wt . n - Val . 
Reach Len. (m) 
Flo w Area (m2) 


,. Area (m2) 
* Flow (m3/s) 


Top Width (m) 
Avg, Vel. (m/s) 
Hydr. Depth (m) 
Conv . (m3/s) 


• We t ted Per. (m) 
Shear (N/m2l 
St r eam Power ( N/ m s) 
Cum Volume (1000 m3) 


.. Cum SA (1 0 00 m2l 


CROSS SECTION OUTPUT Profile #10/MHW 


E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
Crit W.S. (m) 
E. G. S l ope (m/ m) 
Q Total (m3 / s) 


.. To p Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Tota l (m3/s ) 


Length wtd , (m) 


0.82 
* 0.01 
* 0.82 
* - 3.00 
*0. 00001 3 
* 78.00 
* 195.32 
,. 0. 22 
* 5.30 
1< 21410. 5 
1< 40. 3 1 
1< -4.4 8 


Ele ment 
Wt. n - Val. 


• Reach Len. (m) 
Flow Area (m2) 
Area (m2 ) 
Flow (m3 / s ) 


* TOp Width (m) 
Avg, Vel. (m/s ) 
Hydr. Depth (m) 
Conv. (m3/s) 
Wetted Per. (m) 
Sh ear (N/m2) 


• 
• 


• 


• 


• 
• 


* 
* 
• 
• 
• 


* 
* 


* .. Min Ch E1 (m) 
Alpha 1< 2.19 • Stream Power (N/m s) * 
Frctn Loss (m) 
C & E Loss (m) 


CROSS SECTION 


Over a Century of 
Engineering Excellence 


,. 0 .00 
.. 0. 00 


• Cum Volume (1000 m3) 
Cum SA (1000 m2) 


51 


* 


Elev 


- .0 1 
-1. 304 
- 3.927 
- 2.795 


.533 
2. 4 7 1 


Sta 


7. 4 4 
29.844 
47.234 
65.979 
1 00 .84 


255.595 


Elev 


.2 0 6 
-1 .684 
- 4.2 0 5 


-1 . 3 9 
.532 


2.728 


Coeff Con tr . 
.3 


Expan. 
.5 


Left OB 
0.070 * 
8.00 * 


62.99 
62.99 
4.64 


30.93 
0.07 
2.04 


1512 . 7 
31 .22 


0 .19 
0.01 


11.26 
4.79 1< 


Lef t OB 
0. 070 
8.00 


21. 29 .. 
21. 29 
1.30 * 


26.26 
0.06 * 
0.81 


280.6 
26.33 
0. 1 7 
0.01 
4 .81 
4. 04 


Left OB 
0.070 
8,00 


21.31 
21.31 
1.02 


26.27 
0 .05 
0 .81 


281.1 
26.33 


0.11 * 
0.01 * 
4,81 
4.04 


Channe l 
0.024 
37, 00 


280 .07 
280.0 7 
102.87 


* Right OB 
* 0.065 


58.46 
0 .3 7 
4. 7 9 


33 5 3 4 .8 
59 . 3 4 


0.44 
0.16 


75.50 


97.00 
319. 59 


1< 319.5 9 
28.49 


129.71 
0. 0 9 
2.46 


9289 . 0 


1 6.26 


Cha nne l * 
0.024 
37.00 


1 9 5 .24 * 
1 9 5.24 * 


85.38 
58 .4 6 1< 


0.44 
3.3 4 


1 8379.0 
59.34 
0.70 * 
0 .30 


51.92 
1 6.26 .. 


Channel • 
0.024 * 
3 7,00 * 


195.30 
195 . 30 1< 


66. 9 9 * 
58, 4 6 


0 .3 4 1< 


3.34 1< 


18388.0 .. 
59,34 * 


0 . 43 * 
O. I S * 


51 .92 * 
1 6.26 * 


12 9.83 
0 . 23 
0.02 


21.4 6 
9.74 


Ri g h t OB 
0.065 
97.00 


145.25 
145.25 


12.72 .. 
110.58 


0.0 9 
1. 31 


2738.3 
1 10.64 


0.28 
0.02 
9.04 
7 .3 9 


Right OB * 
0.065 * 
97.00 1< 


14 5.36 
145. 36 


9.99 
110.59 


0.07 
1. 31 


2741. 5 • 
110. 66 * 


0.1 7 * 
0,01 
9. 0 4 
7.4 0 







RI VER: WestRi ver 
REACH: WestRi ver 


INPUT 


RS : 108 


Description : Kimberly Avenue - Ups t r eam 
Stat ion Elevation Data num~ 25 


Sta Elev Sta El e v Sta Elev Sta 


-16. 802 
11.487 


35.59 
57.761 
83.695 


3 . 5 
.638 


- 2 .1 29 
- 3.998 
-3 .125 


- 12 .831 
16.265 
38 .698 
63.279 
88 .638 


1.5 
-.8 39 


-2.3 57 
-4.0 36 
-2.499 


Manning ' s n Va lue s 
Sta n Va l 


num~ 


Sta n val 


- 16.802 .0235 11.487 .023 5 


- 8.403 
21.043 
43 .314 
68. 797 
92.913 


3 
Sta 


97.19 


.5 
- 1 . 04 1 
- 2.743 
- 4 .07 4 
- 1. 4 99 


n Va l 


.0235 


o 
26 .763 
47.931 
73 . 775 


97 .1 9 


Bank St a: Le f t 
11. 4 87 


Right 
97 .19 


Lengths: Left Channe l Ri ght 
22 24 24 


CROSS S ECT ION OUTPUT Prof ile ij100/ 10 


E.G. Elev (m) 
Vel Head (m ) 
w.S. Elev (m) 
Cri t W.S. (m ) 


* E. G. Slope (m/m) 
Q To ta l (m3/s) 
Top lrlidth 1m) 
Ve l Tot al (m/s) 
Max ChI Dpth (rn) 
Cony. Tot al (m3/s) 
Length Wtd. (m) 
Mi n Ch El (m) 
Alpha 
Fretn Loss (m) 
C [. E Loss (m) 


2 . 27 
0 . 00 
2.27 


- 2 .62 
* 0 .0000 06 


1 36 . 0 0 
115.35 


... 0.28 
* 6.34 


55480.7 
* 23.9 9 


-4.07 
1. 06 


* 0.00 
* 0.00 


Elemen t 
Wt . n- Va l . 
Reach Len. (m) 
Flow Area (m2) 


... Area (m2) 
Flow (m3/s) 
Top Wi dt h fm) 


... Avg. Vel. (m/s) 
Hydr. Depth tm) 


* Cony. (m 3/s) 
Wetted Per. (m) 
Shear (N/m 2 ) 
Stream Po wer (N/m s) 
Cum Volume (1 000 m3) 
Cum SA (1000 m2) 


CROSS S ECT I ON OUTPUT Profile #25 / MHW 


E.G. Elev t m) 
Vel Head (m) 
W.S. Ele v t m) 
Cd t W.S. (m ) 
E . G. Sl ope (m/ m) 
Q Total (m3/s) 


• TOp Width (m) 
... Vel Tota l (m/s) 
• Max ChI Dpth 1m) 
... Cony. Total (m3 /s) 


Length Wtd. (m) 
Min Ch El 1m) 


.., Alpha 
Fretn Loss (m) 


• C & E Loss (m) 


... 0.82 
0 .01 
0.82 


-2. 8 4 
"' 0 . 0 000 11 
* 99.40 


108.81 
0.32 
4 .89 


* 29437.3 
24. 0 0 
-4. 07 
1. 05 


* 0.00 
* 0.00 


Elemen t 
Wt. n-Val . 
Reae h Le n . (m) 
Flow Area (m2 ) 
Area (m2) 


... F low (m3/s) 
Top Width (m) 
Avg . Ve l . (m /s) 


... Hy d r . Depth (m) 
* Conv. (m3 /s ) 


Wetted Per. ( m ) 
shear (N / m2 ) 
Stream Po we r (N/m s) 
Cum Volume (1000 m3) 


... Cum SA (1000 m2) 


• 


• 
• 


Elev Sta El ev 


- . 011 5.743 - .3 25 
- 1. 4 7 1 32.483 - 1. 9 


- 3.13 52.846 -3.564 
- 3.912 78.752 -3 .7 5 
-.499101.627 2 . 728 


Coeff Contr. 
.3 


Expan. 
.5 


Left DB 
0.023 
24 .00 
53.00 
53. 00 


9 .41 
25 . 84 


0 .18 
2. 05 


3839.7 
26.17 


0.12 
0.02 


10.80 
4.56 


Channe l 
0 .024 
2 4 .00 


4 20 . 06 
4 20.06 
126.00 


85 . 70 
0.30 
4. 90 


* 513 99 .4 
* 86 . 15 


0.29 
0.09 


62. 54 
... 13. 59 


Right OB 
0 .02 3 
22.00 


5 . 27 
5. 2 7 
0.59 
3.B1 
0.1 1 
1. 38 


241. 5 
<1 .71 
0 . 07 
0.01 
5.71 
3.26 


Righ t OB 
0 .023 


Left OB 
0.023 
24. 00 
1 8 . 18 
18.18 


2 .57 


Channel 
0 . 02 4 
24.00 


295.7 7 
295.77 


96.72 


• 22. 00 
1.19 


21.30 
0.14 
0 .85 


760 .8 
21. 37 


0 .1.0 


0.01 * 
4.65 
3.85 ... 


85.70 
0.33 
3.45 


28643 .1 
86 .1 5 


0.38 
0.13 


4 2 .8 3 
13.59 


* 1. 1 9 
0. 11 
1. 81 
0. 09 
0 .66 
33.4 
2.2 4 
0.06 
0.01 ... 
1.93 ... 
1.94 * 


....... ****** •••••• *.***.** ... ** ............ *.*** ................ * .............. **** ... ** ... * ..................... *** ... * ................................ . 


CROSS SECTION OUTPUT Profile #10/MHW 


• E.G. El ev 1m) 
Vel Head (m) 


... w.S. Elev (m) 
er i t W. S. (m ) 
E .G. Sl ope (m/m) 


* Q Total (m3/s) 
• To p Width tm) 
• Ve l Tota l (m/ s) 
... Ma x ChI Dpth (m) 
• Cony . Total (m3/ s) 
* Length Wt d. (m ) 


Min Ch El em) 
• Alpha 


Fre tn Loss (m) 
C & E Loss (m) 


* 0.82 
* 0.00 


0.82 
* -2.99 
*0.0000 07 
• 78.00 
* 1 08.82 
.. 0.25 


4.8 9 
... 29446 . 7 


24. 0 0 
• -4 .07 


L OS 
... 0. 0 0 
* 0.00 


Element 
Wt. n ~ Val. 


Reach Le n. (m) 
* Flow Area (m2) 


Area (m2 ) 
Flow (m3 /s) 


* TOp Width (m) 
.. Avg. Vel. (m/s) 


Hydr. Depth (m) 
Conv. (m3 /s ) 
Wet ted Per . (m) 
Shear (N / m2) 
Stream Power (N/ m 5) 


* Cum Volume (1 0 0 0 m3 ) 
... Cum SA (100 0 m2 ) 


• 


• 
• 
• 


• 


Left OB * 
0.023 
24.00 
1 8.19 
1 8.19 


• 
• 


• 


Channe l 
0.024 
24.0 0 


29 5.82 
295.82 


75.89 2.02 
21.30 
0. 11 
0.8 5 


761. 7 


85. 70 
0. 26 
3. 45 


... 28651.7 
• 


21.37 * 
0 .06 * 
0 .01 
4.65 
3.85 * 


86.15 
0.24 
0 .06 


4 2 .84 
13.59 


• 


• 
• 


Right OB ... 
0 . 024 ... 
22 .00 .. 


1 . 19 • 
1.19 
0.09 • 
1. 81 
0.0 7 
0 .66 
33.4 
2.24 * 
0 .04 
0. 00 • 
1 .93 ... 
1 .94 * 


* .. ** ....... * ............................. T~* ............ * .. *. *** .. *. * •• * .... . * ....... ..... ...... *** ..... *.*** ......... *~~ ... * ... ~ .............. * .... . 
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CROSS SECTI ON 


RI VER: We st River 
REACH: WestRive r 


INPUT 


RS : 84 


Descr i ption: Kimberly Aven ue - Do wns tream 
Station Eleva t i o n Data num= 30 


Sta Elev Sta Elev S t a 


- 20.777 3 .5 - 17.362 2.5 
- .932 


-11. 8 7 
8.088 


29.039 
49 .755 
73.375 
95.569 


2.3 3 2 
19 .935 
40.698 
63 .118 


86 . 95 


- .717 
- 1. 6 1 9 
- 2.484 


- 3 . 8 
- 2.05 


Na nning ' s n Va l u es 
Sta n Val 


-20.777 . 0235 


4.66 5 
2 4. 4 87 
44.8 45 
6 8.246 
91.93 6 


- 1 . 799 
-2.6 


- 3.65 
-1. 5 


num= 
Sta n v al 


3 
S ta 


B. 088 .0235 99 .202 


El ev 


.5 
-1 . 101 
-1. 9 8 
-3.05 


-3. 5 
- 1.285 


n Va l 


.0235 


Bank Sta : Left 
8.088 


Ri ght 
99.2 02 


Lengths: Left Cha nnel 
61 6 1 


CROSS SECTION orrrpUT Profile #100/10 


Sta 


- 5. 5 82 
11.511 
32.794 
5 4 .665 
77.66 9 
99.202 


Right 
53 


Elev 


o 
- 1 .27 


- 2. 1 7 4 
- 3 .5 


-3.0 5 


S ta 


o 
15.724 


36. 55 
58.891 
8 1 . 9 63 


- 1.07 1 03.54 7 


Coef f Contr. 
.3 


Elev 


.502 
- 1. 444 
- 2.368 


- 3 . 65 
- 2.6 


2.72 8 


Expan. 
.5 


* * * ********** **** * *** ********** ** * * ************ * ** ** *** * ************* * * ********** ********* * 
E .G. Elev (m) 
Vel Head (m l 
W.S. Elev (m) 


* Cri t W.S. (m) 
E.G. Slope (m/m) 
Q Total ( m3 /s ) 


* Top Width (m) 
* Vel Tot al (m/s) 


Max ChI Dpth (m) 
ConY. Total (m3/s) 
Le ngth wtd. (ml 
Mi n Ch El (m) 
Alpha 


* Frctn Lo ss ( m) 
C & E Loss (m) 


* 2.2 7 
0.00 
2.27 


-2. 20 
* 0 .0 00006 
* 1 36.00 


119.75 
* 0.28 


6 . 0 7 
5622 3 . 9 


60 .70 
* -3.80 


1. 05 
0. 00 
0.0 0 


El e ment 
Wt . n - Val . 
Reach Len . (m ) 


.. Fl o w Ar ea (m2 ) 
Area (m2 ) 
Fl o w (m3/s) 
TOp Width (m) 
Avg . Vel. (m/s) 
Hydr. Depth (m) 
Conv . (rn3/s) 
We t ted Per. (m ) 
Sh ea r (N/ m2 ) 


* Stream Po wer (N/m 6) 
Cum Vo l ume ( 1 0 00 m3 ) 
Cum SA (1000 m2) 


• 


• 


Le ft OB 
0.023 
61.00 
56.23 
56.23 
10 .67 
24 . 81 


0 .1 9 
2 .2 7 


4410.5 
25 .19 


0 . 13 
0.02 
9.49 
3.95 


Channel 
0.024 
61.00 


4 30.4 6 
430. 4 6 
1 2 4 .57 


91 .11 
0 . 29 


* 4.7 2 
* 51497.4 


9 1 .32 
0.27 
0.08 


52.34 
11.47 


* Right OB 
.. 0 . 024 


53 .00 
6. 3B 
6.38 
0.76 
3.B 2 
0.12 
1. 67 


315. 9 
5.0 7 
0 .07 
0.01 
5.58 
3.1B 


wa rning : The c onveyance r ati o (upst ream conveyance divided by down s t r eam conveyance) i s l ess t han 
0.7 o r g r ea t e r t h an 1 .4. This may indi cate the need for additional cros s s ecti o n s. 


CROSS SECTION OUTPUT Pr ofi l e #2S/MHW 


E. G . Elev (m) 
Vel Head (m) 
W.S. Elev (m) 
Crit 1'1'.5. (m) 
E .G. S l o pe (m/ ml 
Q To t a l (m3/sl 
TOp Wi dth (m) 


.. Ve l Total (m/s) 


.. Max ChI Dpth (m) 
Cony. Total (m3/s) 


* Length Wtd. (m) 
Min eh EI (m) 


I< Alpha 
Fre t n Loss (m) 


... C & E Loss (m) 


* 0.82 
* 0.0 1 
* 0.82 


- 2.4 1 
*0. 000 0 12 


99.40 
114.11 


0.31 
... 4 .62 
* 291 92. 4 
* 60. B6 
* -3 .80 
* 1.04 


0.00 
1< 0.00 


Element 
Wt . n-Val . 


* Reach Len . (m) 
Flow Area (m2 ) 


* Area ( m2) 
Flo w ( m3/s) 


* TOp Wi d th em) 
* Avg. Vel . (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s ) 


Wetted Per. (m) 
Sh ear (N/m2) 
Stream Power (N/ m s) 
Cum Volume (1 000 m3) 
Cum SA ( 1 000 m2) 


• 


• 
• 
• 


• 
• 


Le ft OB * 
0.0 24 


Channel 
0 . 024 
61.00 


298.3 1 
298.31 


95.16 


61.00 
23. 1 2 
23. 1 2 
4.0 1 


20.83 
0. 1 7 
1.11 


1176.3 
20.95 


0.13 
0.02 
4 . 16 
3.35 


• 


91.11 
0.32 
3 .27 


* 27947.0 
91. 32 


0.37 
0.12 


3 5.71 


• 
• 


• 


• 11 . 47 


Ri ght OB 
0 . 023 i-
53.00 


2. 0 4 
2. 04 
0.24 
2.16 


* 0. 1 2 
* 0 . 94 
* 6 9 .1 i-


2.87 * 
0.0 8 
0. 01 


* 1. 90 
1. 90 


wa rn i ng; The conveyance rat i o (ups t ream conveyan ce d i vided by downst r eam con veyance) is l ess than 
0.7 o r greater t han 1.4. Thi s may i ndicate the need f o r addi tional cross s ections. 


CROSS SECTION OUTPUT Profil e # 1 0/MHW 
************ * *************** * * * *i- ****** ********** ***** ** * *** ************* 1< * ** * ** ******** * ** 
* E.G. Elev (m) 
* Ve l Head (m) 
* W.S . Elev (m) 


Crit W.S. (m) 
E.G. S l ope (m/ m) 
Q Tota l (m3/s) 
Top width (m) 


* Vel Tota l (m/ s) 


Over a Century of 
Engineering Excellence 


* 0.8 2 
0. 00 
0.82 


- 2.58 
*0. 000007 
* 78.0 0 


114.11 
* 0.24 


Ele ment 
we. n-Val. 
Reach Le n. (m) 


* Flo w Area (m2) 
.. Area (m2) 
.. Flo w (m3 / s) 


To p Wid th (m) 
* Avg . ve l . (m/ s) 


53 


• 
• 
• 


Left 08 * 
0.023 
61. 0 0 
23.14 * 
23.14 
3.14 * 


20.83 
0.14 


Channe l * 
0.024 * 
61. 00 


298.37 * 
298.37 * 


74 .6 7 * 
91. 11 


0 .25 


Right OB * 
0.02 3 * 
5 3 . 00 


2 . 04 
2.04 
O. l B 
2.16 
0.09 







* Max ChI Dpth (m) 
Cony . To t al (m3 / s) 
Length litd. (m) 


* Nin Ch 8 1 (m) 
Alpha 
Fre t n Loss (m) 
C & E Loss (m) 


4. 62 
29202.9 


60.86 
- 3 . 80 
1.04 
0 .00 


* 0 .00 


* Hydr . Depth (m) 
Cony. (m3 /s) 
Wetted Per. (m) 


* Shear (N/m2) 
Stream Po wer (N/ m s) 
Cum Vol ume (1000 m3 ) 
Cum SA (1 000 m2) 


1. 1 1 
1177.3 
20.96 


0 . 08 
0 .01 
4. 16 
3.35 


3 . 27 
27956.5 


* 91.32 
0.23 
0. 06 


35.71 
11.47 


0.94 
69.2 
2.87 
0.05 
0.00 
1. 90 
1. 90 


Warn i ng: The conveyance ratio (upstream conv eyance divided by downstream conveyance) is less t h a n 
0.7 o r greater than 1.4. This may indicate the need for addit ional cross sections. 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 


- 74. 02 1 
- 39.546 
17.814 
48.33 7 
84 .163 


116.116 
1 50. 1 3 1 


3 
- . 001 
- l. 1 5 
- 1.62 
- 3.05 


-3 .5 
- 1. 64 


Data 
Sta 


- 58.497 
- 17. 056 
23.9 52 


55. 87 
89.54 8 


122.40 5 
157.29 


RS: 23 


num= 
Eley 


2.5 
- .799 
-1 .22 
-1. 91 


- 3.5 
-3 .05 
-1 .0B 


Mann i ng'S n Values 
Sta n val 


num= 
Sta n val 


34 
Sta 


-56.353 
o 


29.932 
63 .4 03 
96.837 


1 28 . 695 
1 76 .975 


3 
Sta 


Eley 


2 
-1 .08 
- l. 32 


- 2.2 
- 3.65 


- 2.6 
o 


n Va l 


Sta 


- S4 .01 
5. 837 


35.912 
71.09 


104.1 26 
1 35.834 
227.519 


- 74.02 1 .016 o .016 15 7 . 29 .016 


Bank Sta: Left 
a 


Right 
157 .29 


Lengths: Left Channel 
25 23 


Right 
21 


CROSS SECTION OUTPUT Profile #100/10 


* E.G. Elev (m) 
* Vel Head (m) 


W. S. Elev (m ) 
Crit 14.5. (m ) 
E .G. S l ope (m/ m) 
Q Total (m3 /s) 
Top Widt h (m) 
Ve l Tota l (m/s) 


* Max ChI Dpth (m) 
~ ConY. Total (m3/s) 
~ Length Wtd. em) 


Min Ch EI em) 
* Alpha 


Fretn Loss (m) 
C & E Loss (m) 


2.27 
0 .0 0 
2.27 


-2. 41 
*0 . 00000 1 


136. 00 
* 276.54 


0. 14 
6. 0 7 


*148056.7 
* 23.05 


- 3.80 
1. 08 
0.00 
0 . 00 


El e me nt 
Wt. n -Va l. 
Reach Len. (m) 
Fl ow Area (m2) 
Area (m2) 


* Flo w (m3 /s ) 
TOp Wid t h (m) 
Avg. Ve l. (m/s) 
Hydr . De pth (m) 


* Cony. (m3/s) 
Wetted Per. (m) 


* Shear (N/m2) 
* Stream Power (Njm s) 
* Cum Vo l ume (1000 m3) 


Cum SA (1000 m2) 


CROSS S ECTION OUTPUT Profile #25 / MHW 


• 


Eley Sta 


1.5 -51. 396 
- 1.08 11.674 
-1. 42 42. 125 
-2.4 78.778 
-3 .8 110.12 1 
-2.4 142.972 


2.728 


Coeff Contr. 
.1 


Elev 


1 
-1 .08 
- 1 .52 


- 2.6 
-3 .65 


-2.2 


Expan. 
.3 


Right OB 
0.016 
2 1 .00 


103. 05 
103 .05 


Left OB 
0 .016 
25 . 00 


139 . 80 
139.80 


15 .43 
57.51 


0. 11 
2 .43 


16794.5 


Channel 
0.016 
23.00 


710.05 
710.05 


* 111. 28 
* 157.29 


0.16 
4 .51 


*1 211 42.0 


9.30 
* 6 1. 7 4 


0.09 
1. 67 


.. 101 20. 1 
57. 70 


0. 02 
0. 00 
3.51 
1. 44 


157.4 4 
0. 04 
0. 0 1 


* 17. 55 
3.B9 


61. 83 
0.01 
0.00 
2.68 
1.44 


• 


• 


**y*y****************************************** ** **********************************'**** ** * 
E .G. Elev (m) 
Vel Head (m) 


* W.S . Elev (m) 
* Crit W.S. (m) 


E.G. Slope (m/m) 
Q Tota l (m3/s) 
Top Wi dth (m) 


• vel Total (m/s) 
Max ChI Dpth (m) 


* Cony. To t a l (rn3/ s) 
Lengt h wtd . (m) 


* Min Ch El em) 
Alpha 
Frc t n Loss (m) 


• C & E Loss (m) 


* 0.82 
0.00 


* 0.82 
* -2.63 
*0.000002 
* 99.40 
* 241.42 
* 0. 17 
* 4. 62 


70592.4 
* 23.05 
* -3 .80 


1. 08 
,. 0.00 
* 0.00 


* Element 
Wt . n - Va l. 


* Reach Len. (ro) 
* Flo w Area (m2) 


Area (m2) * 
Flow (m3/s) * 


* To p Width (m) * 
* Avg. vel. (m/s) * 


Hydr. Depth (m l ,. 
* ConY. (m3/s ) 


Wet t ed Per. (m) * 
Shear (N/ m2) 


* Stream Power (N/m s) 
* CUm Volume (1000 m3) ,. 


Cum SA (1 000 m2) * 


CROSS SECTI ON OUTPUT Profile #1 0/MHW 


Left DB * 
0.016 
25.00 
61.41 
61.41 


• 
• 
• 
• 


Channel 
0.016 
23.00 


481.93 
4 81. 93 


89.42 6.79 
49.26 


0 .11 
1.25 


4 825 .3 


157 .29 
0.19 
3.06 


* 63 50 1 .9 


• 
• 


4 9.3 1 • 
0 . 02 * 
0_ 0 0 
1.58 
1. 21 ... 


1 57. 44 
0.06 
0. 01 


1 1.91 
3.89 


Right 0 8 * 
0.0 1 6 * 


.... 21. 00 
32.99 


* 32 . 99 
3.19 


34.87 
0.10 
0.95 • 


* 2265.2 
• 34.92 * 
* 0.02 * 


0.00 
0.97 
0.92 I< 


** ..... . .. ~* * ****,.**.* •• **** ... *********** •• y* •• *.** ••• * •• * ••• *.****.*******1O**'****'***"'.* • • ** 
... E.G. Eley (m) 
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Vel Head (m) 
W. S . El ev (m) 
Crit W. S. (m) 
E.G. Slope I m/m) 
o Tot al (m3 /s) 
Top Wid t h (m) 
Vel Tota l (m/s) 
Max Ch I Dpth (m) 
Cony. Total (m3/s) 
Le ng th Wtd. (m) 
Min Ch 81 (m) 
Al pha 
Frctn Loss (m) 
C & E Loss (m) 


CROSS SECTION 


RIVER : WestRiver 
REACH: WestRive r 


I NPUT 
Descri pt i o n : 


0 . 00 
0.82 


- 2.77 
* 0.00000 1 


78.00 
24].42 


0.14 
4. 62 


7 0 5 97 .0 
23.05 
-3. 80 
1. 08 
0.00 
0.00 


RS: 0 


Station Eleva t ion Data nurn", 
Sta El ev Sta El ev 


- 6 1 .052 
1 3.8 3 
47.9 1 


87.607 
1 24.205 
162.8 1 5 


2.728 
- .994 
-1. 57 


-2 .6 
- 3 . 65 


- 2. 2 


- 4 1.439 
20.355 
55.526 
94.746 


130.688 
171. 93 


o 
-1 .098 
- 1.686 
-3.05 
-3.5 


-1. 64 


Manning ' S n Values 
Sta n Val 


num== 
Sta n Val 


Wt. n- Val. 
• Reach Len . (m) 


Flo ..... Area (m2 ) 
Are .,. (m2 ) 
Fl ow (m3/s) 
TOp Wid t h (m) 


* Avg. Vel . (m/s) 
Hydr. Depth (m) 
Con\, . Im3/s) 
Wetted Pe r . (m) ~ 


Shea r (N/m2) 
Stream Power (N/m s) 
Cum Volume (1 000 m3 ) * 
Cum SA (] OOO m2) 


30 
Sta 


-21.77 
26 . 879 


63.B B 
1 01. 883 
138. 1 57 
181. 046 


3 
Sta 


El ev 


- .8 
-1. 203 
- 1. 943 


- 3.5 
-3 . 05 
-1 .08 


n Val 


Sta 


o 
33 .587 
72.23 2 


109 .8 0 3 
14 5.625 
220.876 


- 61. 052 .016 o .016181.04 6 .016 


Bank Sta: Left Right 
o 181.046 


Lengths: Le ft Channe l 
o 0 


CROSS SECTION OUTPUT Profile #100 / 10 


E.G. Elev ( m) 
Vel Head (m) 
W. S . Elev (m) 
c dt W.S. (m ) 
E. G. S lope (m/ml 


.. Q Total (m3/s ) 


.. Top Width (m ) 
Ve l Tota l (m/s) 


2.27 
0. 0 0 
2.27 


* - 2.49 
· 0 .00000 1 
* 136 . 0 0 
* 314.09 
* 0.12 


• Ele men t 
Wt. n - Va l . 
Reach Le n . (m) 
Flo .... Area (m2) 
Area (m2 ) 


.. Fl o .... (rn3 /s) 


Right 
o 


• 


0 . 016 
25. 00 
61.42 
6] . 4 2 
5.33 


49.26 
0.09 
1. 25 


4825.9 
49.3 1 


0.01 
0.00 
1. 58 
1. 21 


Elev 


0.016 
23. 00 


4 81.95 
4 8].95 


70 . 16 
157 . 29 


* 0. 1 5 
3.06 


63505 .6 
]57.44 


0 . 04 
* 0 .0 1 


11. 9 1 
3.89 


• 


Sta El ev 


- 1. 08 6.915 
4 0 . 294 


79 . 92 
117.722 


154.22 
263.479 


-1.037 
-1. 328 -1 .4 53 


-2.2 -2. 4 
-3.65 - 3.8 


- 2.6 - 2 .4 
o 2.728 


Coeff Contr . 
.1 


Expan. 
. 3 


Left OB * Channe l 
0 . 016 0 .016 


14 0.93 
140.93 
13.4 3 * 
57.76 


0 .10 
2.44 


816 .1 5 
816 .15 
1 09 . 4 6 
181 . 05 


• 


0.016 
2 1 .00 
32.9 9 
32.9 9 
2.50 


34.87 
0 .08 
0.95 


22 65.6 
34.93 
0.01 
0.00 
0.97 
0.92 


Right OB 
0.016 


1 52.17 
1 5 2.1 7 


13 . 11 
75.2 8 
0.09 


.. Max Ch I Opth (m) 
Cony. Total (mJ /s) 


... Length Wtd . (m ) 
Min Ch El (m ) 
Alpha 


6. 07 
·172869.2 


-3.S0 
1. 07 


* TOp Wi dth (m) 
Avg. Vel. (m/s) 
Hyd r . Depth (m) 
Conv . (m3 /s) 
Wetted Per. (m) 
Shear (N / m2) 
Stream Po we r (N/ m s) 


* Cum Vo lume (1000 m3) 
* Cum SA (I OO O m2) 


.. 1 7070 .7 
57 .94 


0.01 
0.00 


0. 1 3 
4. 5 1 


*1 39136.5 
181.17 


O. OJ 
0.00 


2.02 
16660.0 * 


75.37 
0.01 
0.00 


Frc tn Loss (m) 
.. C & E Loss (m) 


• 
* • 


CROSS S ECTION OUTPUT Profile #25/MHW 


* E.G. Elev (m) 
... Ve l Head 1m) 
... W.5. El ev 1m) 
* Crit W. S. (m) 
.. E . G. Slope (m/ m) 
.. Q Total (m3/s) 


To p Width em) 
Vel To tal (m/s ) 
Max ChI Dpt h (m) 


.. Cony . To tal (m3/s) 
Leng th wtd . (m) 
Mi n Ch El (m) 
Alpha 
Frc tn Loss (m) 


* C & E Loss (m) 


.. 0.82 
0.00 


• 0.62 
* - 2.69 
· 0 .00000 1 


99.40 
281.0 1 


0. 15 
4.62 


824 77 . 6 


* -3.80 
1. 08 


• 


Element * 
Wt. n - Val . * 
Reach Len. (m) * 


* Flow Ar ea (m2) * 
• Area (m2) 
* plo .... {m3/S ) 


Top Width 1m) 
Avg . Ve l . Im/ s) * 


* Hydr. Depth ( m) 
Conv . (rn3 /s ) 
Wet t e d Pe r . (m) 
Shear (N/ m2 ) 


• S trea m Power (N/m s) * 
* Cum Volume (1000 m3 ) * 
* Cum SA (1 000 m2 ) 


Left OB 
0.016 


• 
• 


• 
64.73 * 
6 4.73 * 
6.37 * 


47.33 
0. 10 
1 .37 • 


5284.5 
4 7 .41 


0.02 • 
0.00 * 


• 
• 


Channel 
0.016 


553. 59 
553.59 


87.81 
1 81 . 0 5 


0. 16 
3.06 


72858.2 
181 .17 


0 . 04 
0.01 


* • 


* Right OB .. 
0.016 


• • 
* 59. 41 .. 
.. 59. 41 .. 


5 . 22 * 
.. 52.6 3 .. 
• 0.09 * 
* 1 . 13 
* 4334 .9 


52.68 
* 0. 02 


0 .00 


• 
... ** •• *.*** *** .. *********** **** .... ******.****** •• ******** .. * ... ******.*****.****** .. * ... * .. ** ......... * 
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CROSS SECT I ON OUTPUT Profi le #1 0/MHW 
****~~~~**~~* ** •• ~ ••• ~*******~*~* •••• **.*********y**~ •• *************** *. ***********~~****** , E.G. Elev 1m) 0 . 82 Eleme nt Left OB Chann e l Right 08 


Vel Head 1m) 0 . 00 Wt . n - Val. 0.016 0.016 , 0.01 6 , W.S. Elev 1m) , 0 .S 2 Reach Len. 1m) , , 
Crit 1','. S. 1m) , -2. 82 , Flow Area (m2) 6 4.73 553 .59 , 59.4 1 , E.G. S l o p e (m/ m) '0 . 0000 0 1 Area (m2 ) , 64.73 , 553 .59 , 59.41 
Q Tota l (m3/s) 78.00 F l o w (m3 /s) , 5. 00 68 .90 4. 10 • , TOp Widt h 1m) 2BI . 01 To p Width 1m) 47.33 IBI .05 52.63 , Vel Tot.al (m/s) 0 . 12 Avg. Vel. (m/s) 0. 08 • O. 12 0.07 
Hax ChI Dpth 1m) 4 . 62 Hydr . Dept.h 1m) 1. 37 3.06 1. 13 
Cony . Total (m3/s) 82477.6 Cony. (m3/s) 5284 .5 , 72858.2 4 33 4. 9 
Length wtd. 1m) , Wetted Per. 1m) 47 .41 1 81.17 52.6 8 
Min Ch El 1m) -3 .80 Shear (N/m2 ) 0 .01 • 0 . 03 , 0 .01 
Alpha 1 .0 8 S tream Power (N /m s ) 0 .00 • 0 .00 , 0 .00 , Frctn Loss 1m) Cum Volume (10 00 m3) , 


• C & E Loss 1m) Cum SA (1000 m2 ) , , 
************ * •• **.*** ******** ** **-, ** ******.******************** ••• ***.* •• - ••• *.***.*** ••• * 


SUMl>1ARY OF r-1ANN ING' S N VALUES 


River :WestRiver 


, Reach River Sta. nI n2 n3 
***********-***.**************** ******** *******-**-*,*.********** 
*WestRiver S69 • . 065* .0235· .065 * 
*WestRiver S08 .065* . 0235 '" .065 * 
*West-River 704 , .06 5* .0235* .065 * 
·WestRiver 556 .065· . 0235 · .065 · 
'"' Wes t-River 392 . 07 0- .02 35 * . 06 5 ' 
·WestRive r 344 , .07 * . 0235* .065 · 
·WestRiver 299 , . 0 7 '" . 0235 · .065 * 
*WestRiver 272 . 07 '" . 0235 · .065* 
*WestRiver 145 . 0 7'" .0235 ' .065* 
*WestRiver 10 8 .0235* . 0235 + .0235· 
*WestRiver 84 .0235* . 0235+ .0235* 
*WestRiver 23 .016* .01 6 · .016* 
,o.WestRiver , 0 .016* .016 " .016* 


SUMMARY OF REACH LENGTHS 


River : WestRive r 
.. ,o. ...... * ... ,o.***** ........ *** .... ***+ ••• ** ........ .. * .... *****.*** ** +* •• *,o. .. *. *,o.* 
* Reach * River Sta. Left * Channe l" Right 
***********r**** ..... ** ... *********** .... ************ ... * ....... ***** .. **** 
*WestRiver , 869 92' 61 ' 3S' 
*We stRiver , 808 67' 104 .. 100" 
*WestRi ver 70 4 , 101* 14S" 166 * 
*westRiver 556 220 " 164" 157 * 
·westRiver 392 4B' 4 8 ' 48' 
*westRiver 344 45' 45' 45 ' 
*WestRiver 299 35 ' 27 ' 27 ' 
·WestRiver 272 85 ' 127* 142* 
·WestRiver 145 S' 37' 97' 
·West-River lOS 24' 2 4' 22' 
*westRiver S4 61' 61' 53' 
*West-River , 23 25' 23' 21' 
*WestRiver , 0 o· 0' 0' 
.************ ** .... ******* .. **** .. *,.**.***************.*** •••• ***** 


SUMMARY OF CONTRACTI ON AND EXPANSION COEFFICIENTS 
River: WestRiv er 


,o. .... ,o.,o.,o.* .. ***.* •• *************.*****+******.**********+,o.* 
Reach * River Sta. .. Contr. * Expan . 


...... ********** * * * .*,o.,o. ... ,o.************ .* *,o.** ....... ******* .. ***.* 
*WestRiver 
*WestRiver 
*west-River 
*Wes tRiver 
·WestRiv er 
*westRi ve r 
,o.WestRiver 


• 
• 


, 


Over a Century of 
Engineering Excellence 


869 
SOS 
704 
556 
392 
344 
299 


, .3 ' .5' , .3 ' .5' , .1' .3' , .1' .3' , .3 ' .5' 
.3 ' .5' 
. 1' . 3 ' 
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·WestRi ver 272 . ,. . 3 ' 
*Wes tRive r 145 . 3 " .5 " 
"West River 108 .3" .5 " 
*Wes tRive r 84 .3 ' .5 " 
"WestRiver 23 .1' .3 " 
"WestRive r 0 .,. .3 " 


ERRORS WARNINGS AND NOTES 
Erro rs Warnings and Notes for plan Natural 


River: WestRiver Reach: WestRiver RS: 299 Pro file: 100/10 
Warni ng:The conveyance ratio (upst ream conveyance divi ded by downstream conveyance) i s l ess 


than 0.7 or greater than 1.4. 
This may indicate the need for a dditiona l c ross sections. 


Rive r: Wes t River Reach: WestRiver RS: 299 Profile : 25/MHW 
Warni ng:The conveyance ratio (upstream conveyan ce divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need f o r additional cross sections. 


Rive r: West River Reach: WestRiver RS: 29 9 Prof ile: 10/MHW 
Warni ng:The conveyance ratio (ups tream conve y a nce d ivided by d ownstream conv e yance) is l ess 


than 0 . 7 or greater than 1.4. 
Th is may indicate the need f o r additional cross sections. 


River: WestRive r Reach: West Ri ver RS: 272 Profi l e: 100/ 10 
wa r ni ng: The conveyance ratio (upstream con veyance d ivided by d ownstream conveyan ce) i s less 


t han 0 . 7 o r greater than 1.4. 
This may indicate the need f or additional cross sect i ons. 


River: WestRive r Reach: WestRiver RS: 272 Prof ile : 25 / MHW 
warn i ng:The c onveyance ratio (ups tream conveyance d ivided by downstream conveyance) i s less 


t han 0 .7 o r greater than 1 .4. 
This may indicate the need for additiona l cross sections. 


River; t"ie s tRiver Reach: WestRiver RS: 272 Pro file: 1 0/MHW 
Warn ing:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0 .7 or greater than 1.4 . 
This may indicate the need f or add iti onal c ross sections. 


River: WestRive r Reach: WestRiver RS: 84 Profile: 100/10 
Warni ng:The conveyance ratio (upstream conve y a nce divided by downstream conveyance ) is l ess 


than 0. 7 or greater than 1.4. 
This may indicate the need for addit i onal cross sections. 


River: We s tRiv er Reach: WestRiver RS: 84 Profile: 25/MHW 
warning: The conveyance ratio (upstream conveyan ce divided by downstream conveyance) is less 


than 0. 7 or greater than 1.4. 
This may indicate the need for add i tional cross sections. 


River: WestRiver Reach: WestRiver RS : 84 Profile: lO / MHW 
Warn i ng:The conveyance ratio (upstream conveyance div ided by downstream conve ya nce) is less 


than 0 .7 or g reater than 1 .4. 
This may indicate the nee d f o r addi t ional c r oss sections. 
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APPENDIX C: EXISTING CONDITIONS HEC-RAS 
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1·95 over West River FlOodplain Study Plan: t95 over West River- Existing Conditions 9/1 tl2003 
AS_O 
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'-95 over West River Floodplain Study 
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Plan: 195 over Wesl River- Existing Conditions 9/1112003 
AS . 23 
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1-95 over West River Floodplain Study Plan: 195 over Wesl River- Existing Conditions 9/11/2003 
AS . 84 Kimberly Avenue - Downstream 
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****ww*****ww**w*********************************~****************************** 


PROJECT DATA 
project Title: 1-95 over West River Floodplain Study 
project File 195WestRiver.prj 
Run Date and Time: 9/11/2003 7:28:36 AM 


Project in 51 units 


Project Description: 
HEC-RAS model of 1-95 Bridge over West River, between New Haven and West Haven, 
Connecticut. This model has been developed under the direction of ConnDOT for 
floodplain certification purposes only, and is not intended to be used for 
design or scour purposes. The portion of West River included in this model is 
tidally influenced. 


Geometry for bridges was taken from copies of the bridge 
plans. Geometry for construction conditions was taken from the worst-case 
construction conditions as shown on the final bridge design plans. 


************************************************* * ****************************** 


PLAN DATA 


plan Title: 195 over West River- Existing Conditions 
plan File g:\projects\scourpro\GLASTON\West_River\l-DFloodplainStudy\HEC RAS\195WestRiver.p04 


Geometry Title: ExistingConditions 
Geometry File g:\projects\scourpro\GLASTON\West_River\l-DFloodplainStudy\HEC


RAS\195WestRiver.g01 


Flow Title West River Flow Conditions 
Flow File g:\projects\scourpro\GLASTON\West_River\l-DFloodplainStudy\HEC-


RAS\I95WestRiver.fOl 


Plan Summary Information: 
Number of: Cross Sections 


Culverts 
Bridges 


Computational Information 


13 
o 
2 


Mulitple Openings 
Inline Structures 
Lateral Structures 


Water surface calculation tolerance 
Critical depth calculaton tolerance 
Maximum number of interations 
Maximum difference tolerance 


0.003 
0.003 
20 
0.1 
0.001 Flow tolerance factor 


Computation Options 
Critical depth computed at all 
Conveyance Calculation Method: 
Friction Slope Method: 
Computational Flow Regime: 


cross sections 
Between every coordinate 
Average Conveyance 
Subcritical Flow 


o 
o 
o 


point (HEC2 Style) 


*******************************************************************************w 


FLOW DATA 


Flow Title: West River Flow Conditions 
Flow File g:\pro]ects\scourpro\GLASTON\West Rlver\l-DFloodplalnStudy\HEC RAS\195WestRiver.fOl 
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Flow Data (m3/s) 
************~~*~*****************.**********************~~~*************************.*******,* 


* River 
* WestRiver 


Reach 
West River 


RS 
869 


)00/10 
136 


25/MHW 
99.4 


10jr>mw ~ 


78 • 
********************************************************************************************* 


Boundary conditions 
***************** * *********************************************************************~*~******* 


******* 
* River Reach Profile Upstream 


Downstream * 
**********~~*******~*****~*******~*************************************************************** 


WestRiver 
2.27 


* WestRiver 
0.82 


WestRiver 
0.82 * 


West River 


West River 


WestRiver 


100/10 Known WS 


25/MHW Known WS 


10/MHW Known WS 


*************~*********************************************************************************** 


******* 


*** * *******~****************************************** * ************************* 


GEOMETRY DATA 


Geometry Title: ExistingConditions 
Geometry File 9 \pro]ects\scourpro\GLASTON\West Rlver\l-DFloodplalnStudy\HEC


RAS\I95WestRiver.g01 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


RS: 869 


Description: Downstream of Railroad Bridge 
Station Elevation Data num~ 19 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
********** ** ********* * ********************************************************** 


o 
56.855 
87.604 
110.68 


2.73 13.181 
-.7862.455 


-5 92.258 
.78 115.32 


2.67 26.361 
-3.24 70.174 
-3.7 96.912 
-.63 136.271 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
Sta 


o .065 56.855 .0235 106.039 


2.6 38.808 
-4.63 77.891 
-2.41 101.475 


.18 138.805 


n Val 


.065 


Bank Sta: Left Right 
56.855 106.039 


Lengths: Left Channel Right 
38 92 61 


CROSS SECTION OUTPUT Profile #100/10 


2.14 51.254 
-6.02 82.747 
-1.67 106.039 
2.73 


Coeff Contr. 
.3 


1. 68 
-5.51 


.94 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 


E.G. Slope (m/m) 
Q Total (m3/s) 
Top Width (m) 


* Vel Total (m/s) 
Max ChI Dpth (m) 


* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss {m} 
* C & E Loss (m) 


* 2.29 
* 0.01 
* 2.28 
* -3.63 
*0.000009 


136.00 
* 103.30 
* 0.34 


B.30 
44130.1 


60.10 
* -6.02 
* 1.47 


0.00 
* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) * 
* Flow Area (m2) * 


Area (m2) * 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. {m/s} * 
* Hydr. Depth (m) * 
* Cony. (m3/s) 
* Wetted Per. (m) ;,-
* Shear (N/m2) * 
* Stream Power (N/m s) * 


Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB 
0.065 
92.00 
15.09 
15.09 


0.80 
21.80 


0.05 
0.69 


259.2 
22.33 
0.06 
0.00 


124.40 
85.16 


Channel 
0.024 


,.. 61. 00 
* 298.05 
* 29B.05 


127.69 
* 49.18 
,.. 0.43 


6.06 
* 41434.6 
* 50.47 
* 0.55 
* 0.24 
* 337.05 


78.11 


* Right OB * 
* 0.065 * 
* 38.00 * 
* 83.05 * 


83.05 
* 7.51 * 
* 32.32 * 
* 0.09 
* 2.57 
* 2436.3 


33.21 
* 0.23 * 
* 0.02 * 
* 100.60 


56.01 
******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope {m/ml 
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* 0.B5 
0.01 


* 0.84 
* - 3.94 
*0.000013 


Element 
* Wt. n-Val. 
* Reach Len. 


Flow Area 
* Area (m2) 


1m) 
(m2) 


66 


, 


• 


Left OB * 
0.065 * 
92.00 * 


3.01 
3.01 * 


Channel * 
0.024 
61. 00 * 


227.52 * 
227.52 * 


Right OB * 
0.065 
38.00 * 
37.74 * 
37.74 * 







Q Total (m3/s) 
* TOp Width (m) 
* vel Total (m/s) 


Max Chl Dpth (m) 
Cony. Total (m3/s) 


* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 


Frctn Loss (m) 
C & E Loss (m) 


99.40 
83.78 


* 0.37 
6.87 


27141.8 
60.45 


* -6.02 
1. 28 
0.00 
0.00 


Flow (m3/s) 
* TOp Width (m) * 


Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3/s) * 
Wetted Per. (m) * 
Shear (N/m2) * 
Stream Power (N/m s) 
Cum Volume (1000 m3) 
Cum SA (looo m2) 


0.14 
3.70 
0.05 
0.81 
38.0 
4.04 
0.10 
0.00 


34.41 
44.87 


* 96.76 
49.18 


0.43 
* 4.63 


26420.2 
50.47 


0.59 
* 0.25 


224.32 
77.77 


2.50 
30.89 


0.07 
1.22 


683.6 
31.19 


0.16 
0.01 


37.56 
31.87 


************************************************ ******************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 
W.S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3/s) 


* Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 


Alpha 
Fretn Loss (m) 
C & E Loss (m) 


0.84 
0.01 
0.84 


-4.15 
*0.000008 


78.00 
83.74 


* 0.29 
6.86 


* 27041.7 
* 60.45 
* -6.02 
* 1.28 
* 0.00 


0.00 


Element 
Wt. n-Val. 
Reach Len. (m) 
Flow Area (m2) 


* Area (m2) 
* Plow (m3/s) 


Top Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
* Conv. (m3/s) 


Wetted Per. (m) 
* Shear (N/m2l 


Stream Power (N/m s) 
* Cum Volume (1000 m3) 


Cum SA (1000 m2) 


Left OB 
0.065 
92.00 
2.97 
2.97 
0.11 
3.68 
0.04 
0.81 
37.4 
4.02 
0.06 
0.00 


34.19 
44.79 


Channel 
0.024 
61.00 


227.05 
* 227.05 


75.95 
49.18 


0.33 
4.62 


* 26329.3 
50.47 


* 0.37 
0.12 


* 224.01 
77.77 


Right OB 
0.065 
38.00 
37.44 


* 37.44 
1. 95 


30.88 
0.05 
1.21 


675.1 
31.18 
0.10 
0.01 


37.50 
31.81 


******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: West River 


INPUT 
Description: 
Station Elevation 


Sta Elev 
Data 


Sta 


RS: 808 


num", 
Elev 


30 
Sta Elev Sta Elev Sta Elev 


*************~~~~~*~~~*~~~~*~~~**~*******************~~************************* 


o 
52.142 
89.172 


133.677 
161.75 


190.481 


2.73 
1. 73 


-1.09 
-3.22 


9.996 
61.178 


100.439 
139.932 


-1.68167.205 
.87 196.832 


2.39 19.991 
1.68 66.646 


-1.38111.707 
-3 145.387 


-1.51 172.66 
.68 206.161 


Manning's n Values 
Sta n Val 


num", 
Sta n Val 


3 
Sta 


2.06 31.549 
.36 72.114 


-1.67 119.565 
-2.92 150.842 
-1.34178.395 


.22 215.49 


n Val 
************************************************ 


o .065 72.114 


Bank Sta: Left Right 
72.114 184.129 


.0235 184.129 .065 


Lengths: Left Channel 
67 104 


CROSS SECTION OUTPUT Profile #100/10 


Right 
lOO 


1.92 43.107 
-.97 80.643 


-2.56 127.423 
-2.84156.297 
-1.2184.129 


.25217.495 


Coeff Contr. 
.3 


1. 78 
-1. 03 
- 3 .44 
-2.26 
-1. 05 
2.73 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 


w.s. Elev (m) 
erit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3/s) 


* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 
* Frctn Loss {m} 


C & E Loss (m) 


* 2.28 
0.00 


* 2.28 
-1.85 


*0.000006 
* 136.00 
* 203.83 
* 0.23 
* 5.72 
* 55584.3 
* 100.68 
* -3.44 


1. 35 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 


Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m $) 
Cum Volume (1000 m3) 


* Cum SA (1000 m2) 


Left OB * 
0.065 * 
67.00 * 
40.07 * 
40.07 


Channel 
0.024 


104.00 
471.36 
471.36 


1.70 * 127.77 
58.81 


0.04 
0.68 


695.6 
59.14 


* 112.02 
0.27 
4.21 


* 52221.9 
* 112.20 


0.04 * 
0.00 


121. 86 * 
81.45 * 


0.25 
0.07 


313.59 
73.19 


* Right OB * 
* 0.065 * 


100.00 
* 88.28 * 


88.28 * 
* 6.52 * 


33.00 * 
0.07 
2.67 


* 2666.8 * 
34.00 * 


* 0.15 * 
0.01 


97.35 * 
* 54.77 * 


*****************************************************~************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
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0.85 
0.00 


Element 
~ Wt. n-Val. 


67 


Left OB 
0.065 * 


Channel 
0.024 


* Right OB * 
* 0.065 * 







W.S. Elev (m) 
Crit W.S. (m) 
E. G. Slope (m/m) 
Q Total (m3/s) 
Top Width (m) 
Vel Tot.al (m/s) 
Max ChI Dpth (m) 


* Conv. Total (m3/s) 
Length Wtd. (m) 
Min Ch El (m) 
Alpha 
Frctn Loss (m) 
C & E Loss (m) 


0.85 
-2.06 


*0.000014 
99.40 


151.34 
0.28 
4.29 


* 26979.1 
* 102.50 
* -3.44 


1. 21 
0.00 
0.00 


Reach Len. (m) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
Top Width (m) 


* Avg. Vel. (m/s) * 
Hydr. Depth (m) 


* Conv. (m3/s) 
Wetted Per. (m) * 
Shear (N/m2l 
Stream Power (N/m s) 
Cum Volume (1000 m3) 
Cum SA (1000 m2) 


67.00 
6.78 
6.78 
0.40 
7.48 
0.06 
0.91 


107.2 
7.70 
0.12 
0.01 


33.96 
44.36 


104.00 
310.65 
310.65 


* 96.03 
* 112.02 


o 31 
2.77 


* 26064.5 
112.20 


0.37 
0.11 


207.90 
72.85 


100.00 
41.76 
41.76 


2.97 
31.84 


0.07 
1. 31 


807.4 
32.16 
0.17 
0.01 


36.05 
30.68 


* * ***********~***w*******************************w********************r******************** 


CROSS SECTION OUTPUT Profile #lO/MHW 
**********************************r**************************** * *************************** 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
Crit W.S. (m) 
E.G. Slope (m/m) 
Q Total (m3/s) 
TOp Width (m) 


* Vel Total (m/s) 
* Max ChI Dpth (m) 


Conv. Total (m3/s) 
Length Wtd. (m) 


* Min Ch El (m) 
Alpha 
Fretn Loss {m) 


* C & E Loss 1m} 


0.84 
* 0.00 


0.84 
* -2.20 
*0.000008 


78.00 
151.29 


* 0.22 
4.28 


* 26810.3 
* 102.51 
* -3.44 


1. 21 
0.00 
0.00 


Element 
* Wt. n-Val. 


Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
... Flow (m3/s) 


Tap Width (m) 
Avg. Vel. (m/s) 


* Hydr. Depth (m) 
Conv. (m3/s) 


* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m s) 
* Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


Left OB 
0.065 * 
67.00 
6.71 
6.71 
0.31 
7.44 
0.05 * 
0.90 


105.6 
7.66 
0.07 * 
0.00 


33.74 * 
44.28 


Channel 
0.024 * 


104.00 
309.52 * 
309.52 


75.37 
112.02 


0.24 * 
2.76 


25907.1 
112.20 


0.23 * 
0.06 


207.64 * 
72.85 


Right OB 
0.065 * 


100.00 
41.44 * 
41.44 


2.32 
31.83 
0.06 * 
1. 30 


797.7 
32.14 * 
0.11 * 
0.01 


36.00 * 
30.61 


******************************************************************************************* 


CROSS SECTION 


RIVER; WestRiver 
REACH; WestRiver 


INPUT 
Description: 
Station Elevation Data 


Sta Elev Sta 


RS: 704 


num'" 
Elev 


38 
Sta Elev Sta Elev Sta Elev 


******************************************************************************** 
o 


53.348 
91.215 


151.813 
196.062 
220.793 
244.645 
302.852 


2.73 
1. 73 


.55 


.04 


12.552 
60.541 
104.3 


162.32 
.85201.393 


-2.91 225.634 
-2.29 254.561 


1.5322.136 


2.4 25.105 
1.68 73.723 
-.28117.385 


0173.247 
-1.26206.724 
-2.92230.727 
-1.64 264.475 
2.16 324.379 


nUffi= 


2.07 35.629 
.03 78.623 


-.02 129.346 
o 184.174 


-1.66211.337 
-2.79 235.82 


-1 274.021 
2.73 


Manning's n Values 
Sta n Val Sta n Val 


3 
Sta n Val 


************************************************ 
o .065 184.174 


Bank Sta: Left Right 
184.174 274.021 


.0235 274.021 .065 


Lengths: Left Channel 
101 148 


CROSS SECTION OUTPUT Profile #100/10 


Right 
166 


1.92 46.155 
.33 84.919 
.03 141. 306 


0190.117 
-2.29 215.952 
-2.66 240.233 
-.08283.566 


Coeff Contr. 
.1 


1. 78 
.11 
.08 
.43 


-2.91 
-2.47 


.83 


Expan. 
.3 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
* erit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
.. Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


2.28 
0.00 


* 2.28 
* -1. 53 
*O.OOOOOB 
* 136.00 
* 305.47 
.. 0.19 
* 5.20 


47060.5 
140.70 


-2.92 


* 2.13 
* 0.00 


0.00 


.. Element 
* Wt. n-Val. • 
* Reach Len. (m) * 
* Flow Area (m2) * 
.. Area (m2) * 
* Flow (m3/s) * 
* Top Width (m) * 
* Avg. Vel. (m/s) .. 
* Hydr. Depth (m) * 
* Conv. (m3/s) * 
* Wetted Per. (m) * 


Shear (N/m2) 
* Stream Power (N!m s) * 
* Cum Volume (1000 m3) * 
.. Cum SA (1000 ro2l 


Left OB * 
0.065 .. 


101. 00 .. 
293.16 * 
293.16 * 


21. 73 * 
167.04 * 


0.07 
1.75 * 


Channel 
0.024 


148.00 
360.57 
360.57 
111.78 


89.85 
0.31 
4.01 


7519.5 * 38678.9 
167.19 * 


0.14 * 
0.01 * 


110.70 * 
73.89 * 


90.09 
0.33 
0.10 


270.32 
62.70 


Right OB 
0.065 


* 166.00 * 
* 48.37 * 
* 48.37 
* 2.49 * 
* 48.59 * 
* 0.05 
* 1.00 * 
* 862.1 


48.67 * 
0.08 


* 0.00 * 
* 90.52 


50.69 
******************************************************************************************* 


Over a Century of 
Engineering Excellence 
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CROSS SECTION OUTPUT Profile #25/MHW 
*************T**************************************** ************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 


C & E Loss (m) 


* 0.85 
* 0.01 


0.84 
* -1. 74 
*0.000025 
* 99.40 
* 216.63 
* 0.29 


3.76 
* 19967.6 
* 145.16 
* -2.92 


1. 69 
0.00 
0.00 


Element 
Nt. n-Val. 


* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 


Tap Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
Cony. (m3/s) 
Wetted Per. (m) 


* Shear (N/m2) 
Stream Power (N/m s) 
Cum Volume (1000 m3) 
Cum SA (1000 m2) 


Left OB 
0.065 


101.00 
101.84 
101.84 


7.32 
116.93 


0.07 
0.87 


1470.3 
11 7.03 


0.21 
0.02 


30.32 
40.19 


Channel 
0.024 


* 148.00 
231.31 
231.31 


91.88 
* 89.85 


0.40 
2.57 


* 18456.3 
* 90.09 
* 0.62 
* 0.25 


179.72 
62.36 


Right OB 
0.065 


166.00 
4.45 
4.45 
0.20 
9.86 
0.05 
0.45 
41. 0 
9.90 
0.11 
0.01 


33.74 
28.59 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* w.s. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch EI (m) 
* Alpha 
* Pretn Loss (m) 
* C & E Loss (m) 


* 0.84 
* 0.00 
* 0.83 
* -1.88 
*0.000015 
* 78.00 
* 216.34 
* 0.23 
* 3.75 


19848.9 
145.18 


-2.92 
1. 68 


* 0.00 
0.00 


Element 
* Nt. n-Val. 
* Reach Len. 1m) 
* Flow Area (m2) 


Area (m2) 
* Flow (m3/s) 


Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


Conv. (m3/s) 
* Wetted Per. (m) 


Shear (N/m2) 
Stream Power (N/m s) * 


* Cum volume (1000 m3) 
Cum SA (1000 m2) 


Left OB * 
0.065 * 


101.00 


Channel * 
0.024 


148.00 
230.59 
230.59 


100.90 
100.90 


5.69 
116.86 


0.06 
0.86 


1448.6 


72.15 
* 89.85 
* 0.31 


2.57 
* 18360.5 


116.96 * 
0.13 * 
0.01 * 


30.14 
40.11 * 


90.09 
0.39 
0.12 


179.56 
62.35 


Right OB * 
0.065 


166.00 
4.37 * 
4.37 
0.16 
9.63 * 
0.04 * 
0.45 
39.8 * 
9.67 
0.07 
0.00 


33.71 
28.54 


******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


I NPUT 
Description: 


RS: 556 


Station Elevation Data num= 
Sta Elev Sta Elev 


47 
Sta Elev Sta Elev Sta Elev 


******************************************************************************** 
o 


47.361 
115.571 
173.172 
204.258 
249.816 
312.886 
339.927 
366.346 
411.449 


2.73 
2.01 


10.755 
56.323 


1. 68 127.079 
.54 180.396 
.14 212.586 
.12 259.246 


-1.91 318.501 
-2.82 345.256 


.09 374.435 
2 416.522 


2.66 
1. 82 


21.512 
71.867 


1.38 138.588 
.41185.872 
.16220.913 
.07280.748 


-2.34324.117 
-2.04 350.44 


.27 382.525 
2.5 


Manning's n Values 
Sta n Val 


num= 
Sta n val 


3 
Sta 


2.59 
1.8 


29.955 
87.41 


1.07 152.268 
.33 191.348 
.18 


-.03 
-2.77 


230.65 
300.969 
329.358 


-1.39 355.623 
.63 393.462 


n Val 
************************************************ 


o .065 280.748 


Bank Sta: Left Right 
280.748 366.346 


.0235 366.346 .065 


Lengths: Left Channel 
220 164 


CROSS SECTION OUTPUT Profile #100/10 


Right 
157 


2.39 
1. 78 


38.4 
101. 4 9 


.87 165.948 


.26 197.803 


.18 240.386 
-1.06 306.928 
-3.19 334.599 
-.75 360.985 
1.06404.401 


Coeff Contr. 
.1 


2.19 
1. 73 


.67 
.2 


.18 
-1.48 
-3.61 


-.42 
1.49 


Expan. 
.3 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Over a Century of 
Engineering Excellence 


* 2.28 
* 0.00 


2.28 
* -1.51 
*0.000010 
* 136.00 
* 379.58 
* 0.19 
* 5.89 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 


Avg. Vel. (m/s) 
Hydr. Depth (m) 


69 


Left DB * 
0.065 * 


220.00 * 
333.09 * 
333.09 * 


23.04 * 
246.06 * 


0.07 * 
1.35 * 


Channel 
0.024 


164.00 
332.41 
332.41 
108.86 


85.60 
0.33 
3.88 


* Right DB * 
* 0.065 * 
* 157.00 
* 63.27 * 
* 63.27 * 
* 4.10 
* 47.92 * 


0.06 
* 1.32 * 







Cony. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 


Frctn Loss (m) 
* C & E Loss (m) 


* 43544.3 
* 170.95 


- 3 .61 
2.49 
0.00 
0.00 


Conv. (m3/s) 
Wetted Per. (m) * 


* Shear (N/m2) 
Stream Power (N/m s) 
Cum Volume (lOOO m3) 


* Cum SA (1000 m2l * 


7376.2 
246.08 


0.13 
0.01 


79.08 
53.02 


34855.0 
85.94 


0.37 
* 0.12 


219.04 
49.71 


• 
• 


1313.2 
47.99 


0.13 
0.01 


81.25 
42.68 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
*********************************************************************************** * ******* 
* E.G. Elev (m) 


Vel Head (m) 
W.S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3/s) 
Top Width (m) 
Vel Total (m/s) 
Max ChI Dpth (m) 
Cony. Total (m3/s) 
Length Wtd. (m) 


* Min Ch El (m) 
Alpha 
Prctn Loss (m) 
C & E Loss (m) 


* 0.84 
* 0.01 
* 0.83 


-1.76 
*0.000034 
* 99.40 


233.00 
0.34 
4.44 


* 17023.6 
166.37 


* -3.61 
* 1.65 
* 0.01 


0.00 


Element 
Wt. n-Val. 
Reach Len. (m) 


* Flow Area (m2) 
* Area (m2) 


Flow (m3/s) 
Top Width (m) 


* Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3/s) 
Wetted Per. (m) 


* Shear (N/m2) 
Stream Power (N/m s) 
Cum Volume (1000 m3) 


* Cum SA (1000 m2) 


Left OB 
0.065 


220.00 
73.74 
73.74 


5.02 
126.03 


0.07 
0.59 


858.9 
126.04 


0.20 
0.01 


21.45 
27.92 


Channel 
* 0.024 


164.00 
208.83 
208.83 


93.78 
85.60 


0.45 
2.44 


* 16061.7 
85.94 


* 0.81 
0.36 


* 147.15 
49.37 


• 
• 
• 
• 


Right 08 
0.065 


157.00 
9.66 
9.66 
0.60 


21.37 
0.06 
0.45 


103.0 
21. 39 


0.15 
0.01 


32.57 
26.00 


• 
• 


************************************************************************-****************** 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 


* W.S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3/s) 


* Top Width (m) 
Vel Total (m/s) 
Max ChI Dpth (m) 


* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.83 
0.01 
0.83 


* -1.93 
*0.000021 


78.00 
232.49 


0.27 
* 4.44 


16949.7 
166.35 


-3.61 
1. 64 


* 0.00 
* 0.00 


Element 
* Wt. n-Val. 


Reach Len. (m) 
Flow Area (m2) 
Area (m2) 


* Flow (m3/s) 
Top width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 


* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m s) 
Cum Volume (1000 m3) 
Cum SA (1000 m2) 


• 
• 


Left OB * 
0.065 


220.00 
73.05 * 
73.05 * 


3.90 
125.66 


0.05 
0.58 * 


846.9 
125.66 


0.12 * 
0.01 * 


21. 36 * 
27.87 


Channel * 
0.024 


164.00 
208.36 
208.36 * 


73.64 
85.60 * 


0.35 
2.43 * 


16001.5 * 
85.94 


0.50 * 
0.18 * 


147.07 * 
49.37 * 


Right OB * 
0.065 * 


157.00 
9.54 * 
9.54 * 
0.47 


21.23 
0.05 
0.45 * 


101. 4 * 
21.25 


0.09 * 
0.00 


32.55 * 
25.98 * 


*******************************************************-*********************************** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


RS: 392 


Description: Existing 1-95 - Upstream 
Station Elevation Data num= 35 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


2.52 9.564 
2.05 51.695 
1.22 93.035 


2.51 
1.68 


.B6 
-.71 


-3.01 
-.69 


19.128 
58.891 


102.997 
155.438 
192.779 
229.262 


o 
45.763 
83.072 


137.439 
177.97 


215.311 
252.961 


.42 148.524 
-2.83185.374 


.93 222.225 


.13 265.735 1.04278.511 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
Sta 


2.5 
1.68 


29.479 
66.086 


.5 114.676 
-.84 162.352 
-3.2 200.588 
-.54 236.298 
1.96 292.237 


n Val 
************************************************ 


o .07 148.524 


Bank Sta: Left Right 
148.524 236.298 


.0235 236.298 .065 


Lengths: Left Channel 
34 29 


CROSS SECTION OUTPUT Profile #100/10 


Right 
34 


2.46 39.829 
1.68 74.58 


.18 126.356 
-.98 170.162 


-2.19 208.397 
-.38 244.629 
3.12305.964 


Coeff Contr. 
.3 


2.42 
1.45 
-.14 
-1. 9 


-1.17 
-.12 
4.29 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 


Over a Century of 
Engineering Excellence 


* 2.28 
* 0.01 
* 2.28 


-1.47 
*0.000011 


* Element 
* wt. n-Val. 
* Reach Len. 
* Flow Area 
* Area (m2) 


1m) 
(m2) 


70 


• 
• 


• 
• 


Left OB * 
0.070 * 


0.50 
162.34 * 
162.34 * 


Channel * Right OB * 
0.024 * 0.065 * 


0.50 
340.25 * 
340.25 * 


0.50 * 
72.03 * 
72.03 * 







Q Tot al (m3 /s) 
TOp Width (m) 
Ve l Tota) (m/ s ) 


13 6 . 00 
24 0 . 08 


* 0. 24 


Fl o w (m3/ s ) 
To p Width (m) 
Avg. Vel. (m/s) 


* Max ChI Dpth 1m) * 5.4 8 * Hydr. Depth (m ) * 
* Conv. Total (m3/s) 


Length Wtd. (m) 
Nin eh El (m) 
Al pha 
Frctn Loss ( m) 
C & E Loss tm) 


4096 5 . 6 
0 . 50 


- 3.20 
... 1 .89 
.,. 0.00 


0 . 00 


... Conv. (m3/s) 
Wetted Per. (m) 
Shear (N/m2) 
St ream Power (N/m s) 
Cum Volume ( 1 000 m3 ) 


* Cum SA ( 1 000 m2) 


CROSS SECTION OUTPUT Pr ofi l e #25/NHW 


E.G. El ev (m) 
... Ve l Head (m) 


w . s . El ev (m) 
er i t. w .s. (m) 
E.G. S l ope (m/m) 


.,. Q Total (m3/s) 
Top Wi dth tm) 
Ve l Tot a l (m/s) 


* 0. 84 
* 0. 0 1 


0 . 83 
- 1 .71 


*0.000033 
* 99.40 


1 68.87 
* 0.36 


4 .03 


Eleme nt 
Wt. n-Va l. 
Reach Le n. (m) 
Flo w Area (m2) 
Area (m2 ) 


* Flow (m3 / s ) 
To p wid t.h (m) 


* Avg. Vel. (m/ s ) 
.. Hydr. Depth (m) 


Conv. (m3/s) 
Wetted Per. (m) 


* Max Ch I Dpth (m) 
Con y . Total (m3/s) 
Length Wt d. (m) 
Min eh EI (m) 
Alpha 


* 172 76.7 
0 . 50 


-3. 2 0 
1.44 
0.0 0 
0 . 00 


Shear (N/m2) .. 


F r c tn Loss (m) 
C & E Loss (m) 


... Stream Power (N! m s) 
Cum v o lume (10 00 m3) * 


* Cum SA (100 0 m2) 


CROSS SECTION OUT PUT Pr ofi l e ~ 1 0/MHW 


E.G. El ev (m) 
Ve l Head (m) 
w .s . Elev (m) 
Cr it W. S . (m) 
E .G. Slope (m/m) 
Q Total (m3/s) 
Top Wi d t h (m) 
Vel To tal (m /s ) 


* Max Chl Dpt.h (m) 
Cony. Total (m3/s) 
Le ng th Wtd. (m) 
Min Ch El (m) 
Al pha 
Fr c tn Loss 1m) 
C & E Loss (m) 


BRI DGE 


RIVER: We st River 
REACH : WestRiver 


IN PUT 


0.83 
0 . 01 
0 . 133 


* -1. 88 
*0.00002 0 
* 78. 00 
* 168. 72 
* 0.28 


4 .03 
* 1 7232.8 


0.50 
- 3.20 


* 1 .44 
* 0.00 
* 0 . 00 


El ement 
Wt. . n - Val . 
Reach Len. (m) 
Flow Ar e a (m2) 
Area (m2) 
Flow (m3/s) 


* TOp Wi dth (m ) 
Avg. Vel. (m/s) 
Hydr. Dept h (m) 
Conv. (m3/s) 
~oJetted Per . (m) 


.. Shear (N/m2l 


.. Stream Power (N/m s) 
* Cum Volume (1 000 m3) 


Cum SA (1000 m2) 


RS: 377.5 


Descr i p t i on: 1 -95 over We s t 
Di s tance f r om Upst rea m XS 
Deck/Roadway Widt h 


Ri ver. Bridge 
.5 
2 8 


0 0163 A 


We ir Coeffi c i ent 1. 44 
Upstream Deck/Roadwa y Coordinates 


nUID'" 1 3 


• 
• 


• 


• 


11 . 96 
1 06 . 3 7 


0.07 
1. 53 


3 602.5 
106 .42 


0 .1 6 
0.01 


24.58 
14 .26 


118.38 
87.77 


* 0 .35 
3.88 


* 35659.3 
88.03 


0.42 
0.15 


163.89 
35.50 


5 . 66 
45. 94 


0.0 8 
1. 5 7 


1703.8 
4 6 . 03 


0 . 17 
0.01 


70.63 
35.31 


Le ft OB 
0 .070 


0 .50 
44. 38 
44.38 


3.67 
54.62 


0.08 
0.81 


637 . 4 


Channel 
0.024 


0 .50 
213.31 
213.31 


94.21 
87. 77 
0.4 4 


* Right 08 
... 0.065 


0. 50 
19 . 28 
1 9.28 
1. 52 


26.47 
* 0.08 


0.73 
264. 3 
26. 5 0 54.64 


0.26 
0.02 
8.46 
8 . 0 5 


2.43 
* 1 6375.0 
* 88.03 
... 0. 7 9 * 0.24 


Lef t OB 
0.070 


0 .5 0 
44.20 * 
44.20 
2.87 ... 


54.53 
0. 06 
0.8 1 


633 . 7 
54.55 


0. 1 6 
0. 01 
8 .4 6 
8 . 0 5 


0.35 
112.53 


35.16 


Channel 
0.024 * 
0.50 .. 


213.01 * 
213.01 


73.9 4 
87.77 


0.35 
2.43 ... 


16336.6 
88.03 
0.49 
0 .1 7 


112.52 
35. 16 


0.02 
30.3 0 
22.24 


Right OB 
0 . 065 


0 . 50 
19.1 9 
19.19 
1.19 


26.42 
0 . 06 
0 . 73 


262.5 
26.46 


0 . 15 
0 . 01 


30 . 30 .. 
22.24 * 


Sta Hi Cord Lo Cord Sta Hi Cord La Cord Sta Hi Cord Lo Co rd 


- 60 
7 4 .6 


137 .4 
229 . 3 


32 0 


8.88 
9.08 
9 .38 
9. 8 8 


1 0.36 


7 .4 8 
7 . 78 
7.54 
8 .03 
8. 43 


19.1 
74 .6 


1 70.2 
2 5 9. 5 


8.91 
9.08 
9. 48 


1 0.04 


Ups tream Bridge Cr oss Section Da t a 
Stat ion Eleva t i o n Data num", 3 S 


Sta El ev Sta Elev S t a 


o 
45.763 
83. 0 72 


137. 4 39 
177.97 


2 .52 
2.05 
1. 22 


9.564 
51.695 
93.03 5 


.42 148.524 
- 2.83 185.374 
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2.51 
1. 68 


.86 


19.128 
58.891 


102.997 
-.71155. 4 38 


- 3 .01 1 92.779 


7 . 51 
7.27 
7. 6 7 
8.21 


Elev 


4 5 .8 
103 


200 .6 
292.2 


Sta 


2.5 29. 4 79 
1. 68 66.086 


. 5 1 14 . 676 
.84 162.352 


- 3.2 200.588 


71 


8.98 
9. 1 8 
9.78 
1 0 . 1 


Elev 


7 . 58 
7.39 
7.91 
8 .28 


Sta 


2. 46 3 9.8 29 
1.68 74 . 58 


. 18 126.356 
- . 98 170.162 


- 2 .1 9 208.397 


Ele v 


2. 4 2 
1.45 
- .14 
- 1. 9 


- 1. 1 7 







215.311 
252 . 961 


.93 222 .225 


. 13 265 .735 
.69 229.262 


1. 04 278.511 


Ma nn i ng ' s n Va ]ues 
St a n Val 


num= 
Sta n Val 


3 
Sta 


o .07 148 . 524 


Bank Sta: Left Right 
148. 524236 .2 98 


. 0235 236.298 


Coef f Cont r. 
.3 


Downstream 
num ::: 


Dp.ckj Roadway Coordinates 
13 


. 54 236 . 298 
1. 96292.237 


n Val 


.065 


Expan. 
.5 


.38 244 .629 
3.12 3 05. 964 


Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cor d Lo Cor d 


- 6 0 8 . 88 7 .48 0 8.91 7. 51 15 .3 8.98 7 .58 
38.3 9 .08 7 . 78 38 . 3 9.08 7 .2 7 7 4. 5 9 .18 7 .39 


102. 3 9 . 38 7 .5' 129. 7 9.48 7 .67 16 1. 7 9.7 8 7 . 9 1 
193 9 . 88 8 .03 226 . 4 10.04 8 .21 254. 6 10 . 1 B .2 8 
320 10 . 36 8 .43 


Downstream Bridge Cr oss Section Data 
St at i on Elevat ion Data num= 28 


Sta Elev St a Elev Sta El e v S t a Elev S t a 


.1 2 
4 . 29 


Elev 
.~~~** •••••• • * • • *** * •• ** * ** ** .***.*.*** ••• *.*.* ••• ** ••• w •• * • • ** w * *. w~ ~~~ .* •••• *. 


- 29.321 3 0 2. 58 15.28 2.3 
61.604 1. 34 7 4 . 499 .82 87 . 392 .31 


114 .748 - . 9 122 .2 8 - 1.21 129.74 - 1. 98 
1 51. 689 -3. 42 1 58.777 - 2. 45 1 65.866 - 1. 47 
188 .4 59 .15 1 97.645 . 5 205 . 71 5 .95 
238.966 2 . 26 254. 592 3 .13 270. 219 4 


Manni ng ' s n Values num= 3 
St a n Val Sta n Val Sta n Val 


•••••• *~. *.*.* •• *** ••••• *.******** •• ** •••• * * •••• 
- 29 . 32 1 .07 107 .217 .0235 1 79 . 2 7 3 . 065 


Ba nk Sta : Le f t Right Coe ff Contr. Expa n . 
107.217 179 .273 


upstr eam Emba nkment side slope 
Downstream Embankment side slope 


. 3 


Maximum a llowable subme rgence f o r weir fl ow 
Elevati on at which weir flow begins 
Ene r gy head used i n spi llway design 
Spil l way he i ght used in design 


.5 


30 .561 2.01 4 6 . 08 3 1.67 
97 . 304 -. 14 1 07.21 7 -. 59 


1 37.201 -2.74 144.445 -3. 08 
1 72.57 - .84 179.273 


213 . 786 1. 39 226.376 


o hori z. to 1.0 vert ical 
o horiz. to 1.0 verti cal 


. 9S 


- . 2 
1. 83 


Wei r crest s hape Broad Cres t.ed 


Number o f Piers = 9 


Pi e r Data 
Pi e r Station Ups tream", 35.25 Downst r eam= 1 0. 1 
Upstream num= 2 


Widt h Elev Width Elev 
•••••••••• ~ ~ ••• * •• **.*.***.**ww* 


33.1 - 5. 32 33 .1 8.68 
Downstream nurn", 2 


Width Elev Width Elev 
*, • •• *.* •••••• ** ••••• ** •• * .* ***. 


23.<'1 -5 .3 2 23. 4 8.68 


Pier Data 
Pie r Station Upstream= 76.8 Downstream= 40. 5 
Upstream num= 2 


Wi dth Elev Width Elev 
* • •••••• _ •••••••• *.* ••• **.***.*. 


5.4 ~ 5.32 5 .4 8.68 
Downstream num= 2 


Wid t h Elev Width Elev 
.*** •••••••• ***.*.* ••••••• * •• * •• 


5. ' - 5.32 5.' 8.68 


Pier Data 
Pi e r Station Upstream= 105.4 Downstream: 76 . 9 
Ups tream num= 4 


Widt h Elev Width Elev Width El ev Width Elev 


7. 1 - 5 .32 7 .1 1. 66 6.5 1. 6 6 6.5 8.68 
Downstream num= 4 


Width Elev width Elev width Elev Width Elev 
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7 .1 -5. 32 


P i e r Data 
Pi er S t a ti o n 
Ups tream 


Wi d th 
num", 


Elev 


-5.3 2 


7 .1 


Up s trea m= 
4 


Wi d th 


7 . 1 
num= 4 


1. 6 6 


139. 8 


El ev 


1. 66 7. 1 
Down s t r e a m 


Wid th Elev Wi d t h El e v 


7 . 1 - 5. 32 7 .1 


Pi e r Data 
Pier Stat ion 
Ups tream 


Wi dth 


Ups tre am= 
num: 4 


Elev Widt h 


- 5 .3 2 2 . 0 3 
n um", 4 


1. 6 6 


1 70. 2 


El ev 


1. 6 6 2 .03 
Downst r e am 


Wi d th Elev Wi d t h Elev 


6.5 1. 6 6 6.5 8 . 6 8 


Down s t r eam = 104." 


Wi dth Ele v Width Elev 


6 .5 1. 66 6 . 5 8 .6 8 


Wi d t h El e v \i i d t h El e v 


6. 5 1. 66 6.5 8 . 68 


Downstre am = 129 . 7 


Wi dth Elev Wi d t h Elev 


1. 07 1. 66 1 .07 8 . 6 8 


Wi d t h El e v Wi d t h Elev 
~ ** "* ,, .. .. ... * .. * ...... .... .......... * * ...... * . ..... . '" *", * " * .. ",* ** ,,, * * * ,, * .. ~ •• * * * . ~" 


2 . 0 3 - 5. 32 2.03 


Pier Data 
Pi e r Statio n 
Upstre am 


width 


Ups tream: 
num", 4 


E l ev Wi d t h 


- 5 . 32 2 . 03 
num= 4 


1. 6 6 


2 0 0. 6 


El ev 


l. 66 2.03 
Downstream 


Wid t h El ev Wi dth Elev 


2. 0 3 -5. 32 


Pi e r Data 
Pi e r Stati on 
Upstream 


Width 
num= 


El ev 


- 5.32 


2 . 0 3 


Up s tre a m= 
4 


Wi dth 


7 . 1 
n um= 4 


1. 66 


2 3 1 .7 


El ev 


1. 6 6 7 . 1 
Down s t r eam 


Wi dt h El ev Wi d th El ev 


7 . 1 - 5.32 7 . 1 1. 66 


P i e r Dat a 
Pier Statio n Upst ream= 2 61. 9 
Upst ream num: 4 


Width Elev Width Elev 


- 5.3 2 7. 1 1. 6 6 
num: 4 


7. 1 
Down s t ream 


Width Ele v Wi d t h El e v 


7 .1 - 5.3 2 7 .1 


Pi er Data 
Pi e r Stat i o n 
Ups t r eam 


Width 


Ups t r eam= 
num", 2 


Elev Width 


1. 66 


2 9 4 .6 


El e v 
* *********** *** * * *************** 


5 . 9 
Downstream 


Wi d th 


5. 9 


- 5 . 3 2 5.9 B . 68 
n um: 2 


El ev Wi d t h El e v 


- 5.3 2 5. 9 8.68 


1. 07 1. 66 


Do wnstream= 


Wi dth El ev 


l. 0 7 l. 6 6 


Widt h El ev 


1. 07 1. 66 


Down s tream= 


Widt h Elev 


6 . 5 1.66 


Wid th El e v 


6.5 1. 66 


Down s tream: 


Wi d t h Elev 


6. 5 1. 66 


Wi dth El e v 


6.5 1. 66 


Down s tream= 


Numbe r o f Bri dge Coeff ici ent Set s 1 


Low Flow Metho d s a nd Data 
Energy 


Sel ected Low Flow 1'1e thods 


Hi gh Flo w Me thod 
Energy Only 


Additional Br idge Pa rame t e r s 


Highes t En e rgy Answer 


Add F r iction c o mpon ent t o Mome n t u m 
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1. 0 7 8. 68 


1 6 1 .7 


Width Elev 


l. 0 7 8 . 6 8 


Wi dt h El e v 


1. 0 7 a . 6 8 


1 95. 4 


Wi dth El ev 


6.5 8. 6 8 


Wi d th El ev 


6 . 5 8 .68 


228.8 


Width Elev 


6 .5 B.6 8 


Widt h Elev 


6 . 5 8. 6 8 


25 7 







Do not add Wei g ht component to Mo mentum 
Class B f low c ritical depth computations use cr i tical depth 


in Gide the bridg e at the upstream end 
Crit eI' i a t o c h e ck f o r pressure fl o w = Upstream ene rgy grade line 


BRIDGE OUTPUT Pro file #100/10 
* ,. .... " ,. " " .. ., .... ..- ~ * ,. ••• * ...... " * " " .... .. .. ,. * .. * ...... * ..... ,. '" * " ... " " ...... ,"' ~ .. ...... '" .. " ""'''''''' ........ .. " ... .. ..... * .... * .. " * * ... '" 


E.G. US . 1m! 2 . 2 8 El emen t " Ins ide BR US * Ins i d e BR DS • 
W .5. US. 1m) 2 . 28 E.G . E l ev 1m! 2 . 2 8 2 .28 · Q Tota l (m3/ s ) 1 3 6 .00 W.S. Elev 1m! 2.2 7 2 .27 
Q Bridge (m3/s ) 1 3 6 . 00 er i t w.s. 1m! -1 .44 -J .53 
Q Weir {m3/ s) l"lax ChI Dpth 1m! 5. 4 7 5. 69 
Weir Sta Lft 1m) Ve l Total (m/ s ) 0 . 28 0 .33 
Weir Sta Rg t 1m) Flow Area (m 2 ) 488 .75 4 10 . 09 
Weir Su b merg Proude # ChI • 0 .0 6 O. 0 7 
Weir Max Dept h 1m) Spedf Force (m3) 820 .97 717. 90 


• Min El Weir Flow 1m) 8 . 9 J Hyd r Depth 1m! 2 . 4 8 2 .23 
Min El Prs 1m) 8 .3 5 W.P. Total 1m ! 234. 55 215.29 


• Del ta .G 1m) 0 . 00 Conv. To ta l (m3 / s ) • 30747.1 2 7686.4 
De l ta WS 1m) 0 .00 Top Width 1m) 196 . 8 8 183.79 
BR Open Area. (m2) 1 677 . 6 J Fre tn Loss 1m) 0 .00 0 .00 
BR Open Vel Im/s) 0 .3 3 C & E Loss 1m) • O. 00 0 .00 
Coef of Q Shear Total (N/ m2 ) • O. 4 0 0. 45 


• Br Sel Meth o d *Energy onl y Power Total (N/m s) O. 11 • 0 .15 
****** * ***~** *.* .",.* ..... *** ... *** **.**w",* ......... ** ..... ",,,,***. *. ~~~ ~* "'.** ... *******.***.w.* ...... **~*.~ •• 


BRIDGE OUTPUT Profi le #25 /MHW 


• E.G. US. 1m ! 0.84 Element. "Inside BR US · I n s ide BR DS · w.S. US. 1m) 0.83 E .G. Elev 1m! 0 . 84 0.84 · Q Total (m3 / s) 99.40 W. S. Elev 1m! 0.83 0.82 
Q Bridge (m3/ s ) 99.40 Cr it \01.5. 1m) - 1 . 7 1 - L 80 
Q Weir (m3 /s ) Max ChI Dp th 1m) 4 .03 4.24 
Wei r Sta Lf t 1m) Vel Total (m/ s) 0 .41 0 .49 
Weir Sta Rgt 1m ) Flow Area ( m2 ) • 242 .7 5 2 04 . 0 5 


• Weir Submerg • Fro ude # ChI 0 .10 O. 11 
Weir Max Depth 1m) Sp e cif Force (m3) 303 .60 287 .60 
Min El weir Flo w 1m) • 8. 9 1 Hydr Dep th 1m) 1 .7 5 1 . 9 5 • 
Min ., PtS 1m) 8.35 W. P. Total 1m) 157.0 8 119.93 • 


• Delta EG 1m ) 0.00 Conv. Total (m3/s) 1413 7.8 13405.2 
• Delta WS 1m) • 0.01 Top Width 1m) 13 9.00 10 4.68 
• BR Open Area (m2) 1677 .61 Frc tn Loss 1m) 0.00 0 . 00 


BR Open Vel (m/ s) O. 4 9 C & E Loss 1m) • 0.00 0. 0 0 · Coef o f Q Shear Total ( N/ m2 ) 0.75 0 .92 
• Br Sel Method * Energy o nl y Power Total (N/ m 5 ) 0.31 • 0 .45 
*****.**.* •••• * •••• ** •• *****.*.******.* .......... ***.~* . ** •••• ** ... "' ...... * ••• *.*+*** ... "'* ...... *.~ ... *. 
BRIDGE OUTPUT Profile #10/MHW 
••••• "'''' . * •• ** ~ ** .. .. *'''** •• * * ** ••••••• ~ ..... .. * •• ***.*.* * * ••• "'."' •••• •• ••••• ,, * . .... ***.**"'.*** 
• E . G . US . 1m) 0 .8 3 · Element *Ins ide BR US • In s ide BR DS 


W. S. US. 1m) • 0 . 83 • E.G. El ev 1m) • 0.8 3 0 .83 • 
• Q Total (m3 / s) • 7 8 .0 0 w.s. Elev 1m ! 0 .8 2 0 .82 


Q Bridge (m3/ s) 78 .00 Ceit w.s. 1m) -1 . 89 - l. 97 
Q Weir (m3/s) • Max Ch I Dpth 1m) 4 .02 4 . 24 
we i r S ta Lf t 1m! Ve l Total (m/s) 0 .32 0 .3 8 
Weir Sta Rgt 1m ) Flow Area (m2) 242.44 204.02 


• Weir Submerg Froude # ChI • 0 . 08 0.08 
• Weir Max Dept h 1m) • Specif Force 1m3) 3 0l. 22 285.48 • 
• Min E1 Weir Fl o w 1m) • 8 .91 • Hydr Depth 1m) • 1. 74 1. 95 • 
• Min EI Prs 1m) • 8 .35 • W.P. Total 1m) 156.99 119.92 
• Delta . G 1m) • 0 .00 • Conv. Total Im3/s) • 1 4116.4 13403 .1 • 
• Del ta WS 1m) • 0.00 • TOp Width 1m) • 138.94 104.68 


BR Ope n Area 1m2) • 1677.6 1 • Frctn Loss 1m) 0.00 0.00 • 
BR open Vel (m/ s ) • 0.38 · C & E Loss 1m) 0.00 0.00 
Co ef of Q • Shear Total (N/ m2) • 0.46 0 .57 
Br Sel Method "'Energy o nly Power Tota l (N/ m s) 0 . 1 5 • 0 .2 2 


... t .... *~*********~.**.**.* * .. ... ~**.****.* •• "'* .. * ... *** ... *.**~"."' * **"' '' • • *t •••• ******* •• **** • •• * 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


I NPUT 


RS : 363 


Description: Existi ng 1 - 95 - Downs tream 
Station Elevation Data num= 28 


Sta Elev Sta Elev S t a 


-29.321 3 
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o 2.58 15.28 


El e v Sta Elev Sta Ele v 


2.3 30.561 2 . 01 46.083 1. 67 
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6 1. 604 
114.748 
1 5 1.689 
188. 4 59 
23 8.966 


1.3 4 
- . 9 


-3. 4 2 
.15 


2.26 


74.499 
122 . 28 


158.777 
197.645 
254 . 592 


.82 87. 392 
-1. 2 1 129 . 7 4 
-2 . 4 5 16 5 .866 


.5 205.7 15 
3.13 270 . 219 


Manni ng's n Va lues 
St a n Val 


num= 
Sta n va l 


3 
St a 


- 29.32 1 .07 107.217 .0235 179.273 


. 31 
- 1.98 
- 1. 4 7 


.95 , 
n Val 


.065 


Bank Sta: Lef t Right 
107. 2 1 7 179.273 


Lengths: Left Channel 
67 64 


CROSS SECTION OUTPUT Profile #100/10 


9 7 .304 
13 7 .201 


172 . 57 
213. 7 86 


Righ t 
68 


.14 107 .217 
- 2.7414 4 .445 


.84 179.273 
1. 39 226.376 


Coeff Cont r . 
.3 


- . 5 9 
-3 . 08 


- .2 
1. 83 


Expan. 
.5 


•• *.~ ••• "~ •• * ••••••••• * •• ****** ••• •••••• •• * •••••••••••••••• ********.***.*.* •••••••••••• • * •• 
* E.G. Elev (m) 


Vel Head (m) 
W. S. Elev (m) 
erit. 'l-I. S. (m) 
E.G. Sl ope (m/m) 
Q To ta l (m3 / s) 
Top Wid t h (m) 
Vel To tal (m/s) 
Max ChI Dpth (m) 
Co nv. Tota l (m3/s) 
Length wtd. ( m) 
Min Ch El (m ) 


... Alpha 
Fret n Loss (m) 


• C & E Loss (m) 


2.28 
0.01 
2.27 


* - 1. 54 
*0.0 000 14 
• 136 .00 


222.29 
* 0.29 


5.69 
3607 0 .7 


6 4 .20 
- 3.42 


* 1 .86 
0 . 00 
0 . 00 


Ele me nt 
* Wt. n· Val. 


Reach L e n . (m) 
Flow Area (m2) 


* Area (m2) 
* Plo w (m3/sJ 


Top Wid t h (m) 
* Avg. Vel. (m/s) 


Hydr. Dept h (m ) 
Conv. (m3/s) 
Wetted Per . (m ) 
Shear (N / m2) 


... Stream Power (N/ m s) 
* Cum Vo lume ( 1000 m3) 


Cum 5A (l000 m2) 


CROSS SECTI ON OUTPUT Profile #25 / MHW 


E.G. El ev (m ) 
ve l Head (m) 
w. S. El e v (m) 
Crit W.S. (m) 
E .G. Sl ope {mimI 
Q To t a l (m3/s) 
TOp Width (m) 
Vel Total (m/s) 
Max ChI Dpth (m) 
Conv. Total (m3 / s) 
Length Wtd . (m) 
Mi n eh El (m) 
Alpha 
Frc t n Loss (m) 


• e & E Loss (m) 


0.83 
0.01 
0.82 


* -1.78 
*0.000038 


99.40 
128.95 


0.44 
., 4.24 
-.: 1 62 18.1 


64.05 
~3 .42 
1. 29 
0. 00 
0 .00 


Ele ment 
Wt. n ~ val. 


Reach L e n . (m) 
• Flow Area (m2) 


Area (m2 ) 
Flow (m3/ s) 
Top Wi dth (m) 
Avg . Vel. (m/s) 
Hydr . Depth (m) 
Conv. (m3/s) 
Wetted Pe r . (m) 
Shear ( N/ m2 ) 
Stream Po wer (N/ m s) 
Cum Volume (1000 m3) 
Cum SA (l 000 m2) 


CROSS SECTION OUTPUT Profile #10 / MHW 


• 


• 


Left OB 
0.070 
67.00 


105.45 
105 .45 * 


Cha nne l 
0.024 
64.00 


297.19 
297.1 9 
122 . 29 
72.06 


8. 03 
90 . 36 * 
0. 0 8 0 . 41 


4 . 12 
3243 4 .7 


72.36 
0.57 
0.24 


1 55 .4 2 


1. 1 7 
2 129.1 


9 0 .41 * 
0.16 -Ie 


0.01 
2 1.69 
12 . 13 


Left OB 
0.070 
67.00 
22.37 
22.37 


1. 79 
32.76 


0.08 
0.68 


292 .3 
32 . 79 
0.25 
0.02 
7.79 
7. 1 6 


33.34 


Channel 
0.024 
64.00 


* 1 92.81 
192 . 81 


96.66 
72 .0 6 
0.50 


* 2.68 
* 1 5770.6 


72.36 
0.98 
0 .4 9 


1 0 7. 13 
33.07 


Right. OB 
0.065 
68.00 
71. 45 
71.45 
5.6 8 


59 . 8 7 
0.08 
1.19 


1506.9 
59.93 


0. 17 
0.01 


68.9 1 
3 4. 05 


Right OB 
0.065 .. 
68.00 
13.27 
13.27 


0.95 
24.14 
0.07 * 
0.55 


1 55.2 
2 4 .16 


0 .20 
0. 01 


29.88 
2 1 .67 


*., •• .,**.* ...... ***** •• * •• *.*.~ ••• * ••• *****.****** •• ***.* • • • • •• *. * • •••• * •••••••••••••• * •• * •• * 
E .G. Elev (m) 
Vel Head (m) 


... W.S. Elev (m) 
erit: W.S. (m) 


• E .G. Slope (m/m) 
'" Q Total (m3/s) 


To p Width (m) 
Ve l Total (m/s) 
Max ChI Dpth (m) 


• ConY. Total (m3/s) 
Le ng th wt d. (m) 


* Min eh El (m) 
Alpha 
Frct n Loss (m) 
C & E Loss (m) 


CROSS SECTION 


RIVER: West Ri ver 
REACH : West River 


INPUT 
Descri pt ion: 
Stat ion Elevat i o n Data 
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0.83 
0.01 
0.82 


* -1.95 
*0.000023 
• 78.00 
* 128.93 
* 0.34 
* 4.24 


16211.1 
* 64.05 
* -3.42 
* 1.29 


0.00 
0.00 


R5: 299 


nUffi= 


Element * 
Wt. n - Val. 
Reach L en. (m) 


• Flow Area (m2) 
* Area (m2) * 
* Flow (m3/s) * 


TOp Wi dth (m) 
Avg. vel. (m/s) • 
Hydr . Depth (m) * 


• Conv. (m3/ s) * 
* Wetted Per . (m) * 
'" Shear (N/m2) * 
* Stream Power (N / m s ) • 


Cum Volume (1000 m3) ... 
Cum SA (1000 m2) 


28 


75 


Left OB 
0.070 
67.00 
22.35 
22.35 
1.40 


32.74 
0.06 
0.68 


291. 9 
32.77 
0.15 
0.01 
7.79 
7.15 


Channe l 
0. 02 4 
64.0 0 


* 192.77 
* 192.77 
'" 75.85 
* 72.06 
* 0.39 


2.68 
* 15764.2 
* 72.3 6 


0. 60 
• 0.24 


107 . 12 
33.07 


• 
• 


Ri ght OB 
0.065 
68.00 
13.25 
13.25 
0.75 


24. 13 
0.06 
0.55 


1 55.0 
24.15 


0. 12 
0.01 


29.8S 
21.67 


• 
• 
• 
• 
• 
• 
• 
• 
• 







Sta 


- 2. 114 
32.0 9 1 
6 4. 566 
92.837 


Elev 


3 .5 
1. 08 


-2.88 
-3.29 


Sta Elev 


1.97 
- .52 


- 3.06 
- 2 . 4 
1. 68 


Sta 


8.726 
44. 523 
7 5 .9 56 


1 03.464 
14 9 . 279 


El ev 


1.7 
-2. 12 
- 3.33 


- 1. 5 


Sta 


17.451 
5 1 . 743 
81 .74 4 


110 .589 
161 .979 127.147 


1 91. 4 61 
1. 12 
1. BS 


o 
38 .3 06 
70 .169 


98. 1 5 
136 .579 
214 .292 2 .19 237.123 


1. 73 
2.5 


Nanning's 11 Values 
Sta n Val 


num= 
Sta n val 


3 
St a n Va l 


-2 .114 . 07 32 . 091 .02 35 1 27.147 .065 


Bank Sta: Left Right 
3 2.09 1 1 27. 147 


Lengths: Left Channe l 
35 27 


Right 
27 


CROSS S ECTION OUTPUT Profile #100 /10 


E .G. Elev (m) 
v e l Head (m) 
W. S . Elev (m) 
er i t W.S. (m) 
E .G. Slope (m/m) 


.. Q To ta l (m3/s) 
To p Width (m) 
Ve l To tal (m/s) 


... f>1ax Ch I Dpth (m ) 
Cony. Tot al (m3/ s ) 
Length wtd. (m) 
Min Ch E1 (m) 
Alpha 
Fretn Loss (m) 


.. C & E Loss (m) 


* 2.28 
0 . 0 1 
2.27 


- 2.09 
" 0 .000010 


136 . 00 
22 0 .63 


0 .30 
5.88 


4 3107.7 
27.11 
-3.61 
1. 30 
0.0 0 


* 0.00 


El e ment 
... Wt. n - Val . 


Reach Le n . (m) 
of< Flo w Area (m2 ) 
... Are a (m2) 
* Flo w (m3/s ) 


To p Wid th (m ) 
"'Avg . Vel . (m/s) 
... Hydr. Dep t h (m) 


Conv . (m3 /s) 
We tt e d Pe r . (m) 
Shear (N/ m2) 
Stream Po wer (N/ m s) 
Cum Vo l ume ( 1 000 m3) 
Cum SA (1 000 m2) 


• 


• 


• 


• 
• 


El ev Sta Elev 


1.43 24.7 71 
-2.41 58.962 


1. 26 
- 2.7 


-3 .61 87.291 - ). 4 5 
.47 11 7.714 


1. 78 1 76.719 
. 56 


1. 83 


Coef f Cont.r. 
.1 


Expa n . 
. 3 


Lef t OB * 
0. 0 70 
35.00 
2 4.84 
24 . 84 


1 . 00 * 
32.51 


0 .04 
0.76 


315 . 5 
32.62 
0.07 
0 .00 


17.32 
8.01 


Channel 
0 . 02 4 
27. 00 


39 0 .4 5 
3 90 .45 
133.73 
95.06 


0.34 
4 .11 


4 238 9 .2 
95.8 1 


0.4 0 
0 .14 


133.42 
2 8 .00 


Right. DB 
0.065 
2 7. 00 
40. 52 
40.52 


1. 27 
93.06 
0.03 
0.44 


402.9 
93.08 


0.04 
0 . 00 


65 . 11 
28 .8 5 


Warning: The conveyanc e ratio (upstream conve yance divided by downstream conve y a nce ) i s less t.han 
0.7 or greate r than 1.4. This ma y i ndicate the need for addi tional cross sect ions. 


CROSS SECTION OUTPUT Profile #25/MHW 
** ...... ** .. ....... ....... * ... ***************** ... ** ... * ... ***** ******* * ... *** ... *** ... **** ... ********* *****.**~~.~ • • ** 


E.G. Elev em) 
Vel Head (m ) 
W.S. Elev (m) 
Cr i t W, S. (m) 
E. G. Slope (m/ m) 
Q Tot a l (m3 / s) 
To p Wi d th (m) 
ve l Tota l (m/s) 
Max chl Dpth (m) 
Cony. Tota l (m3 /s) 
Leng th Wt d. ( m) 
Mi n Ch El (m ) 
Alpha 
Frctn Loss (m) 


.... C & E Loss (m) 


0.83 
0.01 
0.82 


- 2.28 
*0. 000021 


99.4 0 
89.04 


0. 3 9 
4.4 3 


... 21 5 77.3 
2 7 .05 
-3.61 
1. 00 


... 0 .00 
0.00 


Element 
* Wt. n · Val . 


Re a c h Le n . (m) 
Flow Area (m2) 
Area (m2) 
Flow ( m3/s) 
To p Width (m) 
Avg. Vel. (m/s) 
Hydr. Dept h (m) 
Conv . (m3 /s) 
Wet ted Per . (m) 
Shear (N/ m2 ) 
Stream Power (N/ m s ) 
Cum Vol u me (1000 m3) 


... Cum SA ( 1 0 00 m2) 


Left OB Channel Right OB 
0.02 4 


35.00 27. 00 27. 00 
253.66 


* 25 3 . 6 6 
99.4 0 
89.04 


0 . 39 
... 2.85 


21577 .3 
89. 75 


0 .59 
* 0 . 23 


7.04 * 92.85 ... 29.43 
6.06 27.92 20.85 


Warning: The c onveyance ratio (upstream conveyance divided by downstream conveyance) i s l e ss t han 
0.7 or greater than 1.4. Thi s may indicate the need for additional cross sections. 


CROSS S ECTION OUTPUT Profile #lO/MHW 
.*~* .. ... . *** •• * •• *.**** .... ** •• *.*.* ..... *.* ...... * . ** ~.** •• ** ... **** ... **** .... *** •• *** •••• , ••• * * .* ... . *. 
• E.G. El ev (m) 
• Ve l Head fm) 
• W.S. Elev fm) 
* Crit W.S. (m) 


E. G. Sl ope (m/m) 
Q Total (m3 / s) 


.... Top Width (m) 
Ve l Total (m/s ) 
Ma x ChI Dpth (m) 
Conv. To ta l (m3/s) 
Le ngth Wtd. (m) 
Min Ch E1 (m ) 


* Alpha 
Frctn Loss f m) 


.... C & E Loss (m) 


Over a Century of 
Engineering Excellence 


.... 0.83 
... 0.00 
.... 0.82 
* -2.42 
*0.000013 
• 78.00 


89.02 
0 .3 1 
4.43 


21569.3 
27. 0 5 
- 3.61 


• 1. 0 0 
... 0.00 


0.00 


* Eleme nt * 
.... Wt. n - Val. 
• Reach Len. (m) * 


Flow Area (m2l 
Area (m2) * 
Flo .... (m3 / s) 
Top Width (m) * 


... Avg . Vel. (m/s ) * 
Hydr. Dept. h (m) 
Co nv. (m3 /s ) 


... Wetted Pe r . (m) 
S hear (N/ m2 1 • 
Stre a m Power (N/m s) * 
CUm Vol ume (1000 m3) ... 


• Cum SA 11000 m2) • 


76 


Left OB * Channe l 
* 0.024 


35.00 ... 27.00 
• 253.58 


253.58 
78.00 


• 89.02 
0. 31 


* 2.85 
11 21569.3 


89.73 
0 . 3 6 
0.11 


7.04 * 
6.06 ... 


92.84 
27.92 


Right OB * 
• • 
.... 2 7. 00 


• 
• 
• 


11 29.43 
* 20.B 5 11 







Warn ing: The conveyance ratio (upst r eam c o nveya nce d ivided by d owns tream conveyan ce) i s l ess than 
0.7 o r g reater t han 1.4. Th i~ may indi c a t e the need f o r addi tiona l c r oss s e c t i o n s. 


CROSS S ECTION 


RIVER: West River 
REACH: We stRive r 


INPUT 
Desc ript ion; 


RS: 2 72 


Statio n El evation Data num= 
Sta Elev Sta Elev 


25 
Sta Elev Sta 


o 
36.713 
67.112 
97 .046 


2.48 9 .145 
- 2.61 43.876 


.67 1 8.289 
-2.61 4 9.537 


- 1.13 
- 2.59 


23 . 919 
55.198 
84.252 - 3.71 72.854 -3.6 6 78. 597 - 3.62 


- 2 .87104.186 -2.4511 2.771 - 1. 82 121. 357 
196.2 14 14 6. 405 - 1.9159.809 . 65 173.214 .59 


Manning ' s n Values 
Sta n Va l 


nUffi= 


S ta n va l 
3 
S t a n Val 


o .07 23.919 .0235112. 771 .065 


Bank Sta : Lef t Right 
23.919112 .771 


Lengths: Left Cha n ne l 
85 1 27 


Right 
142 


CROSS SECTION OUTPUT Pro f i le ~100/10 


... E.G. El ev 1m) 
Ve l Head (m) 
w. s. El ev (m) 


• Crit W. S. (m) 
* E.G . Sl o pe (m/m) 


Q Tota l (m3/s) 
... Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
Conv. Total (m3/s) 


... Length Wtd. (m) 


... Min Ch El (m) 
Alpha 
Frctn Loss (m) 
C & E Loss (m) 


2.28 
... 0 .0 0 


2.27 
... -2.33 
"0.000004 
* 136. 00 
* 214.02 


0.18 
* 5.98 
... 67571.1 


128.2 9 
* -3. 71 
* 1.74 


0.00 
• 0.00 


Element 
Wt . n - Val. 
Rea c h Le n. (m ) 


... F low Area (m2) 
Area (m2 ) 
Flow (m3/ s ) 


... TOp Widt h (m) 


... Avg . Vel . (m/s) 


... Hyd r . De pth (m) 
Conv. (m3/s) 


... Wetted Per. (m) 
shear (N/m2) 
Stream Powe r (N/m $) 
Cu m vo l u me (1000 m3) 
Cum SA (1000 m2) 


• 
• 
• 
• 
• 
• 
• 
• 


Elev 


-1. 87 
-2.57 
- 3 .45 


Sta 


29.55 
61.1 54 
89. 907 


El e v 


- 2 . 61 
- 3 .14 
- 3.28 


-1.18133.881 
1.51219.213 


- 1.54 
2.44 


coef f Con t r. 
. 1 


Expan. 
. 3 


Left OB 
0.070 
85 . 00 
50.60 ... 
50.60 ... 


2.83 
22.87 


0.06 ... 
2.21 


1404.8 
23.25 ... 


0.09 ... 
0.00 • 


16.00 
7.04 ... 


Channel 
0.024-


127.00 
4 58.99 
4 58 . 99 
117.34 


88.85 
0 . 26 
5.17 


58298.4 
89.01 


0.20 
0.05 


1 2 1 .95 
25.51 


Righ t DB * 
0.065 


14 2.00 
241.58 
241.58 • 


15.84 
102.30 


0 . 07 
2.36 


7867.9 
102.48 


0.09 
0.01 


61.3 0 
26.22 


Wa r n ing: The conveya nce ratio (upstream conveyance divided by downstream conveyance) i s l ess t h a n 
0.7 or grea t er than 1.4. This may indicate t he need for additio nal c r oss sect i o n s . 


CROSS S ECTION OUTPUT Pro f ile U25 / MHW 


... E .G, Elev (m) 
... Ve l Head (m) 
... W.S . El e v (m) 


crit W.S. (m) 
... E.G. Slope (m/m) 


Q Total (m3/s) 
... Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
Cony. Total (m3/s) 


* Length Wtd. (m) 
... Min Ch El tm) 


Alpha 
Fretn Loss (m) 


... C & E Loss (m) 


0.83 
0.00 
0.82 


-2.46 
"'0.000007 
* 99.40 
... 170.72 


0.21 
... 4.53 


37201.4 
* 128.03 
... -3.71 
... 1.53 
* 0.00 
* 0.00 


El ement 
... Wt. n - Val. 


Reac h Len. (m) 
* Flo w Area (m2) 
* Area (m2) 


Flo w (m3/s) 
... Top Width (m) 
... Avg. Vel. (m/s) 
W Hydr. Depth (m) 
... Conv. (m3/s) 


Wet ted Per. (m) 


* • 
* 


* 


Shear (N/m2) ... 
... Stream Power (N/m s) * 
* Cum Vo lume (1 000 m3) * 
* Cum SA (1 00 0 m2) * 


Left OB 
0 .070 
85.00 
22.79 
22.79 
1.25 


15.56 
0.05 
1.47 


467.4 
15.80 


0.10 
0.01 
6 .64 
5.7 9 


Ch anne l 
0.024 


... 1 27.00 
330.39 


... 330.39 


... 90.06 
* B8.B5 
... 0.27 


3.72 
... 33704.8 
... 89.01 
... 0.26 
... 0.07 
... 84. 96 


25.51 


* 
* 
* 


* 


* 
* 


Right 08 
0. 065 


142 . 0 0 
119. 4 9 
119.49 


8.09 
66.31 


0.07 
1. 80 


3029.2 
66. 47 


0.13 
0.01 


27.82 
19. 96 


• 
* 


• 
* 


• 
.... ......... * . ......... ....... **.***** ... * ........... ***.***. ** ** .... * ... ** ...... **.*********** ............ *** .... ***************** 


War n i ng: The conveyanc e rat i o (upstream conveyance divided by downstream conveyance) i s l ess tha n 
0 . 7 o r greater t han 1.4. Th i s may indi ca t e the need for addit i ona l cross sect i o ns. 


CROSS SECTI ON OUTPlIT Pro f ile UO / t-lH.W 


.. E.G. Elev (m) 
Vel Head (m ) 
W.S. Elev (m) 
erit W.S. (m) 


* E .G. S l o pe (m/m) 
... Q Total (m3/s) 


Over a Century of 
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0.83 
0.00 


... 0.82 
- 2.55 


" 0 .0 00004 
* 78 . 00 


Element 
" Wt. n- Val. 
... Reach Len. 1m) 


Area (m2) 
(m2 ) 
(m3/s) 


F l o w 
Area 


... Flow 


77 


• 


* 


Left 08 
0.070 
BS.OO • 
22.76 * 
22.76 


0.9 8 ... 


Channel 
0.024 


127.00 
330.22 
330. 22 


70.67 


... Ri ght. OB 


... 0.065 
14 2.00 
119. 36 
119.36 


6.3 5 
• 







* Top Width (m) 
Vel Total (m/s) 
Max ChI Dpt h 1m) 
Cony . Tot~l (m3/s) 
Length Wtd . (m) 


* Mi n Cll El (m) 
.. Alpha 
.. Fret n Loss 1m) 


C & E Loss 1m) 


170 . 66 
0.17 
4 . 53 


3 7 166. 9 
1 28 . 03 


- 3 . 71 
1. 5 3 


* 0 .00 
'" 0 .00 


TOp Wi d th (m) 
Avg. Ve l . Im/s) 
Hyd r . De p th (m) 
Conv . (m3/5 ) 


I< We t t ed Per . ( m) 
s hear (N/m2) 


.. Stre a m Power (N/ m 5) 
Cum Vol ume (1000 m3) .. 
Cum SA (1 000 ro2) 


1 5.55 
0 .04 
1.46 


4 66. 5 
15 .79 


0. 0 6 
0. 00 
6 .64 
5. 7 9 


88. 85 
0 . 2 1 
3 . 72 


33675.8 
8 9 .01 
0.1 6 
0. 03 


84 .96 
25 .51 


• 


66.27 
0 .05 
1 . 80 


302 4 .6 
66 .4 2 


0 .08 
0 .00 


27.82 
1 9.96 


warning: The conveyance ratio (upstream conveyance d i vide d by downstream conve y a n ce ) is less than 
0.7 or g r eater than 1.4. Thi s ma y indica te the need for additi ona l c r oss sect.ion s . 


CROSS SECTI ON 


RIVER : West River 
REACH: WestRive r 


INPUT 
Description: 
Sta tion Eleva ti o n 


St a Elev 
Data 


S ta 


3 - 15. 4 7 4 
- .4 


- 2. 4 2 


RS: 145 


num= 
Elev 


2 
- . 66 


- 3.16 


30 
S t a 


- 10. 2 8 4 
2 3. 0 0 2 
39. 713 


Elev 


.5 
-.92 


- 3.5 ti 


S t a 


-1 7 . 62 5 
14 .8 81 
33 . 117 
51 .432 
69.66 1 


11 3.7 44 


- 4 . 48 


18.94 2 
36 .391 
55 .03 1 
7 3.345 


- 4.34 58. 63 1 - 4 . 2 


o 
2 6 . 4 2 3 
4 3 . 037 
62. 305 
8 7 . 936 - . 9 -.41 80 .64 .4 7 


- . 87 - . 5 3 137 .696 .7161. 64 7 2 05 .72 9 


Ma nning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
St a n va l 


- 1 7.6 25 .07 14 .881 


Bank St a : Le ft 
14. a81 


Right 
73.345 


.0235 73.34 5 . 0 6 5 


Lengths: Left Ch a nne l 
8 3 7 


Right 
97 


CROSS SECTION OUTPUT Profile #1 00/10 


E. G. El e v (Ill ) 
Ve l Head (m) 
W. S. El e v (m) 


.. e d t W. S . (m ) 
E.G . Sl ope (m/ m) 
Q Tot a l (m3/s) 


* Top Widt h (m) 
Vel Total (ro/s) 
Ma x chI Dpt h (m) 
Conv . To t a l (m3/s) 
Length Wtd . (m ) 
r-l i n Ch El (m) 
Alpha 
Frc tn Lose (m) 
C &. E Loss (m) 


" 2 . 27 
0.0 1 
2.27 


* - 2.54 
*0 .00000 9 
* 136 .00 


219.13 
0.21 
6.75 


44306.9 
.. 41.92 
I< - 4.48 


2.47 
0.00 


.. 0.00 


Ele me nt 
Wt. n - Va l . 


* Re a c h Le n . (m) 
Flow Area (m2) 


* Area (m2) 
* Flow (m3/s) 
* Top Wi dth ( m) 
... Avg . Ve l . (m/s ) 
" Hydr . Dep th (m) 
I< Con v. (m3/s) 


Wet ted Pe r. (m) 
.. s hear (N/m21 


Stream Po we r (N / m s ) 
Cum Vo lume (1000 m3) 
Cum SA (1000 m2l 


• 


CROSS SECTION OUTPUT Profile #25/MHW 


,.. E.G . Ele v (m) 
... Ve l Head (m) 
* W.S . El ev (m) 
... erit W. S. (m) 


E. G . Slope (m/m) 
Q To t a l (m3 / s ) 


... To p Width (ro) 
Ve l To tal (m/ s ) 
Max ChI Dpth (m) 


... Cony. To t a l (m3 / s ) 
Leng t h wtd. (ro ) 
Min Ch El (m) 
Alpha 
Fre t n Loss (m) 


'" C &. E Loss (rn ) 


... 0.83 
* 0.01 
.. 0.82 
I< -2.82 
*0.000022 
* 99. ti O 
.. 195. 3 1 
I< 0.27 
* 5.30 
'" 2 1377. 1 
I< 40.30 


- ti . 48 
2.19 


... 0 .00 
0 .00 


Element * 
.. Wt. n-Val. * 
.. Reach Le n. (m) .. 
.. Flow Ar ea (m2 ) 
.. Area (m2) .. 
.. Flow (m3 / s) 


Top Width (m ) .. 
I< Avg. vel. (m / s) 


Hydr. De pth (m) * 
... Co n v . (m3/s) I< 


Wetted Pe r . (m) .. 
.. Shear (N/ m2 ) • 


Stre am Powe r (N/ m s ) ... 
... CUm Volume (1 000 m3) .. 
II- Cum SA (1000 m2) * 


CROSS SECTION OUTPUT Profile #10/MHW 


Elev Sta El ev 


- .01 7 .44 
2 9. B44 
47.234 
6 5.979 
1 00.84 


- . 21 
- 1. 3 -1 .68 


- 3 .93 -4.2 
- 2.79 - 1. 39 


- .53 - .53 
2.ti7 2 5 5.595 2. 7 3 


Coeff Contr. 
.3 


Expan. 
. 5 


Left OB I< 


0.07 0 
B.O O 


6 3. 0 3 I< 


63. 0 3 
4. 65 


3 0 .93 * 
0 . 07 .. 


Channe l 
0.024 
37. 00 


2 79. 96 
279. 96 
1 0 2. 87 
58.4 6 


0 .37 
2.04 


1 514.3 
3 1 .22 


0. 1 9 
0 . 01 


11.17 
4.75 


4. 7 9 
-It 3 351 2.0 


59. 3 4 
0.44 
0.1 6 


75.03 
16.16 


• 


Right OB .. 
0.065 * 
9 7 . 0 0 


319,4 3 
3 19 . 4 3 


2 8 . 4 9 
12 9.73 


0. 0 9 
2.4 6 


928 0.6 ;.-
1 29. 8 5 


0.23 .. 
0. 0 2 


2 1. 4 7 
9. 7 4 


Left OB .. 
0.070 .. 
8.00 * 


21.33 '" 
21.33 .. 
1.31 " 


26.27 I< 


0.06 .. 
0.81 * 


Channe l 
0.024 
37.00 


195.13 
195.13 


85.38 


... Right OB .. 


.. 0.065 * 
97.00 * 


145. 1 0 
145.10 '" 


12,71 ... 


28 1 .5 
26.33 


0. 17 
0.01 
4.76 


5B .46 
0.44 
3.34 


... 18362.2 
59. 3 4 


0. 70 
0.31 


51.59 
1 6.1 6 4.01 .. 


1 10.58 * 
0. 0 9 
1. 31 


2 733 . 4 
110 . 6ti 


0.28 I< 


0 . 02 
9 . 03 


.. 7 . 4. 0 


* **.*"' * * _"'* ........ *** .. ***** .. I<I< .... * .. *** .. I< * ..... y*** ......... "'I<"' ..... .. ** .... ******~***.*****I< ..... I<I<*.* ....... "'I< ... I< 
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E.G. Elev (m) 
Ve ) Head em) 
W. S . Elev ( Ill ) 
crit ti.S. (m) 
E. G. S lope {m! m) 
Q Tot ~l (m3 /s) 
TOp Width (m) 
Vel To t a l (m/s ) 
Max Ch l Dpth (m) 


I Cony. Total (m3 / s) 
Le ngt h Wtd. (m) 


I Min Ch El (m) 
Alpha 
Fretn Loss (m) 
C & E Loss (m) 


CROSS SECTION 


RI VER: WestRiver 
REACH: WestRiver 


INPUT 


0 .82 
0. 0 1 
0.82 


- 3.00 
' 0. 00 0013 


78.00 
1 95 . 32 


0 _22 
5 3 0 


213 86.9 
40.31 
-4. 48 
2.1 9 
o 0 0 
0.00 


RS: 108 


Element 
Wt . n - Va l . 
Re a c h Le n. (m) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
Top Wid t h (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m ) 
Conv. (m3/s ) 
Wetted Per. (m) 


I Shea r (N/m2) 
* Stream Powe r (N/m s) 


Cum Volume (1000 m3) 
* Cum SA (IOOO m2) 


Descriptio n : Kimberl y Avenue - Upstream 
Stat i o n Elevation Data num= 25 


Sta Elev Sta Elev Sta El ev Sta 


- 16 . 802 
11 .487 


35 . 59 
57.761 
83 .695 


3 .5 
. 6 ' 


-2 .13 -, 
- 3 . 12 


- 12.831 
16.265 
38.698 
63 .279 
88 .638 


1. 5 
.84 


- 2.36 
-4. 0 4 
-2.5 


Manning's n Values 
St a n Va l 


num= 
Sta n Val 


- 16.802 . 0 235 11.487 .0235 


-8.403 
2 1 .043 
43. 314 
68.797 
92. 913 


3 
Sta 


97.19 


.5 
-1.04 
- 2. 74 
- 4. .0 7 
-1. 5 


n Val 


.0235 


o 
2 6 .763 
4 7 .931 
7 3 .775 


97.19 


Bank Sta: Le f t 
11. 4 87 


Right 
97 . 19 


Lengths: Le ft Ch annel Right 
22 2 4 24 


CROSS SECTION OUTPUT Pro file #100 / 10 


E . G. El ev (m ) 
Ve l He ad (m) 
W. 5. Elev 1m) 
Crit W.S. (m) 
E .G. S l o pe (m/ m) 
Q Tota l (m3/s) 


'* TOp Width (m) 
'* Vel To ta l (m/ s) 
* Max ChI Dpth (m ) 
'* Cony. To tal (m3/s) 


Length wtd. 1m) 
Min Ch £1 1m} 


I Alpha 
Frctn Loss (m) 
C & E L oss (m) 


* 2.27 
* 0 .00 


2.27 
- 2 . 62 


· 0.000006 
136.00 


"* 115.35 
0.28 
6.34 


55479.5 
0.50 


-4 .07 
1. 06 
0.00 


I 0. 00 


* Element 
... Wt. n - Val. 


Reach Len. (m ) 
Flow Area (m2 ) 
Are a (m2) 
Flow (m3 /s ) 
Top Width (m) 
Avg. Vel. (m/ s) 
Hydr. Depth (m) 


,.. Conv. (m3/s ) 
Wetted Per. (m ) 


... Shear (N/ ml) 
Stream Power (N/m s) 
Cum Vo lume (1 000 m3) 
Cum SA (1000 m2) 


CROSS SECTION OUTPUT Profile #25/MHW 


E .G. Elev (m) 
,.. Vel Head (m) 


w.S. Elev (m) 
Crit W.S. (m) 
E .G. S l ope (m/m) 


'* Q To tal (m3 /s ) 
,.. To p Width (m) 
~ ve l To tal (m/s) 
* Max ChI Dpt h (m) 


Conv. Total (m3/s) 
Length Wtd. (m) 


... Min Ch E1 (m) 


0.82 
0.01 


* 0.82 
... -2. 84 
*0. 0000 11 


99.40 
* 1 08.82 


0.32 
4. 89 


Element 
Wt. n - Val. 
Re a c h Len. (m) 


... Flo w Area (m2) 
Area (m2) 


'" Flow (m3/s) 
Top Widt h (m) 


,.. Avg. Ve l . (m/s) 
'" Hydr. Depth (m) 


Conv. (m3/s) 
Wet t e d Pe r . (m) 
Shear (N/ m2) 


• 
• 
• 
• 
• 


• 


• 
• 


• 
• 
• 
• 


• 


• 


"It Al pha 
Frctn Loss (m) 


'* C & E Loss (m) 


29438.6 
0 .50 


-4. 07 
1. 0 5 
0. 00 
0.00 


"It Stream Power (N/ m s) * 
'* Cum Vol ume fl OOD m3) 


Over a Century of 
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'* CUm SA (1000 m2} 


79 


• 


Le ft OB 
0.070 
8.0 0 


2 1 .3 5 
2 1 .35 
1. 03 


26 . 27 
0 .05 
0 . 81 


281 . 9 
26.33 


0 .11 
0. 01 
4.76 
4.01 


Elev 


Ch a nnel 
0. 024 
37.00 


195.18 
195. 18 


6 6 .99 
58 . 46 


0.34 
3.34 


* 18369.2 
59.34 


"It 0.43 
0.15 


"It 5 1. 60 
* 16.1 6 


• 


• 


St a El ev 


.01 
- 1 .47 
- 3.13 


5.743 
32.483 
52.846 


- .32 
- 1.9 


- 3.56 
- 3.91 78 . 7 5 2 - 3.75 


-.5101.627 


Coeff Contr. 
. 3 


2.73 


Expan. 
.5 


Channel 
0. 024 


Ri ght 08 
0.065 
97. 00 


145. 1 8 
145. 18 


9.98 
110.59 


0 .07 
1. 3 1 


2735 .9 
110.65 


0 .1 7 
0.01 
9.04. 
7.4 0 


Right OB 
0.024 


Left DB 
0 .023 


0 .5 0 
52.99 
52.99 
9.4 1 


25 .84 '* 
0. 1 8 
2.05 


3837 . 3 


0.50 
4 20.06 
4 2 0 .0 6 
1 26.00 


* 0.50 


26.17 
0 .12 
0.02 I 


10. 7 1 
4.53 * 


Left OB * 
0. 023 * 


0.50 * 
18. 16 ... 
18.16 * 
2.56 * 


21. 3 0 
0. 14 ..-
0.85 


7 59 . 5 
21.37 '" 


0. 1 0 
0.0 1 
4.61 * 
3.82 * 


85.70 
0.30 
4.. 90 


514 00.6 
86. 15 


0.29 
0.09 


62.08 
13.49 


Channel 
0.024 


0.50 
295.7 8 
295.78 


96.72 
8 5. 70 


0.33 
3.45 


28645.7 
86. 1 5 


0. 38 
0.13 


42.51 
13 .49 


5 . 27 
5 . 27 
0.59 
3. 80 


'* 0.11 


• 


• 


• 


• 
• 


1. 38 
2 41 .6 
4.70 
0.07 
0.01 
5 .72 
3.27 * 


Right OS 
0.02 4 
0.50 
1.1 9 
1. 1 9 
0.11 
1 .81 
0.09 
0. 66 
33. 4 
2.24 
0. 06 
0 .01 
1. 94 
1. 95 


• 







CROSS SECTION OUT PUT Profi l e #o1 0 /MHW 


E.G. El e v ( r;l) 0.82 Elemen t Left OB Channel Right 0 8 
ve l Head (m ) 0.00 Wt. n - Va l . 0.023 0 .024 0 .024 


* w.s. Elev (m) 0.82 Rea c h Len. (m) 0 .50 0.50 0. 50 
Cd t W.S. (m ) - 2.99 Fl o w Area (m2 l 1 8 . 1 7 2 95.B 2 1. 20 
E. G . S l ope (m! m) * 0 . 000007 Are a (m2 ) 1 8 . 1 7 295. 8 2 1. 2 0 
Q Total (m3/ s ) 78 .00 F l o w (m3 /s) 2 . 01 * 75 . 90 0 .09 
Top Wi dth (ml 1 08 . 82 TOp Widt h (m) 21. 3 0 85. 7 0 1. B1 
ve l Total (m/s) 0 . 25 Avg . Ve l. (m/s) O. 11 0 . 26 0.07 
Max ChI Dpt h 1m) 4 .89 Hydr . De pth (01) O. 85 * 3.4 5 0.66 
Cony. To t al (m 3 /s) 29444. B Cony. (m3/s) • 760.1 • 286 51. 2 33. 4 • 
Le ngth Wt ,d. 1m) 0.50 • Wetted Per. 1m) 21 .37 86 .1 5 2,24 
Min Ch El (Ill) • -4.0 7 Shear (N/m2 ) 0 .06 0 .24 0 .04 
Alpha 1 .05 Stream Power (N/m 0 ) • 0 .01 0 .0 6 0.00 
Fret n Loss 1m) 0.00 Cum Vo lume (1000 m3 1 4 .61 42 .51 1. 94 
C & E Loss (m) • 0.00 • Cum SA (100 0 m21 • 3 .82 • 13 .49 1. 95 


~ • • y*.w • •••••• **** .** **** *w**w.~** •••• w.Y'.*~ •• * •• * •• • **.*.*****~*** ••••• • • •• * •• *y* * • • **.* * 


BRIDGE 


RIV ER : WestRive r 
REACH : West Ri ver 


INPUT 


RS: 95. 5 


Descript i o n : Kimber ly Avenue Bri dge 
Dista nce fro m Upst ream XS .5 
Dec k /Roadway Widt h 23 
we i r Coe ff icien t 1.44 
Upst ream Deck /Roadway Coordinates 


num::: 5 
Sta Hi Co rd Lo Cord Sta Hi Cord Lo Cord 


-3~ 8.68 6 .58 5 .74 3 9.28 
83.695 9.88 7 . 7 6 12 0 9.6B 


upstream Bri d ge Cross Section Data 
Station El e v at.ion Data nUffi= 


Sta Elev Sta Elev 


- 16.802 3 .5 - 12. 831 1.5 
11 .4 87 . 6 . 16.265 .84 


35.59 - 2. 13 38 .698 -2. 36 
57 . 761 - 4 63.279 -4. 04 


83.695 - 3. 12 88 .638 -2 .5 


Mannin9' s n Va l ues 
S ta n Va l 


num= 
Sta n Va l 


- 16.802 . 0 23 5 11 .487 .0235 


Ba n k Sta : Left Right Coeff 
l1. 4B 7 97.19 


-8 
21 
43 
68 
92 


25 
Sta 


.403 


.043 


.314 


.7 97 


. 91 3 


3 
Sta 


97 . 19 


Con tr. 
. 3 


Downs t ream Deck/Roadway Coordinates 
num= 5 


7.15 
7 .68 


Ele v 


.5 
-1. 0 4 
- 2. 74 
- 4 .07 


- 1. 5 


n Va l 


.0235 


Expan. 
.5 


Sta Hi Cord La Cord 


4 3 . 314 1 0. 0 8 7.91 


Sta El ev Sta 


0 . 01 5 .743 
2 6.76 3 - 1.47 32 .4 83 
4 7 . 931 - 3.13 52. 846 
73 .775 - 3.91 78. 752 


9 7 .19 - .5 101 . 627 


St a Hi Cord Lo Cord Sta Hi Cord La Cord Sta Hi Cord La Cord 
*~ * ******* •• *** •• *.*.**********************.****.***. ******************* 


- 3 D 8.68 6 .58 8.008 9.29 7.15 47.3 10.08 7.91 
86 . 95 9 .88 7.76 120 9.68 7.68 


Downstream Bridge Cross Section Data 
Station El evation Data num= 30 


Sta Elev Sta Elev Sta El ev Sta Elev Sta 


El e v 


-.32 
-1. 9 


-3 . 56 
- 3 . 75 
2.7 3 


Elev 
.7*** •• ** •• *******.**.*************.***** ~ *.** * •• ****.**.***********.****~.***** 


-20.77 7 3.5 -17.362 2.5 -11.87 .5 
2 . 332 .72 4.665 -.93 8.088 - 1.1 


1 9.93 5 - 1.62 24.4B7 - 1.8 29.039 -1 .98 
4 0. 6 98 - 2. 48 44.B45 -2.6 49.755 - 3.05 
63. 11 B -3 . B 68.2 46 -3.65 73.315 -3. 5 


86.95 - 2. 0 5 91. 936 -1.5 95.56 9 - 1.2B 


Manning's n Values num", 3 
Sta n Va l Sta n Va l Sta n Val 


.~ •• •••• *~*****.***. *** * *********.******* •• **~ •• 
- 2 0 . 777 . 0 235 8.088 


Bank Sta: Le f t Right 
8.08B 99.202 


Over a Century of 
Engineering Excellence 


. 0235 99.202 . 0235 


Coeff Contr. Expan. 
.3 .5 


80 


- 5.582 0 0 -.5 
11. 511 -1.27 15.724 -1.44 
32.794 -2. 1 7 36.55 - 2.37 
54.665 - 3.5 58.891 -3.65 
77. 6 69 -3.05 81.963 -2.6 
99.202 -1.07 1 03.5 47 2.73 







Upstream Embankment side slope> 
Downstream Embankment side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 


o horiz. to 1.0 vert.ical 
o horiz. to 1.0 vertical 


.95 


Weir crest shape Broad Crested 


Number of Piers = 3 


Pier Data 
Pier Station 
Upstream flum= 


\\'idth Elev 


Upstream= 
2 


Width 


5.743 


Elev 
********************x*********** 


-5.32 1. 83 7.68 
flum= 2 


1. 83 
Downstream 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 


Pier Data 
Pier Station 
Upstream num= 


Width Elev 


1. 83 


Upstream= 
2 


Width 


7.68 


43.314 


Elev 
******************************** 


-5.32 1. 83 8.18 
num= 2 


1. 83 
Downstream 


Width Elev Width Elev 
*** * *****~*****~*******~******** 


1.83 - 5 .32 1. 83 8.18 


Pier Data 
Pier Station Upstream= 83.695 
Upstream num= 2 


Width Elev Width Elev 
******************************** 


-5.32 1. 83 8.18 
num= 2 


1. 83 
Downstream 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1. 83 8.18 


Number of Bridge Coefficient Sets 1 


Low Flow Methods and Data 
Energy 


Downstream= 


Downstream= 


Downstream= 


Selected Low Flow Methods Highest Energy Answer 


High Flow Method 
Energy Only 


Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 


8.088 


47.3 


86.95 


Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 


Criteria to check for pressure flow = Upstream energy grade line 


BRIDGE OUTPUT Profile #100/10 
***************************************************************************************** 
* E.G. US. (m) * 2.27 * Element *Inside BR US *Inside BR os * 
* W.S. US. (m) * 2.27 * E.G. Elev (m) * 2.27 * 2.27 * 


Q Total (m3/s) * 136.00 * W.S. Elev (m) * 2.27 * 2.27 * 
* Q Bridge (m3!s) 136.00 Crit W.S. (m) * -2.63 -2.19 
* Q Weir (m3!s) Max ChI Dpth (m) * 6.34 6.07 
* Weir Sta Lft (m) * * Vel Total (m/s) * 0.30 * 0.29 * 
* Weir Sta Rgt (m) * * Flow Area (m2) * 454.48 * 469.58 * 
* weir Submerg * * Froude # ChI * 0.05 * 0.04 * 


Weir Max Depth (m) * Specif Force (m3) * 1099.54 1082.09 * 
Min El Weir Flow (m) * 8.90 * Hydr Depth em) * 4.14 4.11 * 


* Min EI Prs (m) * 7.91 * W.P. Total (m) * 137.48 * 141.63 * 
* Delta EG (m) * 0.00 * Cony. Total (m3/s) * 45351.6 46323.1 * 
* Delta WS (m) 0.00 * TOp Width (m) * 109.86 114.26 * 


BR Open Area (m2) * 1050.11 * Frctn Loss (m) * 0.00 0.00 * 
* BR Open Vel (m/s) * 0.30 * C & E Loss (m) * 0.00 * 0.00 * 
* Coef of Q Shear Total (N/m2) 0.29 0.28 
* Br Sel Method *Energyonly Power Total (N/m s) * 0.09 * 0.08 * 
***************************************************************************************** 
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BR IDGE OUTPUT Profi l e ff25/MHW 


· E .G. US. 1m ) o. B2 El ement *Inside BR US "I nside BR OS . 
W. S . US . 1m) 0 .B2 E. G . Elev 1m) 0.82 0. 82 
Q Total (m3 / s J 99 . 4 0 · W.S. El ev 1m) o. B2 0 .82 
Q Br i dge (m3 /s ) 99 .4 0 e rit. W. S . 1m) - 2 . B4 - 2 . 4 0 
Q we i r (m3 / s) Max Ch I Dpt h 1m) 4 . B9 , .62 
weir St a Lf t 1m) Ve l To t. a l (m/ s) 0 . 33 o . 32 
weir Sta Rgt 1m) Flow Area (m2 ) 2 99 .25 30 7 .95 
Weir Submerg Fro ude # ChI 0 . 06 0.06 
we ir Max Depth 1m) Specif Force (m3) 553 .31 518.44 
Min El We ir Flo w 1m ) 8. 90 Hydr Dept h 1m) 2 .90 • 2.84 


• Min El Prs 1m) • 7. 91 W.P . Total 1m) • 121 .51 126.49 
De lr,a EG 1m) 0 .00 Conv. Total (m 3 /s) 2 4 993.4 25082.2 
Delt a WS 1m) • o. 00 Top Width 1m) • 103.32 • 10 8 . 61 
BR Ope n Area (ro2 l 1050 .11 Frc tn Loss 1m) o. 00 0.00 
BR Open Vel (m/ s ) 0 . 33 C & E Loss 1m) 0 . 00 0.00 
Coef of Q • Sh ea r Total (N/m2) 0 .3B 0.37 
Br Sel Method "'Energy o nly Po wer Tota l {N/m 8) 0 .13 0. 1 2 


.* * *. ** •• ****.***.**.~~**~**"'*"'**~~~*~.****9 •• • •• ** "' .* .... *****.*** ....... ** ••• ~* ••• * •• ****** 


BRI DG E OUTPUT Prof ile #10 / MHW 
••• ****.* ••• * ••• * • • • ** •• * .* ••••• * ... .. . * ••• •• ••• ***~ ~ ~ ...................... ** •• *** * •••••••••• * 


E .G. US. 1m ) 0.82 Eleme n t "' Inside BR US · I n s i de BR DS 
W.S. US. 1m) 0 . 82 E. G. Elev 1m) 0 .82 0.82 
Q Total (m3 / s) 78.00 W.S. Elev I ml 0.82 0.82 
Q Bridge (m3/s) 78.00 Crit W.S. I ml - 3. 00 - 2 .58 
Q We ir (m 3/s ) IJJax ChI Dp t h 1m) 4 . B9 4 .62 


• We i r Sta Lft 1m) · Vel Total (m/s) o. 26 0.25 
we ir Sta Rgt I ml • Flo w Area (m2) 299 . 32 308. 0 3 
we ir Submerg F roude U Chi o. 05 0.05 
weir Max Depth 1m) Sped f Force (m3) 552. 19 517. 4 0 
Min El Weir Flow 1m) B .9 0 Hydr Depth 1m) 2. 90 2.84 
Min El Pcs 1m) 7 .91 W. P . Total 1m) 121 .52 1 26. 4 9 
Delta EG 1m) • 0 . 00 Conv . Total (m3/s) • 25001 8 25092.0 
De lta WS 1m) • 0 .00 Top Widt h Iml 103.33 108 .62 
BR Open Area (m2) 1 050.11 Frct n Loss 1m) • o. 00 0 .0 0 


• BR Open Ve l (m/ s) 0.26 C & E Loss 1m) • 0 .00 0.00 
Coef of Q • Shear Total (N/m2l 0 .24 0 . 2 3 
Br Sel Meth od *Energy only Powe r Total (N/m s) o. 06 0 . 0 6 


* ... . **~*.* . ... ... ~ ....... * ... * ... ** •• * ....... ***.* * . ... ***** • • *** ••• *.* •••••• ~~* . ... *.* ... * ... **.****.~ •• • • ~ •• ** 


CROSS SECTION 


RI VER : West River 
REACH: WestRiver 


INPUT 


RS: 84 


Descript i o n: Ki mber ly Avenue - Downstream 
S ta t i o n Elevat i o n Data num~ 30 


St a Elev Sta Elev Sta El ev 


- 20 .777 3 . 5 -17.362 2.5 - 11.9 7 . 5 
2.332 - .72 4.665 -. 93 9.088 - 1.1 


1 9.935 -1 .62 24.487 -1.8 29.03 9 - 1. 98 
4 0.698 - 2 . 48 44.845 -2.6 4 9.755 - 3.05 
63.118 - 3 .8 68.246 -3.65 73.375 - 3.5 
86.95 - 2.05 91 .936 -1. 5 95.569 - 1.28 


Manning ' S n Va lues num= 3 
Sta n Val Sta n Va l Sta n Va l 


** ***** * * * * **** ********* * * * ** **.**********.***** 
- 20 .7 77 .0235 8.088 .0235 99.202 .02 3 5 


Bank Sta: Left Right Lengths: Left Channe l 
8 . 0 88 99.202 6 1 61 


CROSS SECTION OUTPUT Profi l e n100 / 10 


Sta Elev St a Elev 


- 5. 5B2 0 0 - .5 
11 .511 -1.27 15.724 - 1. 44 
32 . 794 - 2.17 36.55 -2 .37 
5 4. 665 -3.5 58 . 891 -3. 65 
77.669 -3.05 81. 963 -2.6 
99 .202 -1.07 1 03.547 2.73 


Righ t Coe ff Contr. Expan. 
53 . 3 .5 


******** •••••••• * ••••••• ** * ***** * ** •• * •••• * ...... *******.* • • • * * ***.***~.* ... ** ... *****.*****~~.** 
E .G. El e v Iml • 2.2 7 El e men t • Left DB * Channe l Ri g ht DB 
Vel Head I ml • 0.00 Wt . n-Val . 0. 023 • 0.024 0.023 
W.S. El e v Im l 2.27 Reach Len . 1m) 61 .00 • 61. 00 53.00 
erit W.S. Iml -2.20 · Flo w Area (m2) 56. 22 4 30 .4 1 6.37 
E.G . Sl o p e (m/ m) ·0 .000006 Area (m2) 56 . 2 2 430 .41 6.37 
Q To ta l I m3 / s) 136.00 • F l ow (m3/s) • 1 0 . 67 124.57 0.76 


• To p Wi dth 1m) • 119 . 75 • Top Width Im l • 24 . Bl • 91 .11 • 3.82 
Ve l Tota l Im/s) 0 .2 B Avg. Vel. I m/s ) 0 .19 • 0.29 0. 1 2 • 
Max Chi Dpth 1m) • 6 .0 7 Hydr . Depth 1m) 2.27 4. 72 1. 67 • 
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Cony . Total (m3/5) 
Lengt h Wtd. (m) 
Hin Ch El (m) 
Alpha 
Frctn Loss (m) 
C &: E Loss (m) 


5621 1 .5 
60.7 0 


'/<- - 3.80 
1. 0 5 
0.00 
0.00 


Co ny . (m3/s) 4409.3 
Wetted Per . (m) 25 . 19 
Shear (N/ m2) 0 .13 
Stre a m Power (N/m 5) '" 0.02 
Cum Vo lume (1000 m3) 9 .49 
Cu m SA (1000 m2) 3 .95 


'/<- 514 86. 5 
'/<- 91 . 32 


0. 2 7 
0.08 


5 2.3 4 
11. 47 


3 15 .7 
5 . 07 
0.07 
0.0 1 
5. 58 
3.17 


~larning : The conve yance ratio (upstrea m c o nveyance di v ided by do ..... nstre am con veyance ) is less than 
0 . 7 o r greater than 1.4. This may indica te the need f o r addition a l c raGS Gecti ons . 


CROSS SECTION OUTPUT Profile # 2 5 / MHW 


11 E.G . Elev (m) 
Vel Head (m) 


... W.S. Elev (m) 
Cri t W. S. (m) 


... E.G. Slope (m/ m) 
Q Total (m3 / s ) 
Top Width (m ) 
Ve l Tot al (m/s ) 
Max ChI Dpth (m) 


... Con v . To tal (m3/s ) 
* Length Wtd. (m) 


Min Ch El (m) 
Alpha 
Frctn Loss (m) 


... C & E Loss (m) 


0.82 
... 0. 01 
... 0.8 2 


-2.41 
*0 .000 012 
* 99.4 0 


114 . 1 1 
0 .31 
4.62 


291 83.1 
... 6 0.86 


-3. 80 
... 1.04 


0.0 0 
* 0.00 


* Element 
* Wt. n - Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Ar ea (m2) 


F l ow (rn3 / s) 
To p Width (m ) 
Avg . Ve l . (m/ s ) 


11 Hydr. De pth (m) 
Conv. (m3 /s) 
We tted Per . (m) 
Shear (N/ m2) 
Stream Power (N / m s) 


11 Cum Volume (10 00 m3) 
Cum SA (1000 m2) • 


Left OB * 
0.02 3 
61.00 
23.11 
23 . 11 
4.00 * 


2 0 .83 
0 . 1 7 
1.11 


11 75. 5 
20.95 


0.13 
0.02 
4.16 
3.35 * 


Ch a nn e l 
0.02 4 
61. 00 


2 98. 25 
2 98.2 5 


95. 16 
9 1 .11 
0.32 
3.27 


2 7 93 8 . 5 
91 . 3 2 


0. 3 7 
0 . 12 


35 . 70 
11.47 


Right OB 
0.024 
53.00 


2.04 
2. 0 4 
0 .24 
2. 1 6 
0. 1 2 
0.94 
69. 1 


* 2.8 7 
0 . 08 
0.01 
1. 90 
1. 90 


• 
• 


• 
• 


Warning: The conve yan c e ratio (up strea m conveyance div i d e d by downstream conve y a nce) is less than 
0. 7 o r g r e ater tha n 1.4. Th is may indi ca c e t h e need f o r addi t. i o na l cross sec t i o n s . 


CROSS SECTI ON OUTPUT Profile UI O/ MHW 


E.G. El ev (m) 
11 Vel Head (m) 


W.S. Elev (m) 
c rit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3 / s ) 
TOp Wid th {m ) 
Ve l Tot a l (10/5) 
Max Ch I Dpt h (m) 
Co nv . Total (m3 /s) 
Length Wtd. ( m) 


... Min Ch El em ) 
Alpha 
Frctn Los s (m) 
C & E Loss (m) 


* 0 . 82 
* 0.00 
* 0.82 


-2.5 8 
*0.0000 07 


78. 00 
114. 1 1 


0 .2 4 
4 .62 


29193.6 
* 60.86 
* - 3.80 
* 1. 04 
* 0.00 
* 0.0 0 


* E l emen t 
Wt. n-Val. 
Re ach Len. (m) 


... Flow Area (m2) 
Area (m2) 
Fl Ow (m3 / s) 
TOp Width (m) 
Avg. Vel. (m/ s) 
Hydr. Dept. h (m) 
Conv. (m3 / s) 
Wet t e d Per. (m) 


.. She a r tN/m2) 
Stre am Power (N/ m s) 11 


Cum volume (1000 mJ) * 
Cum SA (1000 m2) 


Left OB 
0.023 
61.00 
23 .13 
23 .13 


3 .14 
20 .8 3 


0 .14 
1.11 


11 76 . 5 
2 0 .96 


0 . 0 8 
0 .01 
4.16 * 
3.35 


Ch a nnel 
0.02 4 
6 1.00 


298 . 31 
298 .3 1 


74.67 
91 .11 
0.25 
3.27 


27 948 .0 
91. 32 


0.23 
0. 0 6 


35. 7 1 
11 . 4 7 


• 


Right OB 
0.024 
53.00 
2.04 
2.04 
0.18 
2.16 
0.09 
0.94 
69.1 
2.87 
0 . 05 
0 . 00 
1. 90 
1. 90 


• 


Warning; The conve yance ratio (upstream conveyance divided by downstream convey a nce) is less than 
0 .7 or greater than 1.4. Thi s may indi cate t h e need f or addi tional c r o ss sect ions . 


CROSS SECTION 


RIVER: WestRiver 
REACH: Wes tRiver 


INPUT 
Description: 
Stat ion Elevation 


Sta Elev 


- 74 .02 1 
-39.546 


1 7.814 
48.337 
8 4.163 


116.116 
150 .131 


3 
o 


-1. 15 
- 1 . 62 
- 3.05 


- J.5 
- 1.64 


Data 
Sta 


- 58. 497 
-1 7.056 
23.952 
55.87 


89.54 8 
122.405 


157. 29 


RS: 23 


num= 
Elev 


2.5 
- .8 


-1. 22 
-1.91 
-3. 5 


-3.05 
-1.08 


Manning' s n values 
Sta n Va l 


num= 
Sta n Val 


3. 
Sta 


-56.353 
o 


29.932 
63. 4 0 3 
96.837 


128 . 695 
1 7 6 . 975 


3 
Sta 


- 74.02 1 .016 o . 016 157 . 29 


Elev 


2 
-1 .08 
- 1 .32 
-2. 2 


-3.65 
-2.6 


o 


n Val 


.016 


Bank Sta: Le f t Right Lengths: Left Channel 
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Sta 


-54.01 
5 . 837 


35.912 
7l. 09 


104.126 
135.8J4 
227.519 


Righ t 


Elev 


1. 5 
-1. 08 
-1.42 


- 2.4 
- 3.8 
-2.4 
2.73 


Sta 


-51.396 
11.674 
42.125 
78.778 


110.121 
142.972 


Caeff Contr. 


Elev 


1 
-1. 0 8 
-1 .52 


- 2.6 
-3 .65 


-2.2 


Expa n. 







0157.29 25 23 21 .1 .3 


CROSS SECTION OUTPUT Profile #100/10 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 


* W.S. Elev (m) 
Cdt W.S. (m) 
E.G. Slope (m/m) 
Q Total (m3/s) 


* Top Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
Conv. Total (m3/s) 


* Length Wtd. (m) 
* Min Ch El (m) 


Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


2.27 
* 0.00 
* 2.27 


-2.41 
*0.000001 


136.00 
276.51 


0.14 
6.07 


*148056.3 
23.05 
-3.80 
1. 08 
0.00 
0.00 


* Element 
* Wt. n-Val. 


Reach Len. (m) 
Flow Area (m2) 


* Area (m2) 
Flow (m3/s) 
Top Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3/s) 


* Wetted Per. (m) 
* Shear (N/m2) 


Stream Power (N/m s) 
* Cum Volume (1000 m3) 


Cum SA (1000 m2) 


• 
• 
• 
• 


• 


• 


• 
• 
• 


Left OB * 
0.016 
25.00 * 


139.81 
139.81 


15.43 * 


Channel 
0.016 
23.00 


710.05 
710.05 
111. 28 
157.29 


0.16 
4.51 


57.51 * 
0.11 
2.43 * 


16796.8 *121142.0 
157.44 


0.04 
0.01 


17.55 
3.89 


57.70 
0.02 
0.00 * 
3.51 
1.44 


* Right OB 
* 0.016 


21.00 
* 103.01 


103.01 
9.29 


61.71 
* 0.09 


1. 67 
10117.6 


61.80 
0.01 
0.00 
2.68 


* 1. 44 
******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 


Vel Head (m) 
W.S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope (m/m) 
Q Total (m3/s) 
Top Width (m) 
Vel Total (m/s) 


* Max ChI Dpth (m) 
Conv. Total (m3/s) 
Length Wtd. (m) 


* Min Ch E1 (m) 
* Alpha 
* Frctn Loss (m) 


C & E Loss (m) 


* 0.82 
0.00 
0.82 


-2.63 
*0.000002 


99.40 
241.41 


0.17 
* 4.62 
* 70594.0 


23.05 
-3.80 
1. 08 
0.00 
0.00 


Element 
Wt. n-Val. 


• 
• 


* Reach Len. (m) * 
* Flow Area (m2) * 
* Area (m2) * 


Flow (m3/s) 
* Top Width (m) 


Avg. Vel. (m/s) 
* Hydr. Depth (m) * 
* Conv. (m3/s) * 
* Wetted Per. (m) 
* Shear (N/m2) * 


Stream Power (N/m s) 
Cum Volume (1000 m3) * 
Cum SA (1000 m2) 


Left OB 
0.016 
25.00 
61.42 
61.42 


6.80 
49.26 


0.11 
1. 25 


4827.0 
49.31 


0.02 
0.00 
1. 58 
1. 21 


Channel 
* 0.016 
* 23.00 
* 481. 93 
'* 481. 93 
* 89.41 
* 157.29 
* 0.19 
* 3.06 
* 63501.9 


157.44 
0.06 
0.01 


11.91 
3.89 


• 
• 


• 


• 
• 


Right OB * 
0.016 
21.00 
32.98 
32.98 * 
3.19 


34.86 
0.10 
0.95 


2265.1 
34.91 


0.02 
0.00 
0.97 
0.92 


********************************* * **********************************'*****************'****** 


CROSS SECTION OUTPUT Profile #10/MHW 
*****************************************'****************~****************************~**** 


E.G. Elev (m) 
Vel Head (m) 


~ W.S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope {m/ml 
* Q Total (m3/s) 
'* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 


Frctn Loss (m) 
* C & E Loss (m) 


0.82 
0.00 
0.82 


-2.77 
*0.000001 


78.00 
241.41 


* 0.14 
* 4.62 
* 70598.6 
* 23.05 
* -3.80 


1. 08 
0.00 


* 0.00 


Element 
Wt. n-val. 


* Reach Len. (m) 
Flow Area (m2) 


* Area (m2) 
* Flow (m3/s) 


TOp Width (m) 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) * 
* Conv. (m3/s) 
* Wetted Per. (m) * 
* Shear (N/m2) 


Stream Power (N/m s) * 
Cum Volume (lOOO m3) 


* Cum SA (lOOO m2) * 


Channel 
0.016 
23.00 


Left OB * 
0.016 
25.00 
61.43 
61.43 


481.95 
* 481.95 


5.33 
49.26 


0.09 
1.25 


* 70.16 
* 157.29 
* 0.15 
* 3.06 


4827.6 * 63505.6 
49.31 * 


0.01 * 
0.00 
1. 58 
1.21 * 


157.44 
0.04 
0.01 


11.91 
3.89 


Right OB 
* 0.016 
* 21.00 


32.99 
* 32.99 
* 2.50 


34.86 
0.08 
0.95 


* 2265.4 * 
* 34.91 
* 0.01 


0.00 
0.97 


* 0.92 * 
************************'******'********************'*'**'*********'***************************** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 
Data 


Sta 


RS: 0 


num= 
Elev 


3D 
Sta Elev Sta Elev Sta Elev 


***********************************************'******'*************************** 
-61.052 


13.83 
47.91 


87.607 
124.205 
162.815 


2.73 -41.439 
-.9920.355 


-1.57 55.526 
-2.6 94.746 


-3.65 130.688 
-2.2 171.93 


o 
-1.1 


-1.69 
-3.05 
-3.5 


-1.64 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


-21.77 
26.879 
63.88 


101.883 
138.157 
181.046 


3 
Sta 


-.8 
-1.2 


-1.94 
-3.5 


-3.05 
-1.08 


n Val 
************************************************ 
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o 
33.587 
72.232 


109.803 
145.625 
220.876 


-1.08 
-1. 33 
-2.2 


-3.65 
-2.6 


o 


6.915 
40.294 


79.92 
117.722 


154.22 
263.479 


-1.04 
-1.45 
-2.4 
-3.8 
-2.4 
2.73 







-61.052 .016 


Bank Sta; Left Right 
o 181.046 


o .016 181.046 .016 


Lengths; Left Channel 
o 0 


CROSS SECTION OUTPUT Profile #100/10 


Right 
o 


Coeff Contr. 
.1 


Expan. 
.3 


*********** ******************************************************************************** 
E.G. Elev (ml 


* Vel Head (m) 
* W.S. Elev (ml 
* Crit W.S. (m) 


* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 


C & E Loss (m) 


2.27 
* 0.00 
* 2.27 


-2.49 
*0.000001 


136.00 
314.05 


0.12 
6.07 


*172863.0 


-3.80 
1. 07 


Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 


Area (m2) 
Flow {m3/s} 


* TOp Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (ml 
Conv. {m3/s} 
Wetted Per. (m) 


* Shear (N/m2) 
* Stream Power (N/m s) 
* Cum volume (1000 m3) 
* Cum SA (1000 m2) 


• 
• 


• 


Left OB 
0.016 


140.92 
140.92 


13 .43 
57.75 


0.10 
2.44 


17069.7 
57.92 


0.01 
0.00 


• 
• 
• 
• 


Channel * 
0.016 


• 
816.14 
816.14 * 
109.46 


* 181. 05 
0.13 
4.51 


Right OB * 
0.016 


152.14 
152.14 


• 


• 
13 .11 
75.26 * 
0.09 
2.02 


*139135.4 * 16657.9 * 
* 181.17 
* 0.03 * 
* 0.00 * 
• • 


75.34 
0.01 * 
0.00 * 


• 
**x*x***********x************************************************************************** 


CROSS SECTION OUTPUT Profile #25!MHW 
******************************************************************************************* 


E.G. Elev (m) 
Vel Head (m) 


* W.S. Elev (ml 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 


vel Total (rn/ s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 


Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


* 0.82 
0.00 
0.82 


-2.69 
*0.000001 


99.40 
281.00 


0.15 
4.62 


* 82475.1 


• 


-3.80 
1. 08 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 


• 


Area (m2) * 
Flow (m3/s) 


* Top Width (m) 
Avg. Vel. (m/s) * 
Hydr. Depth (m) 


* Conv. (m3/s) * 
* Wetted Per. (m) 


Shear (N/m2) 
Stream Power (N/m s) 
Cum Volume (1000 m3) * 
Cum SA (1000 m2) 


Left OB 
0.016 


64.72 
64.72 
6.37 


47.33 
0.10 
1. 37 


5284.4 
47.40 


0.02 
0.00 


• 


Channel 
0.016 


* 553.58 
* 553.58 
* 87.81 


181.05 
0.16 


* 3.06 
* 72855.9 


181.17 
* 0.04 


0.01 


• 


• 
• 
• 
• 


• 


• 


Right OB 
0.016 


59.41 
59.41 


5.22 
52.62 


0.09 
1.13 


4334.8 
52.67 


0.02 
0.00 


• 
• 
• 


• 


• 


• 
*x****x************x***********************x******x**************************************** 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
Crit W.S. (ml 
E.G. Slope (m/m) 
Q Total (m3/s) 
TOp Width (m) 


* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 


Length wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


0.82 
* 0.00 


0.82 
-2.82 


*0.000001 
78.00 


* 281. 00 
* 0.12 
* 4.62 
* 82475.1 


* -3.80 
1. 08 


• 


* Element 
* Wt. n-Val. 


Reach Len. 1m) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
TOp Width (m) 


* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


Conv. {m3!s} 
Wetted Per. (m) 


* Shear (N/m2) 


• 
• 
• 
• 


• 
• 


* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) 


Left OB 
0.016 


64.72 
64.72 


5.00 
47.33 


0.08 
1. 37 


5284.4 
47.40 


0.01 
0.00 


• 


Channel 
0.016 


553.58 
553.58 


68.90 
* 181. 05 


0.12 
3.06 


* 72855.9 


• 
• 


181.17 
0.03 
0.00 


* Right OB * 
* 0.016 


59.41 
59.41 
4.10 


• 


* 52.62 * 
* 0.07 
* 1.13 
* 4334.8 * 


52.67 
* 0.01 


0.00 * 
• • 
• • 


******************************************************************************************* 


******************************************************************************** 


SUMMARY OF MANNING'S N VALUES 


River:WestRiver 
***************************************************************** 
• Reach • River Sta. • n1 • n2 • n3 
***************************************************************** 
*WestRiver 
*WestRiver 
*WestRiver 
*westRiver 
*westRiver 
*WestRiver 
*WestRiver 
*WestRiver 
*westRiver 
*WestRiver 


• 
• 
• 
• 
• 


• 
• 
• 
• 


Over a Century of 
Engineering Excellence 


869 
808 
704 
556 
392 
377.5 
363 
299 
272 
145 


• 
• 
• 
• 
• 


.065* 


.065* 


.065* 


.065* 
.07* 


*Bridge 
* .07* 
* .07* 
• .07* 


.07* 


85 


.0235* 


.0235* 


.0235* 


.0235* 


.0235* 
• 


.0235* 


.0235* 


.0235* 


.0235* 


.065* 


.065* 


.065* 


.065* 


.065* 
• 


.065* 


.065* 


.065* 


.065* 







·WestR iver 
" We stRiver 
~West River 


*WestRiver 
"West River 


108 
9 5.5 
84 
23 
o 


SUf-lMARY OF REACH LENGTHS 


River: WestRiver 


.023 5* 
"Bridge 


.0 235" 
.016* 
.016" 


. 0235 * 


. 0235 * 
.01 6* 
. 016 ' 


. 02 35 * 


.0235* 
.016" 
.016* 


Reach Ri ver Sta. Le ft * Channel· Right 
*****"*** *** .. * * . ............... " .... *** ••• * ........ ,,~******** ...... ** ..... *,,**** 
"West River 
*West River 
·westRiver 
*WestRi ver 
~WestRi ver 


*WestRi ver 
· westRiver 
*westRiver 
·WestRiver 
*westRiver 
"WestRiver 
*westRiver 
"Wes t River 
*WestRive r 
· WestRi ver 


869 
80B 
70 4 
556 
392 
377 . 5 
363 
299 
272 
145 
108 
95.5 
8 4 
23 
o 


92 * 
67 * 


101 " 
.. 220 * 


"Bridge 
34* 


67 * 
35 * 


* 85 * 


"'Bridge 


8* 
24* 


61* 
2 5* 


0 * 


sm~1ARY OF CONTRACTI ON AND EXPANSION COE FFICIENTS 
River: WestRive r 


61 * 
1 0 4'/0 
14 8 · 
164 -


2 9 ' 


64 ' 
27 ' 


12 7 " 
37 * 
2. * 


* 
6 1> 
23 * 


0 * 


.. ** .. **".** .. * •••••••• ************ .* * ..... ................ *** ••• 
Reach River Sta. * Contr. * Expan. 


**.*~*********** •• ****.*.**.* ••• *".* *.*** ... ******"" .. ... 
"WestRiver 
"westRiver 
"Wes t River 
"'Wes t Ri ver 
*WestRiver 
*WestRi ver 
"WestRiver 
*We stRiver 
*WestRiver 
"We stRiver 
*We stRiver 
· wes tRiver 
·WestRiver 
*West River 
"wes t:Ri ve r 


, 


869 
808 
70. 
556 
392 
377 .5 
36 3 
2 99 
27 2 
"5 
108 
95.5 
B' 
23 
o 


*Bridge 
* , 


.3 ' 


.3 ' 


. 1' 


.1' 


.3 ' 


.3 ' 


. 1' 


. 1' 


.3 ' 
• .3 * 
*Bridge 
" .3 * 
.. .1 fI: 


. 1' 


.5* 


.5' 


.3' 


. 3' 


.5 ' 


.5' 


.3' 


. 3' 


.5' 


.5' 


* 
.5' 
.3' 
.3' 


.* .. ~.* * ..... ... fI:* ••• ** . . ... ~.fI:.** ••• * •• *.** •• *.fI:**.fI: *** ••• 


Prof ile Output Table - Standard Table 1 


38 * 
la O" 
166* 
15 7* 


34 * 


68 ' 
27* 


142* 
97' 
22* 


53 * 
21' 


0 ' 


**********.******.fI:**.******* ... *fl:fI:* •• ***.*********.***fI:*fI: ••• ***.**.*** •• * ••• **********.** ••• fI:*fI:*fI: 
******'.fI:'**".~".***"*"* **** **fI:****".*"fI:**.* .**.**.** ********fI:. 


* Reach * River Sta 
Elev *E.G . Slope· , 
(m) * (m/ m) * 


* Profile * Q Total *Mi n Ch El *W.S. El ev *erit W.S. *E. G. 
Vel Chnl "'Flow Area *Top Wi d th *Froude # ChI * 


* * (m3/s) fI: (m) * (m) , (m) • 
(m /s) • (m2)· (m) * * 


****.** •• ***fl:fI: •• fI:** •• *********.****** .... ** •• ***fl:fI:**fI:***** .. ***fI:******* ........ fI:*fI: .******* ........ *** ... 
•••• *~**********.****.***.**".**.*.*******.*.fI:.*** •• ********** 


, 


West River 
2.29 * 


West River 
0 .85 


WestRiver 
0.84 .. 


* WestRiver 
2.28 


* westRiver 
0.8 5 


West River 
0 . 84 • 


869 
0.000009 .. 


* 869 
0.000013 
a69 


0 . 000008 '" 


, 
aoa 


0.000006 * 
808 


0. 0000 14 • 
B08 


0.000008 


Over a Century of 
Engineering Excellence 


* 1 00/10 
0.43 • 


.. 25 / MHW 
0.43 .. 


.. 10/ MHW 
0.33 


* • 
* 100/10 


0.27 • 
'" 25 / MHW 


0.31 ... 
1 0 / MH W 
0 . 24 .. 


396. 19 , 
268.27 * , 
26 7.47 * , 


, 


1 36.00 .. 
1 03 . 30 
99 .40 .. 


83.78 * 
78. 00 * 


83.74 * 


* 
136 .00 fI: 


59 9.71 * 203.83 
99 .40 .. 


359. 1 9 * 1 51. 34 * 
7 8.00 * 


357.67 * 1 5 1 .29 


86 


-6.02 * 
0 . 06 


-6.02 .. 
0.06 


-6.02 ... 
0.05 


2.28 * 


0 .84 


0.84 


, , 


-3.44 • 2 . 28 
0.04 


-3.44 * 0.8 5 
0.06 .. 


-3. 44 0.84 
0. 05 


-3.63 fI: 


-3.94 • 


-4.15 * 


, 


-1. 85 


-2. 0 6 


-2.2 0 







West River 
2.28 


* WestRiver 
0.85 * 


West River 
0.84 


WestRiver 
2.28 * 


h'estRi ver 
0.84 


* WestRiver 
0.83 * 


704 
0.000008 * 


* 704 
0.000025 
704 


0.000015 


556 
0.000010 * 
556 
0.000034 


* 556 
0.000021 


West River 392 
2.28 0.000011 * 


* WestRiver * 392 
0.84 * 0.000033 * 


WestRiver * 392 
0.83 0.000020" 


.. WestRiver 


* WestRiver 
2.28 * 


* WestRiver 
0.83 


WestRiver 
0.83 


* WestRiver 
2.28 


WestRiver 
0.83 


WestRiver 
0.83 


* WestRiver 
2.28 * 


* WestRiver 
0.83 


WestRiver 
0.83 * 


WestRiver 
2.27 


West River 
0.83 .. 


* WestRiver 
0.82 .. 


• 
* WestRiver 


2.27 * 
* westRiver 


0.82 * 
WestRiver 


0.82 * 


• 
* West River 


• 


• 
* WestRiver 


2.27 * 
WestRiver 


0.82 * 
.. WestRiver 


0.82 * 


• 
.. 377.5 


.. 363 
0.000014 


.. 363 
0.000038 
363 
0.000023 


299 
0.000010 * 
299 
0.000021 
299 
0.000013 .. 


* 272 
0.000004 
272 


0.000007 
.. 272 


0.000004 * 


145 
0.000009 * 


* 145 
0.000022 * 


.. 145 
0.000013 


.. 108 
0.000006 .. 


.. 108 
0.000011 * 
108 


0.000007 .. 


• 
* 95.5 


• 


8. 
0.000006 


• 8. 
0.000012 * 


• 84 
0.000007 .. 


Over a Century of 
Engineering Excellence 


100/10 
0.31 * 


25/MHW 
0.40 * 


10/MIlW 
0.3 1 .. 


* 100/10 
0.33 * 


25/MHW 
0.45 * 


* 10/MHW 
0.35 * 


* 100/10 
0.35 * 


* 25/MHW 
0.44 * 


* 10/MHW 
0.35 * 


* 100/10 
0.41 * 


25/MHW 
0.50 * 


* 10/MHW 
0.39 .. 


100/10 
0.34 * 


.. 25/MHW 
0.39 .. 


* 10/MHW 
0.31 * 


* 100/10 
0.26 * 


25/MHW 
0.27 .. 


.. 10/MHW 
0.21 .. 


* 100/10 
0.37 * 


* 25/MHW 
0.44 * 


.. 10!MHW 
0.34 * 


* 100/10 
0.30 * 


* 25/MHW 
0.33 * 


10/MHW 
0.26 .. 


• 
• 


• 
• 


• 
.. 100/10 


0.29 * 
25!MHW 
0.32 .. 


* 10/MHW 
0.25 .. 


702.10 .. 
• 


337.60 * 


335.86 


728.77 * 


292.22 


290.94 


136.00 * 
305.47 * 
99.40 .. 
216.63 
78.00 * 
216.34 


136.00 * 
379.58 


99.40 * 
233.00 
78.00 .. 
232.49 


136.00 * 
574.62 * 240.08 * 


* 99.40 * 
276.97 * 168.87 


78.00 * 
276.39 * 168.72 * 


• 


474.09 


228.45 


228.37 * 
• 


Bridge * 


136.00 * 
222.29 * 
99.40 * 
128.95 
78.00 * 
128.93 * 


• 
136.00 


455.81 * 220.63 
* 99.40 * 


253.66" 89.04 * 
78.00 * 


253.58 * 89.02 


751.18 


472.68 
• 


472.35 .. 
• 


662.42 
• 


361.56 * 
• 


361. 71 .. 


478.32 * 
• 


315.14 * 


315.18 .. 
• 
• 
• 
• 
• 
• 
• 


492.99 * 
• 


323.40 * 


323.48 * 
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136.00 .. 
214.02 .. 
99.40 .. 
170.72 * 
78.00 * 
170.66 * 


• 
• 


136.00 
219.13 
99.40 * 
195.31 .. 
78.00 * 
195.32 .. 


136.00 * 
115.35 .. 
99.40 .. 
108.82 
78.00 .. 
108.82 * 


• 
Bridge * 


• 
• 


• 
136.00 * 


119.75 * 
99.40 * 
114.11 * 
78.00 * 
114.11 * 


-2.92 2.28 * 
0.05 * 


-2.92 * 0.84 
0.08 * 


-2.92 0.83 
0.06 * 


-3.61 2.28 .. 
0.05 * 


-3.61 0.83 
0.09 


-3.61 * 0.83 * 
0.07 * 


-3.20 2.28 .. 
0.06 .. 


-3.20 0.83 .. 
0.09 * 


-3.20 0.83 * 
0.07 
• 


-3.42 .. 2.27 * 
0.06 


-3.42 .. 0.82 
0.10 * 


-3.42 * 0.82 * 
0.08 .. 


-3.61 2.27 
0.05 * 


-3.61 .. 0.82 * 
0.07 


-3.61 0.82 * 
0.06 * 


-3.71 * 
0.04 


-3.71 
0.05 


-3.71 .. 
0.04 .. 
• 


2.27 


0.82 


0.82 * 


-4.48 2.27 
0.05 


-4.48 0.82 .. 
0.08 * 


-4.48 * 0.82 * 
0.06 * 


-4.07 .. 2.27 * 
0.04 * 


-4.07 .. 0.82 * 
0.06 * 


-4.07" 0.82 
0.04 * 
• 
• 
• 
• 
• 
• 


- 3.80 .. 
0.04 .. 


-3.80 
0.06 .. 


-3.80 * 
0.04 .. 


• 


• 
• 


2.27 * 


0.82 .. 


0.82 


-1. 53 .. 


-1. 74 * 


-1.88 .. 


-1. 51 .. 


-1.76 * 


-1. 93 * 


-1.47 


-1. 71 * 


-1. 88 


-1.54 


-1.78 


-1.95 


-2.09 * 


-2.28 


-2.42 * 


-2.33 .. 


-2.46 * 


-2.55 


- 2 . 54 * 


-2.82 


-3.00 * 


-2.62 .. 


-2.84 


-2.99 


• 


-2.20 * 


-2.41 * 


-2.58 .. 







West River 
2.27 * 


WestRiver 
0.82 


West River 
0.82 * 


WestRiver 
2.27 


* WestRiver 
0.82 


WestRiver 
0.82 * 


23 
0.000001 * 
23 


0.000002 * 
23 
0.000001 


o 
0.000001 
o 


0.000001 * 
o 


0.000001 * 


100/10 
0.16 * 


25/MHW 
0.19 * 


10/MHW 
0.15 * 


100/10 
0.13 * 


25/MHW 
0.16 * 


10/MHW 
0.12 * 


136.00 
952.88 * 276.51 


99.40 * 
576.34 * 241.41 * 


78.00 * 
576.36 241.41 


• 
136.00 


1109.20 * 314.05 * 
99.40 * 


677.71 281.00 * 
* 78.00 * 


677.71 281.00 


-3.80 2.27 * -2.41 
0.02 * 


-3.80 0.82 * -2.63 
0.03 * 


-3.80 0.82 * -2.77 
0.03 * 
• 
• 


-3.80 2.27 * -2.49 * 
0.02 


-3.80 * 0.82 * -2.69 
0.03 * 


-3.80 0.82 -2.82 * 
0.02 * 


************************************************************************************************* 
*************************************************************** 


Profile Output Table - Standard Table 2 
***************************************~********************************************************* 


Reach 
************************************************** 


Loss * 


(m) * 


River Sta * Profile * E.G. 
Q Left ~Q Channel * Q Right *Top 


• • 
(m3/s) * (m3/s) * (m3/s) * 


Elev *W.S. Elev 
Width * 


(m) (m) 


(m) * 


Vel Head *Frctn Loss *C & E 


(m) * (m) * 


************************************************************************************************* 
************************************************** 


WestRiver 
0.00 


* WestRiver 
0.00 * 


* WestRiver 
0.00 * 


WestRiver 
0.00 


WestRiver 
0.00 


WestRiver 
0.00 


* WestRiver 
0.00 * 


WestRiver 
0.00 * 


WestRiver 
0.00 * 


* West River 
0.00 * 


WestRiver 
0.00 * 


* WestRiver 
0.00 * 


WestRiver 
0.00 * 


WestRiver 
0.00 * 


* WestRiver 
0.00 * 


WestRiver 


* WestRiver 
0.00 * 


WestRiver 
0.00 * 


* WestRiver 
0.00 * 


869 
0.80 


* 869 
0.14 


869 
0.11 


808 
1.70 * 


* 808 
0.40 


* 808 
0.31 


704 
21.73 * 


* 704 
7.32 


704 
5.69 * 


* 556 
23.04 * 


556 
5.02 


* 556 
3.90 * 


* 392 
11. 96 * 


* 392 
3.67 * 


* 392 
2.87 * 


377.5 


* 363 
8.03 * 


* 363 
1. 79 


* 363 
1.40 * 
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* 100/10 
127.69 * 
* 25/MHW 
96.76 * 


* 10/MHW 
75.95 * 


* 100/10 
127.77 * 
* 25/MHW 
96.03 * 
* 10/MHW 
75.37 * 
• 


* 100/10 
111.78 * 
* 25/MHW 
91. 88 * 
* 10/MHW 
72.15 


* 100/10 
108.86 * 
* 25/MHW 
93.78 * 
* 10/MHW 
73.64 * 


100/10 
118.38 * 
* 25/MHW 
94.21 * 
* 10/MHW 
73.94 * 
* 


• 
100/10 


122.29 * 
* 25/MHW 
96.66 '" 
* 10/MHW 
75.85 * 


7.51 


* 
2.50 * 


• 
1. 95 


6.52 * 


2.97 


2.32 


• 
2.49 


0.20 


0.16 


4.10 * 


0.60 
• 


0.47 * 
* 


* 
5.66 * 


* 
1. 52 


* 
1.19 * 


* 


5.68 '" 
* 


0.95 '" 


* 
0.75 * 


88 


2.29 
103.30 


0.85 
83.78 
0.84 
83.74 


2.28 
203.83 * 


0.85 
151.34 


0.84 
151.29 


2.28 * 
305.47 


0.85 * 
216.63 


0.84 
216.34 


2.28 * 
379.58 


0.84 
233.00 


0.83 * 
232.49 * 


2.28 
240.08 


0.84 '" 
168.87 


0.83 * 
168.72 * 


* 


Bridge * 
• 


* 
2.28 * 


222.29 '" 
0.83 * 


128.95 
0.83 '" 


128.93 


2.28 0.01 * 0.00 


0.84 0.01 * 0.00 '" 


0.84 * 0.01 0.00 


2.28 * 0.00 0.00 * 


0.85 0.00 0.00 


0.84 0.00 0.00 * 


2.28 * 0.00 0.00 


0.84 0.01 * 0.00 * 


0.83 0.00 0.00 


2.28 * 0.00 * 0.00 


0.83 0.01 0.01 


0.83 * 0.01 * 0.00 * 


2.28 0.01 0.00 * 


0.83 * 0.01 * 0.00 * 


0.83 * 0.01 * 0.00 


2.27 * 0.01 * 0.00 * 


0.82 * 0.01 * 0.00 * 


0.82 '" 0.01 * 0.00 * 







299 2.28 * WestRiver 
0.00 


West River 
0.00 * 


* WestRiver 
0.00 


.00 * 
" 100/10 


133.73 * 
" 25/MHW 
99.40 " 


" 10/MHW 
78.00 " 
• 


1.27 * 220.63 * 
0.83 * 
89.04 
0.83 
89.02 


299 


299 


WestRiver 272 
0.00 2.83 


WestRiver 272 
0.00 1.25 


WestRiver 272 
0.00 0.98 


WestRiver 145 
0.00 * 4.65 


* WestRiver * 145 
0.00 1.31 


WestRiver 145 
0.00 1.03 


WestRiver 
0.00 


WestRiver 
0.00 


* WestRiver 
0.00 


" WestRiver 


" 108 
9.41 


108 
2.56 


108 
2.01 


95.5 


• 84 
10.67 


84 
4.00 


84 


100/10 
117.34 " 
" 25/MHW 
90.06 " 


" 10/MHW 
70.67 " 


100/10 
102.87 " 
* 25/MHW 
85.38 " 


* 10/MHW 
66.99 * 


* 100/10 
126.00 " 
" 25/MHW 
96.72 " 


" 10/MHW 
75.90 " 


15.84 


8.09 


6.35 


28.49 * 


12.71 


9.98 


0.59 


0.11 


0.09 


0.76 " 


0.24 * 


2.28 
214.02 * 


0.83 
170.72 * 


0.83 " 
170.66 


2.27 * 
219.13 


0.83 * 
195.31 


0.82 
195.32 * 


2.27 * 
115.35 


0.82 
108.82 


0.82 
108.82 


Bridge 
• 


WestRiver 
0.00 * 


" WestRiver 
0.00 


WestRiver 
0.00 * 3.14 " 


" 100/10 
124.57 " 
" 25/MHW 
95.16 " 


" 10/MHW 
74.67 * 0.18 


2.27 * 
119.75 


0.82 
114.11 * 


0.82 
114.11 


" WestRiver 
0.00 


" WestRiver 
0.00 


West River 
0.00 


• 23 
15.43 


23 
6.80 


23 
5.33 


WestRiver "0 
" 13.43" 


WestRiver "0 
6.37 


WestRiver "0 
" 5.00 " 


100/10 
111.28 " 
" 25/MHW 
89.41 * 
* 10/MHW 
70.16 " 


9.29 * 
2.27 


276.51 " 
0.82 


241.41 * 
0.82 * 


241.41 * 


3.19 * 


2.50 * 


" 100/10 " 
109.46 * 13.11 * 


* 25/MHW 
87.81 * 5.22 


* 10/MHW * 
68.90 * 4.10 * 


2.27 * 
314.05 * 


0.82 
281.00 * 


0.82 * 
281.00 " 


2.27 0.01 * 0.00 * 


0.82 * 0.01 0.00 


0.82 0.00 0.00 * 


2.27 a 00 * 0.00 


0.82 0.00 0.00 


0.82 0.00 * 0.00 * 


2.27 0.01 0.00 


0.82 * 0.01 * 0.00 * 


0.82 0.01 0.00 


2.27 * 0.00 * 0.00 * 


0.82 0.01 * 0.00 


0.82 0.00 0.00 * 


2.27 * 0.00 " 0.00 * 


0.82 0.01 * 0.00 


0.82 * 0.00 * 0.00 * 


2.27 0.00 * 0.00 


0.82 * 0.00 * 0.00 


0.82 0.00 * 0.00 


2.27 * 0.00 * 


0.82 * O. 00 * 


0.82 * 0.00 * 


********"***********"**************************************************************************** 
***"*******"*************"************************ 


************************"*****"********************************"**** •••••••••••• 


ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan Existing 


River: WestRiver Reach: westRiver RS: 299 Profile: 100/10 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 299 Profile: 25/MHW 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS; 299 Profile: 10/MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 272 Profile: 100/10 
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Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
River: WestRiver Reach: WestRiver RS: 272 Profile: 25/MHW 


Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
Ri ver: WestRi ver Reach: WestRi ver RS: 272 Profile: 10/MHW 


Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
River: WestRiver Reach: WestRiver RS: 84 Profile: 100/10 


Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sect.ions. 
River: WestRiver Reach: WestRiver RS: 84 Profile: 25/MHW 


warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
River: WestRiver Reach: WestRiver RS: 84 Profile: 10/MHW 


Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
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HEC-RAS Version 3.1.1 May 2003 
U.S. Army Corp of Engineers 


Hydrologic Engineer i ng Center 
609 Second Street, Suite D 


Davis, California 95616-4 687 
(9 16) 756-1104 
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X 
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xxxxxxx xxxx X XXX XXXX XXXXXX 
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PROJ ECT DATA 
Project Title : 1 -95 over West River Flood p lain St udy 
Project Fi le 195WestRiver.prj 
Run Date and Time: 9/11/2003 7:31:05 AM 


Project in 8I units 


Project Descript i o n: 


X X 
X X 
X X 


XXXX 
X 
X 


XXXX 
X 
X 


XXXXX 


HEC-RAS model of 1- 95 Bridge over West River, between New Haven and Wes t Haven, 
Connecticut. This model has been developed under the direction of ConnDOT f or 
floodplain certification purposes o nly , and is not i n tended to be used for 
design or scour purposes. The portion of West River included in this model is 
tidally influenced. 


Geometry f or bridges was taken from copies of the bridge 
plans. Geome try for construction condit ions was taken from the worst - case 
construction conditions as shown on the final bridge design plans. 


****** * ****** ••••••• ****** ••• * ••••• ** ••••••• * * *.*** •••••••••• ** • • **** •••••• • •• ** 


PLAN DATA 


Plan Title: 195 over West Ri v er- Proposed Conditions 
Plan File g:\projects\scourpro\GLASTON\ West_Rive r \l -DFloodpl ainStudy\HEC-RAS \ I95WestRiver.p02 


Geometry Title: ProposedConditions 
Geometry File : g:\projects \ scourpro\GLASTON\ West_River\l-DFloodplainStudy\HEC


RAS\I 95WestRiver.g02 


Flow Title : West Rive r Flow Conditions 
Flo w File : g: \pro jecta \scourpro\GLASTON\West River\l-DFloodpla inStudy\HEC-


RAS \I95WestRiver.f01 -


plan Summary I n f orma tio n; 
Number of: Cr oss Sectio ns 


Cu l v e rts 
Bridges 


Computational Information 


13 
o 
2 


Mulitple Openings 
1nline Struct ures 
Lateral Structures a 


Water surface calculat ion tolerance ~ 
Critical depth calculaton tolerance -
Maxi mum number of inte rations 


0 .0 03 
0. 0 03 
20 
0.1 
0.001 


Maximum difference tolerance 
Flow tolera nce factor 


Computation Opt ions 
Critical depth computed at a l l 
Conveyance Calculation Method : 
Friction Slope Method: 
Computational Flow Regime: 


cross sections 
Between every coordinate 
Average Conveyance 
Subcritical Flow 


o 
o 
o 


point (HEC2 Styl e) 


*** •••• •• *******w.* •••••• w****w**.**.* ******* * • • * .* •• *.****. * •• * ** ****.* ••••• *.* 


FLOW DATA 


plow Title: West River Flow Conditions 
Flow File : g:\projects\scourpro\ GLASTON \ West_River\l -DFloodplainStudy\ HEC -RAS\I95WestRiver.fOl 
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Flow Data (m3/s) 


• River 
• Wes tRive r 


Reach 
WestRiver 


Boundary Conditio ns 


RS 
869 • 


100 / 1 0 
136 


25 /MHW 
99.4 


10/MHW • 
78 • 


••••• • ••••• •• • •• •••• • •• •• • "'''' ••• ''' ••• ''' •• _ ••••• • •• _'''.-.*."' •• • **-* ••••• _* ••• _-_ •• * • •• __ •• ** • • __ •••••• 
••• * ••• 


* River Reach Profi l e • Upst ream 
Downstream 


• WestRiver West River 100/1 0 • Known WS 
2 .2 7 • 


WestRiver We s tRiver 25/MHW Known WS 
0.82 · WestRiver West Rive r 1 0/MH"1 • Known WS 
0.82 


* ••• __ ••• ** •••• _._"'''' * •• * •••• * • • ••• _.* •• _._. __ •• _ •• _ •• - •••• •• _ • •••••••••• _. * •• _ • • _ ••••••• "'.** * ***. 
** •••• * 


GEOMETRY DATA 


Geometry Titl e : ProposedConditions 
Geometry File : g: \projects\scourpro\GLASTON\ We st_ River\l-DFloodplainStudy\HEC


RAS\ I 95WestRiver.g02 


CROSS SECTION 


RIVER: WestRiver 
REACH: Wes~River 


INPtIT 


RS; 869 


Description: Downst ream of Rail road Bridge 
19 St at ion Elevat ion Data num = 


Sta Elev Sta Elev Sta 


0 2.7 3 13 . 18 1 2.67 26.361 
56 .855 -. 78 62.455 -3.24 70.1 74 
8 7.604 - 5 92.25 8 - 3. 7 96.912 
110.68 -.78 115.32 - .63 136.271 


Manning' s n values num _ 3 
Sta n Val Sta n Va l Sta 


Elev 


2.6 
- 4.6 3 
- 2 .41 


.18 


n Va l 
_ •• *. * ••• **.*** •• * •• _ ••••• _ •••••• _.** ••• "' ••• * ••• 


0 . 065 56.855 . 0235 106.03 9 .06 5 


Bank Sta: Left Right Lengths : Lef~ Channel 
56 .855 1 06. 0 39 92 61 


CROSS SECTION OUTPUT Profile #100/10 


Sta Elev Sta E1ev 


38. 808 2. 14 51.254 1. 6 8 
77.891 - 6.02 82 . 747 -5 . 51 


1 01. 4 75 -1.67 10 6 .0 3 9 -.94 
138. 805 2.73 


Right Coeff Co n tr. Expan . 
38 .3 .5 


~.* •• •• •••• • • * * •• •• *~. * • •• * •• ~ •• * • • * •••• * •• * ** •••• • * • •• * ••• • •• * . *_ •••••••• * •••••• ** • •••• * •• 
• E.G. Elev 1m) 2.29 • Element • Left OB - Channel • Right 0 8 • 
• Vel Head 1m) • 0. 01 • Wt . n-Val. • 0.065 • 0 . 024 0.065 
• W.S. Elev 1m) • 2.28 • Reach Len . 1m) • 92.00 • 61.00 • 38.00 • 
• Crit Ii .S. 1m) • -3.63 • Flo w Area 1m2) • 15. 1 2 • 298.10 83. 09 • 
• E.G. Slope (m/m) ·0.00000 9 • Area (m2) 15.12 • 298.10 83.09 • 


Q Total (m3/s) • 136.00 • Flow (m3/s) • 0.80 • 127.69 7.51 
• Top Width 1m) • 103. 33 * Top Width 1m) • 21. 83 • 49.1 8 • 32 .32 
• Ve l Total Im/ s) • 0.34 ... Avg . Vel. Im/ s) • 0.05 • 0 . 43 • 0.09 • 


Max ChI Dpth 1m) • 8 .30 • Hydr. Depth 1m) • 0.69 • 6.06 • 2.57 • 
- Cony. Total (m3 /s) 44144 . 7 • ConY. (m3/s) • 259.6 • 41447.2 • 2438.0 • 
• Length wtd. 1m) • 60 . 10 • Wett e d Pe r. 1m) • 22 . 36 • 50. 47 33 . 21 • 
• Min Ch El 1m) -6.02 • Shear IN/m2) • 0.06 • 0 . 55 • 0.23 • 
• Alpha • 1.47 • Stream Power I N/ m s) • 0.00 • 0.24 • 0.02 • 
• Frc tn Loss 1m) • 0 . 00 • CUm Volume ( I OOO m3l • 1 24. 67 • 336.28 • 99.03 • 
• C & E Loss 1m) 0.00 • Cum SA (100 0 m2) • 84.76 • 77.83 • 54.78 • 


CROSS SECTION OUTPUT Profile #25 / MHW .* ............................... *.* ............................ ***.*.* •••• * .................... . 
E. G . Elev 1m) • 0.85 • Element • Left OB • Channel • Right 08 * 
Ve l Head 1m) 0.01 Wt . n-Val. • 0.065 • 0.024 • 0 . 065 • 


- W.S. El ev 1m) • 0.85 .. Reach Len. 1m) • 92.00 • 61. 00 38.00 • 
• Crit W.S . 1m) • - 3.9 4 • Flow Area (m2l • 3.01 • 227.54 37. 75 
.. E.G. Slope I m/m) *0. 0000 1 3 • Area (m2) • 3 .01 • 227.54 37.75 
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1< Q Total (m3/s) 
1< Top Width (m) 


Ve l Total (m/s) 
Ma x ChI Dpth (m) 
Conv . Total ( m3 / s) 


1< Length Wtd. (m) 
1< Min Ch El (m) 


Alpha 
'* Frctn Loss (m) 
... C & E Loss (m) 


1< 99. 40 
... 83.78 


0.37 
... 6.8 7 


27145.2 
60.45 


• - 6.02 
1. 28 
0.00 
0.00 


Flow (m3/s) 
... Top Width (m) 


Avg. Vel . (m/ s) 
... Hydr. Depth (m) 
... Conv . (m3/s) 
." Wet ted Per . (m) ... 
... Shear (N / m2) * 


Stream Power (N / m 5) * 
... Cum Vol ume (1000 m3J 
* Cum SA (1000 m2) 


CROSS S ECTION OUT PUT Profile ij l0 / MHW 


E. G. E1ev (m) 
Ve l Head (m) 
w. S. Elev (m) 


... Crit W.S. (m) 


0.84 
1< 0.01 
... 0.8 4 


E.G. Sl ope (m/m) 
... Q Total (m3/s) 


-4.15 
*0.000008 
... 78 .00 
* 83.75 ... Top Width (m) 


'* Vel To tal (m/s) 
Ma x Ch I Dpth (m) 
Conv. Total (m3/s) 


... Lengt h Wtd . (m) 


0 .29 
6.86 


* 27 04 3.8 
60 . 45 


* -6 .02 • Mi n Ch El (m) 
... Alpha 


Frct n Loss (m) 
C & E Loss (m) 


CROSS SECTION 


RIVER: WestRive r 
REACH: WestRiver 


INPUT 
Description; 
Station Eleva tion 


Sta E1ev 


o 
52.14 2 
89.172 


133. 677 
1 61 . 75 


190.4 8 1 


2.73 
1. 73 


- 1.09 
-3.22 
-1.68 


- .8 7 


... 1 . 28 
1< 0.00 
* O. 00 


Data 
Sta 


9.996 
61 . 178 


1 00.439 
139 .932 
167.205 
196 .832 


RS: 808 


nurn'" 
Elev 


:2 .39 
1.68 


- 1. 3B 
-3 


-1.51 
.6 8 


Manni ng 's n Values 
Sta n Va l 


num: 
Sta n Va l 


El ement 
* Wt. n-Val. 
* Reach Len. (m ) * 


Flo w Area 1m2 ) 
." Area (m2) 
* Flo w (m3/s) * 
* Top Width (m) 
• Avg . Vel. (m/ s) 
." Hydr. Depth (m) 
'* Conv . (m3 /s ) ... 
." We tted Per. (m) * 
'* Shear (N/m2) 


Stream Po wer (N/m s ) * 
... Cum Vol ume (1 000 m3 ) 
• Cum SA (100 0 m2) ... 


30 
Sta 


1 9.99 1 
66.646 


111 .707 
14 5.387 


172 .6 6 
206 . 1 61 


3 
Sta 


Elev 


2.0 6 
.36 


-1. 67 
- 2.92 
- 1.34 


- .2 2 


n Va l 


S ta 


31.549 
72 . 114 


11 9.565 
150.842 
17 B.39 5 


215 . 49 


o .06 5 7 2. 114 .0235 184 . 1 2 9 . 06 5 


Bank Sta: Left Right 
72 .114 184.129 


Lengths : Left Channel 
67 104 


CROSS SECTION OUTPUT Profile #100/10 


Right 
100 


96.7 6 
49 . 18 


0.14 
3.70 
0.05 
0.81 
38 . 0 
4.04 
0.10 
0.00 


34.4 8 


... 0.43 


45.21 


4.63 
... 26423 .4 


50.47 
0.59 
0.25 


223.90 
77 .5 5 


Le ft OB .. 
0.065 
92.00 


2.97 
2.97 
0.11 
3. 68 
0. 04 
0.81 
37.4 
4.02 
0.06 • 
0.00 


34.26 .. 
45.12 


Channe l 
0 .024 
61.00 


227.06 
227 .06 


75.94 
4 9.18 


0 .33 
4 .62 


26331.2 
50.47 


0.37 
0.12 


22 3.59 
77 . 55 


• 
• 
• 


2. 50 
30.8 9 
0.07 
1.22 


683 .9 
31.19 


0. 16 
0.01 


37. 16 
31.20 


• 
• 
• 
• 
• 
• 


'* Right DB * 
0.06 5 


... 38.00 * 
... 37.4 5 
* 37.45 
.. 1. 95'" 
.. 30.88 * 


0.0 5 
• 1 .21 
.. 675 .2 * 
* 31.18 * 
* 0.10 
." 0.01 * 
* 3 7 .0 9 .. 
• 31.13 • 


Elev S ta Elev 


1. 92 
-. 97 


- 2.56 
- 2.8 4 


43 .1 07 
80.643 


127.423 
156.297 


- 1.2184.129 
.25 217 . 495 


Coe ff Contr. 
.3 


1. 78 
- 1.03 
- 3. 44 
- 2.26 
- 1.05 


2 .73 


Expan. 
.5 


* ........ *** ••• ** .... * •• **** ••• ** ••••••••• ** •• * ....... *****.*** ••••• *** ••• ***** •• ** ..... * .. ***.** 
• E .G. Elev (m) 


Vel Head (m) 
W. S. E1ev (m) 


• Cric W. S. (m) 
• E .G. S lope (m/ m) 
." Q Total (m3 / s) 
1< Top Width (m) 
.. Vel To tal (m/s) 


Max ChI Dpth (m) 
.. Cony. Total (m3 /s) 
'* Length Wtd. (m) 
• Min Ch El em) 
• Alpha 


Fretn Loss (m) 
C &. E Loss (m) 


* 2 .29 
• 0 . 00 
• 2.28 
* - 1.85 
*0.000006 
* 136.00 
.. 20 3 .B7 
• 0.23 
.. 5.72 
• 55610.0 
.. 100 .68 
.. -3.44 


• 1. 3 5 
* 0.00 
• 0.00 


1< Element * 
* Wt. n-Val . * 
* Reach Len. em) 
* Flo w Area (m2 ) * 
* Area (m2l • 
- Plow (m3 /S ) * 
- Top Width (m) * 
.. Avg. Vel. (m/s) * 
* Hydr . Depth (m) * 
• Conv. (m3 /s) * 
.. Wetted Per. (m) ... 
• Shear (N /m2) • 
* Stream Power (N/m s) 
* Cum Volume (1000 m3) * 
- Cum SA (lOaD m2) ... 


CROSS S ECTI ON OUT PUT Profile #25/MHW 


Left OB • 
0.065 • 
67.00 
40.14 • 


Channel 
0.024 


104 .00 
471.48 


40.14 
1. 70 


5B.B5 
0.04 
0 . 6B 


696.8 
59.17 


0.04 
0.00 


122 .13 
81.05 


• 471.48 
* 127.77 
* 112.02 


0 .2 7 
• 4.21 
• 52244.7 
* 112 .2 0 
• 0.25 
• 0.07 
* 312 .81 


72.91 


* Right 08 * 
." 0.065 * 
• 1 00. 00 * 
.. BB .31 * 
• 88.31 
... 6.53· 
* 33.00 * 
• 0.07 * 
• 2. 68 * 


2668.6 * 
• 34. 00 • 
• 0.15· 
• 0.01'" 
• 95.77 * 
* 53.54 * 


.* •• * ••••••• ** •••• *-* ••••••• * •••• _ •••••••••••• ** •••••••••• ** .......... * •••• *** •• *** ....... **.** 


• E .G. Elev (m) 
'* Vel Head (m) 
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• 
* 


0.85 
0.00 


* Element 
* Wt . n-Val. • 


100 


Lef t OB * 
0 .065 • 


Channe l .. Right OB • 
0. 02 4 .. 0.065 • 







* W. S . Elev (m) 
* crit W.S. (m ) 
* E .G. Slop e (m/ m) 


Q Total (m3/s ) 
* TOp Wi d th (m) 
* Ve l Total (m / s) 


Max ChI Dpth (m) 
ConY. Total (m3 /s) 
Length Wtd . ( m) 


* Min Ch El (m) 
* Alpha 


Fretn Lo s s (m) 
C & E Loss (m) 


0.8 5 
- 2 .0 6 


*0 .000014 
99.4 0 


* 151.3 4 
• 


• 
• 


0 .2 8 
4 . 29 


26984 . 6 
102.50 


- 3. 44 
1. 21 
0.00 
0 .00 


Reach Len. (m) 
*' Fl ow Area (ro2l 
* Area (m2) 


Flo w (m3/s) * 
Top Widt h (ro) .. 


.. Avg. Vel . (m/s) * 
*' Hydr. Depth (m) 


Con v . (m3/s) 
... Wetted Pe r. (m ) .. 
*' Shear (N / ro2l 


S t r eam Power (N/ m 5) .. 
.. Cum Vo l ume (1000 m3 ) 
'" Cum SA ( 1000 m2l *' 


CROSS SECTION OUTPUT Profil e #10/MHW 


+ E. G. El ev (m) 
Vel Head (ro ) 


* W.S . Elev (m) 
'" crit W.S. (m) 
'" E .G. Sl ope (m/ m) 


Q To tal (m3/s) 
*' Top Width (m) 


Vel Total (m/ s) 
* Max Chl Dpth (m ) 


• 
• 


0.8 4 
0.0 0 
0. 84 


-2 .20 


* ConY . Total (m3 /s) 
'* Length Wtd . (m) 


"0. 000008 
78.00 


* 151. 29 
0.2 2 


* 4.28 
• 26813.6 


102.51 
.. Min Ch E1 (m) 
.. Alpha 
• Fret n Loss (m) 
'" C & E Lo s s ( m) 


CROSS SECTION 


RIVER : WestRive r 
REACH : WestRive r 


INPUT 
Descr i pt ion: 
Stat ion Eleva tion 


S t a Ele v 


o 
53. 348 
91 .215 


151 .813 
196 .062 
2 20.7 93 
244. 645 
302 .852 


2 . 73 
1. 73 
- .55 


. O. 
- .85 


-2 . 91 
-2. 29 


1. 5 


* -3. 44 
* 1.21 


0.00 
• 0.00 


Data 
S t a 


12 .55 2 
60 . 541 


104.3 
1 6 2 . 3 2 


201.3 93 
2 2 5 .634 
254 . 561 
322 .13 6 


RS: 704 


num'" 
£lev 


2. ' 
1. 68 
- . 28 


o 
-1.26 
-2. 92 
-1.64 


2 .16 


Mann i ng 's n Va lues 
Sta n val 


num: 
Sta n Va l 


El ement 
Wt . n-Va l. .. 


.. Reach Len . (m) .. 
Flo w Area (m2 ) .. 
Ar e a (m2 ) .. 


'* Flow (m3/s) .. 
.. Top Width (m) .. 
.. Avg . Vel. (m/s) .. 


Hydr. Depth (m ) 
Conv. (m3 /s) 


.. We tted Pe r. (m) .. 
*' Shear (N / m2) .. 
.. Stream Power (N /m s ) .. 
* Cum Vo lume (1000 m3) 


Cum SA (1 000 m2 ) 


3 8 
Sta 


25 . 105 
73 . 72 3 


117 . 385 
1 73 . 24 7 
206. 724 
230 .72 7 
264 . 475 
324 .37 9 


3 
Sta 


Eley 


2. 07 
.03 


- . 02 
o 


-1. 6 6 
-2 . 79 


-1 
2 . 73 


n Val 


Sta 


35.62 9 
78. 623 


129 . 346 
184 . 1 74 
211. 337 


235 . 82 
274.021 


o .065 184 . 174 .0235 274 . 021 . 065 


Bank Sta: Left Right 
184.174 274.021 


Lengths: Left Channel 
101 148 


Right 
166 


CROSS SECTION OUTPUT Profile #100 / 10 


E.G . Elev (m) 
.. Vel Head (m) 
.. W. S. Elev (m) 
*' Crit W. S . (m) 
'" E .G. Sl o pe (m/ m) 
• Q Total (m3 / S) 
* Top Width (m) 
'" Vel Total (m/ s ) 
*' Max ChI Dpth (m) 


Co nY. Total (m3 / s) 
* Length Wtd. (m) 
.. Min Ch El (m ) 
*' Alpha 
'" Fretn Loss (m) 
* C & E Loss (m) 


Over a Century of 
Engineering Excellence 


.. 2. 28 
,.. 0.00 
.. .2 . 28 
'" -1. 53 
"'0.000008 
'" 136.00 
.. 305.52 
• 0. 19 
'" 5 .2 0 


4708 6 .1 
140 . 70 


• -2 . 92 
.2 . 13 


.. 0.00 
• 0. 00 


'" Element .. 
.. Wt. n-Val. • 
.. Reach Len. (m) * 
* Flow Area (m2) .. 
'" Area (m2) ,.. 
* Flow (m3/s) • 
.. Top Width (m) .. 
.. Avg. Vel. (m/ s) * 
'" Hydr. Depth (m) • 
.. Conv. (m3/s) .. 
* Wetted Per. (m) • 
* Shear (N/ m2) .. 
'* Stream Power (N/ m 8) '" 
'" Cum Volume (100 0 m3) • 
.. Cum SA (1000 m2 ) .. 


101 


6 7.00 
6 .79 
6.79 
0 .40 
7.48 
0.06 
0 .91 


1 07 . 3 
7 . 70 
0.12 
0.01 


34. 03 
44.6 9 


104.00 
.. 310. 69 


310. 69 
'" 96 . 03 


11 2 . 02 
0 .3 1 
2. 77 


26069.7 
112 . 20 


0 .3 7 
0 . 11 


'" 207 .4 9 
72.63 


Le ft 08 + 


0 .065 
67 .00 


6. 71 
6.71 
0.31 
7.44 
0.05 
0. 90 * 


105 .6 


Channe l 
0.024 


104 .00 
309.54 
30 9 . 54 


75 .37 
112.02 


0 . 24 
2.76 


25910 , } 
112.20 


0 . 23 
0. 06 


207 . 22 


7.66 
0.07 
0. 0 0 


33 .81 
44. 6 1 72.63 


• 
• 


• 
• 
• 
• 


100.00 
41 . 77 
41. 77 


2 .98 
31. 84 


0 .07 
1.31 


807. 7 
32 .16 


0.17 
0 .01 


35 .65 
30. 00 


• 
• 


• 
• 


Rig ht OB * 
.. 0 . 065 .. 


100.00 .. 
4 }.45 
41.45 
2.32 


.. 3 1.83 * 


.. O. 06 '" 
+ 1. 3 0 * 
*' 797 .9 '" 
.. 32.14 * 


0.11 '" 
* 0 .01" 
'" 35 . 59 
.. 29.94 


Elev Sta Elev 


1. 92 
. 33 
.03 


o 
- 2 . 2 9 


46. 155 
84 . 919 


141. 3 06 
190 . 117 
21 5.952 
24 0.2 33 
283 .566 


1. 78 
- .11 


-2 .66 
- .08 


.08 
- . 43 


- 2. 91 
- 2 .47 


.83 


Coeff Contr. 
. 1 


Expan. 
.3 


Left OB • 
0.065 .. 


101. 00 
293.34 .. 
293.34 .. 


21. 74 * 
167.08 .. 


0. 07 • 
1. 7 6 '" 


7526.1 
167.24 .. 


0.14 '" 
0 . 01 '" 


110.96 *' 
73.48 .. 


Channel 
0.024 


148.00 
360 . 67 
360.67 
111.77 
89.85 


0.31 
4 . 01 


38696.6 
90.09 
0.33 
0.10 


269.54 
62.42 


.. Right OB * 


.. 0.065" 
'" 166.00 '" 
'" 48.42 • 
• 48 . 42 • 
.. 2.49" 
.. 48.59 * 
.. 0 . 05" 
* 1. 00 '" 
'" 863.4 '" 
'" 48.67 * 


0.08 
.. 0.00 * 
'" 88 . 93 * 
.. 49.46 • 







CROSS SECTION OUTPUT Profile # 25/MHW 
*** •••••••••••••• ***** ••••••••••••••••••• *** ••••• **** ••••••• ***.*.****.*** ••• *********.**** 


E.G . Elev (m) 
* ve l Head ( m) 


w. S. Elev (m) 
Crit W.S. (m) 


* E.G. Slope (m/m) 
* Q Total (m3/s) 


TOp Width lm) 
* Vel Tota l (m/s) 


Max ChI Dpth (m) 
* Cony. Total (m3/s ) 


Length Wtd. lm) 
* Mi n Ch E1 (m) 


Alpha 
* Fret n Loss (m) 
* C & E Loss (m) 


0. 8S 
0.0 1 


* 0.84 
-1. 74 


*0.00002 5 
* 99 . 40 
* 216.6S 


0.2 9 
3.76 


19972.5 
14 5. 1 6 


* -2. 92 
* 1. 69 
* 0.00 


0.00 


Element 
Wt. n - Val . 
Reach Le n. (m) 
Flow Area (m2) 
Area (m2 1 


* Flow (m3/s) 
* TOp Wid th (m) 


Avg. Vel. (m/ s) 
Hydr. Depth (m) 
Conv. (m3/s) 
Wetted Per. (m) 
Shear (N /m21 
Stream Power (N/m s) 


• Cum Vol ume (1000 m3 ) 
CUm SA (l000 m2 ) 


CROSS SECTION OUTPUT Profile #10/MHW 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 


Crit W.S. em) 
* E.G. Slope (m / m) 
* Q Total (m3/s) 


Top Width (m) 


0.84 
* 0.00 


* Element 
Wt. n-Val. 
Reach L en. (m) 


* Flow Area (m2) 
Area (m2) 
Flow (m3/s) 


,.. Top Width (m) 


• 
• 
• 
• 


• 


• 
• 
• 


* Vel Total (m/s) 


0.83 
* -1. 88 
*0.0000 15 


78.00 
* 216.35 


0. 23 
* 3. 75 
,.. 19851 .8 


145.18 


Avg. Vel . (m/s) .. 
Max ChI Dpth (m) 


* Cony. Total (m3/s) 
* Lengt h Wtd. (m) 
• Min Ch EI (m) /I" -2 .92 


* Hydr. Depth (m) 
Conv. (m3/s ) 
Wetted Pe r. em} 


* Shear IN / m2 l 
/I" Alpha 


Fre tn Loss (m ) 
C !ir: E Loss (m ) 


1. 68 
0 . 00 
0.00 


Stream Power (N/ m s) ,.. 
* Cum Volume ( 1000 m3) 


CROSS SECTION 


RIVER : WestRiver 
REACH : WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 


o 
47 .3 6 1 


115 .571 
173.172 
204 . 258 
249 . 816 
312 .8 8 6 
339.927 
366. 34 6 
411 . 449 


2.73 
2.01 
1.68 


.54 


.14 


.12 
-1.91 
-2.82 


- .09 
2 


Da ta 
Sta 


10.755 
56.323 


127 . 079 
180.396 
212.586 
259 .246 
318. 501 
345.256 
374.435 
416.522 


RS: 556 


nume 
Elev 


2.66 
1. 82 
1. 38 


.41 


.1 6 


.07 
-2.34 
-2.04 


.27 
2.5 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


• Cum SA (1000 m2) 


47 
Sta 


2 1 .512 
71.867 


138.588 
185.872 
220.913 
290.748 
32 4.117 


350.44 
382.525 


3 
Sta 


Elev 


2.59 
1.8 


1. 07 


Sta 


29.955 
87.41 


152.268 
.3 3 191.348 
. 18 


- .03 
-2. 77 
-1 . 39 


.63 


n Val 


230.65 
300.969 
329.358 
355 .623 
393.462 


o .065 280 . 748 .0235 366.346 . 065 


Bank S ta: Left Right 
280.748366.346 


Lengths: Left Channel 
220 1 6 4 


Right 
157 


CROSS SECTION OUTPUT Profile #100/10 


* E.G. Elev (m) 
* Ve l He ad (m ) 


W.S . Elev (m) 
* Crit W.S . (m) 
• E . G. Slope (m/m) 
* Q To t al (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 


Max chI Dpth (m) 


Over a Century of 
Engineering Excellence 


"* 2.28 
.... 0.00 
.... 2.28 
* -1. 51 
*0.00001 0 
* 136.00 
"* 379. 6 4 
* 0.1 9 


5.89 


* Element 
* Wt. n-Val. 
* Reach Len . (m) 
* Flow Area (m2 ) 


Area (m2) 
* Flow (m3/s) 
* Top Width (m) 


Avg. Vel . (m/s) 
* Hydr. Depth (m ) 


102 


• 


• 


• 
• 


Left OB 
0.065 


101. 00 
101.88 
101.88 


7.32 
116.93 


0 . 07 
0.B7 


1471.1 
117.03 


0.21 
0.02 


30.39 
40.52 


Cha nnel 
0.024 


148 .0 0 
* 231. 34 


231.34 
* 91. 87 


89.85 
* 0.4 0 
* 2.57 
* 18460.3 
* 90.09 


0.62 
0.25 


179.30 
• 6 2.14 


Left 08 /I" Channel 


• 
• 


0.065 * 
101.00 
100.92 
100 . 92 II-


0.024 
148.00 * 
2 30 . 61 * 
230.6 1 .. 
72.15 • 
89.85 * 


0.31 * 
2.57 * 


5.69 
116.87 


0.06 * 
0.86 * 


1449.2 
116.96 


0.13 II-


0.01 
30.21 * 
40.45 • 


18362. 8 
90.09 • 
0.39 .. 
0.12 • 


179.13 
62.14 


Elev 


2.39 
1. 78 


.87 


.26 


.18 
- 1.06 
-3.19 
-.75 
1.06 


Sta 


38 . 4 
1 01.49 


165. 948 
197.803 
240.386 
306.928 
334.599 
360.985 
404.401 


Coeff Contr. 
.1 


Elev 


2.19 
1. 73 


.6 7 
.2 


.18 
- 1.48 
-3.61 


- .42 
1.49 


Expan . 
.3 


Right OB 
0.065 


166.00 
4.45 
4.45 
0.20 
9. 8 7 
0. 05 
0.45 
41.0 
9.91 
0.11 
0.01 


33.3 4 
2 7 .92 


• 
• 


• 


• 


Right 08 * 
0.065 * 


166.0 0 
4. 37 * 
4.37 
0.16 
9.63 * 
0.0 4 * 
0.45 * 
39. 8 * 
9.68 • 
0.07 
0. 0 0 


33.3 0 
27.97 * 


Left OS * 
0.065 .. 


220.00 ... 
333.37 * 
333.37 * 
23.05 * 


Channel 
0.024 


164.00 
332.50 
332.50 
108.85 


.... Right DB * 


... 0.065 * 


246.11 * 
0.07 * 
1.35 .. 


85.60 
0.33 
3.88 


157.00 * 
* 63.33 
* 63 . 33 * 
* 4.10 * 
.. 47.93 * 
* 0.06 * 
• 1.32 * 







* 4357 0.6 .. Conv. (m3/s) Cony. Total (m3 / s) 
Le ngth Wtd. (m) 
Min Ch El (m) 
Alpha 


170.96 
* -3.61 


Wetted Per. (m) * 
Shear (N/m2) 


* 2.49 * Stream Power (N/m s) 
Fretn Loss (m) 
C & E Loss (m) 


* 0.00 
* 0.00 


* Cum Vo lume (1 000 m3) * 
Cum SA (1000 m2) 


CROSS SECTION OUTPUT Pr of il e ~25/MHW 


* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
,.. crit W.S. (m) 
* E.G. Slope (m!m) 
* Q Total (m3/s) 
* Top Width (m) 


Vel Total (m/s) 
Max ChI Dpth 1m) 
Cony. Total (ro3 / s) 
Length Wtd. (m) 


.. Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 0.84 
0 .01 


* 0.83 
* -1. 76 
*0.000034 
* 99.40 
* 233.0 3 


0.34 
.. 4 . 44 


17028.1 
166.37 


-3.61 
1.65 


* 0.01 
* 0.00 


Elemen t 
* Wt. n-Val. 


Reach Len. (m) 
Flow Area (m2 ) 


* Area (m2) 
.. Flow (m3/s) 
• Top width (m ) 


Avg. Vel. (m/s) 
Hydr. Depth 1m) 


• Conv. (m3 / s) 
Wetted Per. (m) 
Shear (N / m21 


• Stream Po wer (N( m sl 
Cum volume (100 0 m3) 


* Cum SA (1000 m2) 


CROSS SECTION OUTPUT Profile #10/MHW 


.. 0 . 8] Element 


• 


• 


• E .G. Elev (m) 
* Vel Head 1m) 
• W.S. Elev 1m) 
'" Crit W.S. (m) 


0.01 • Wt. n- Val. ' 


• E .G. S l ope (m( m) 
• Q Total (m3( s ) 
* Top Width (m) 
.. Vel Total (mrs) 
'" Max ChI Dpth (m) 


Cony. Tota l (m3/s) 
'" Length Wtd . (m) 
* Min Ch EI (m ) 
* Alpha 
• Frctn Loss (m) 
+ C & E Loss (m) 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


.. 0.83 
* -1. 9 3 
"0. 00002 1 


78.00 
* 23 2.51 
• 0.27 
* 4.44 


16952.4 
.. 166.36 
* -3.61 


1. 64 
'" 0.00 
+ 0.00 


RS: 392 


'" Reach Len . (m) 
'" Flo w Area (m2) 


Area (m2) 
Flo w (m](s ) 


" TOp Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 


* ConY. (m3/s) 
'" We tted Per. (m) 


Shear (N/ m2) 
.. Stream Power (N/m s) + 


" Cum Volume (1000 ro3 ) 
Cum SA (lOOO m2 l 


Description: Existing 1-95 - upstream 
Stat ion Elevation Data num= 3S 


Sta Elev Sea E1ev St a 


o 
45.763 
83.072 


137.439 
177.97 


215.311 
252.961 


2.52 
2.0 5 
1.22 
-. 42 


-2.83 
-.93 


.13 


9.564 
51. 695 
93.035 


148 . 524 
185.374 
222.225 
265.735 


2.51 
1.68 


.86 
-.71 


-3.01 
-.69 
1. 04 


Ma nning's n values 
Sta n Va l 


num", 
S ta n Val 


19.128 
58.8 91 


1 02.997 
155 .43 8 
192 . 779 
229.262 
278.511 


3 
Sta 


o .07 148.524 .0235 236.298 


Elev 


2.5 
1. 68 


. 5 
-.84 
-3.2 
- .54 
1. 96 


n Va l 


.065 


Bank Sta: Lef t Right 
148.524 236.298 


Lengths: Left Channel 
48 48 


CROSS SECTION OUTPUT Profile #100 /10 


Sta 


29 . 479 
66.086 


114 .676 
162. 352 
200.588 
236.298 
292.23 7 


Right 
48 


7384.3 
246.13 


0.13 
0.01 


79 .31 
52.62 


Left OB 
0.065 


220 .00 
73.78 
73.78 


5.02 
126.06 


0.07 
0.59 


859.6 
126 . 06 


0.20 
0.0 1 


21.52 
28.25 


34871.5 
.. 85 . 94 
* 0 . 37 
* 0.12 
* 218.2 4 
* 49.43 


Cha nne l 
0.024 


.. 164.00 
208.86 
208 . 86 


9 3 .78 
* 85.60 


0.4 5 
'" 2 . 44 
1< 16065.4 


85.94 
0 . 81 
0.36 


146.73 
* 49 . 15 


Channel 


• 
• 
• 


* 


• 
* 


• 
• 


13 14 .8 
48.0 0 


0.13 
0.01 


79.66 
41.44 


Ri ght OB 
0 . 065 


157.00 
9.6 6 
9.66 
0.60 


21.38 
0.06 
0.45 


103. 1 
2 1.4 0 
0. 15 
0.01 


32.1 7 
25. 33 


* Right OB 
0.065 


* 


* 


* 


* 


* 


• 


Left 0 8 1< 


0.065 * 
220.00 


73.07 
73.07 
3.90 


125.67 
0.05 


0.024 
164.00 
208.3 7 
20 8.37 


• 157.00 * 


0.58 
847.3 


125.68 
0 .12 
0.01 


21. 42 
28.20 


E1ev 


• 
73.63 
85.60 


0.35 
2 ,43 


'" 16003.7 
* 85.9 4 
• 0 . 50 
'" 0 . 18 


14 6.65 
4 9. 15 


9.54 
* 9.54 
* 0.4 7 
* 21.24 .. 


0.0 5 ' 
* 0.45 


101.4 
* 21.26 * 
'" 0.09 
• 0. 00 


32.15 '" 
2 5.31 * 


S t a E1ev 


39.829 2.46 
1.68 


.1 • 
- .98 


- 2.19 
-.38 
3. 12 


74.58 
126.356 
170.162 
208.397 
244.629 
305.964 


2.42 
1.45 
- . 14 
- 1.9 


-1.17 
- .12 
4 .29 


Coeff Contr . 
.3 


Expan. 
.5 


***********1o***1o*.****1o****+1o*******,,,.1o'''**.***'''101o******1o*''''''**1o'''1o***1o****1o**_****1o***101o_***_ 
'" E.G. Elev (m) 


Vel Head (m) 
• W.S. Elev em) 
• Crit w.s. (m) 
* E .G. Slope (m/ m) 


Over a Century of 
Engineering Excellence 


* 2.28 
0.01 


* 2.28 
.. -1.4 7 
"0.000011 


'" Element 
* Wt . n-Val. 
• Reach Len. 
- Flow Area 
.. Are a (m2) 


(m) 
(m2 ) 


103 


• 
* 
• 
• 


Left OB * 
0.070 * 
0.50 ." 


162.46 * 
162. 46 * 


Channel 
0.024 


0 . 50 
3 40 . 35 
340.35 


* Right OB '" 
* 0.065 '" 
." 0.50' 
* 72.08 
* 72.08 '" 







Q Total (m3/s) 
Top Width (m) 


~ Vel Total (m/s) 
Max ChI Dpth fm) 


~ Cony. Total (m3/s ) 
~ Length wtd . (m) 


Min Ch El (m) 
~ Alpha 


Frc tn Loss (m) 
C & E Loss ( m) 


"* 136. 00 
~ 240.1 2 
~ 0.24 
* 5.48 
~ 40987.8 
... 0.50 
... - 3.20 


1. 89 
0. 00 
0.00 


• Flow (m3/s) • 
• Top Width (m) 


Avg. VeL (m/s) 
Hydr. Depth (m) 


.. Conv. (m3/s) ... 
Wetted Per. (m) * 


.. Shear (N/ m2l * 
Stream Power (N/m s) * 
CUm Vo lume (1000 m3) 
Cum SA (1 000 m2 1 


CROSS SECTION OUTPUT Profile #25/MHW 


." E.G. Elev (m) 
Vel Head (m) 


* W.S. Elev (m) 
Cd t W.S. (m) 
E .G . Slope (m/ m) 
Q Total (m3/s) 
Top Width (m) 


"* Vel Total (m/ s) 
Max ChI Dpth (m ) 


... Cony. Total (m3/s) 
... Length Wtd. (m) 
* Min Ch E1 (m) 
• Alpha 
* Prctn Loss (m) 
• C & E Loss (m) 


"* 0,84 
"* 0.01 
• 0.83 
• -1. 71 
·0.000033 
• 99. 40 
.. 1 68.BB 
... 0.36 


4.03 
... 17281. 0 
... 0.50 
... -3.20 
'* 1.44 
... 0.00 
... 0.00 


Element 
Wt. n-Val. 
Re ach Len. (m) 
Flo w Area (m2) 
Area (m2) 


.. Flow (m3/s) 
• To p Width (m) 
• Avg. Vel . (m/s) 
... Hydr. Depth (m) 
... Conv. (m3/ s ) 
• Wetted Per. (m) 


Shear (N/m2) 
• Stream Power (N/m s) 
• Cum volume (1000 m3) 


Cum SA (1000 m2) 


CROSS SECTION OUTPUT Profile #10 / MHW 


E.G. E1ev (m ) 
Vel Head tm) 


• W.S. Elev (m) 
* Crit W.S. (m) 


... 0.83 
... 0.01 
... 0.83 


El ement 
* Wt. n-Val. 


Reach Len. (m) 
• Flow Area (m2) 


• 


• 
• 
• 


• 


• 


• E,G. Slope (m/m) 
Q Total (m3 / s ) 


-1.88 
·0.000020 • Area (m2) • 


• TOp Width (m) 
• Vel Total (m/s) 


Max Chl Dpth (m) 
Cony. Tota l (m3 /s ) 


• Length Wtd . (m) 
.. Min Ch El (m) 


Al pha 
Frctn Loss (m) 


• C & E Loss (m) 


BRlOOE 


78.00 
• 168.73 
• 0.28 
• 4.03 


172 35.3 
• 0.50 


-3,20 
1.44 
0.00 


• 0.00 


• Flow (m3/s) • 
To p Width (m) 
AV9. Vel. (m/s) • 


• Hyd r , Depth t m) 
Conv. (m3/s) 


• Wetted Per . (m) 
• Shear (N / m2) 
• Stream Power (N / m s) • 
• Cum Volume (1000 m3) 
• Cum SA (1000 m2) ... 


RIVER: West Rive r 
REACH: WestRive r RS: 368.S 


INPUT 
Description: 1-95 over West Ri ver - Proposed Bridge 
Distance from Upstream XS . 5 
Deck/Roadway Width 47 
Weir Coefficient 1 . 44 
Upstream Deck/Roadway Coordinates 


num= 7 


11.97 
106.39 


0.07 
1. 53 


3606.1 
106.44 


0.16 


118.38 .. 5.6 6 
45.9 6 


0.08 
1. 57 


1705.4 
46.04 


0.17 
0. 01 


69.03 


87.77 
"* 0.35 " 
"* 3.88 "* 
... 35676.3 • 
... 88.03 


0.01 
24. 77 
13 . 84 


0, 42 
0,15 * 


163.07 
• 35.22 


Left OB • 
0.070 


0.50 * 
44.4 0 
44.40 
3.67 


54. 63 
0 . 0 8 
0 .81 


637 . 7 
54.65 '* 


0.26 
0.02 • 
8.52 • 
8.38 


Cha nnel 
0 ,02 4 
0.50 


213 ,34 
213.34 
94.2 1 
8 7.77 


0.44 
2. 43 


163 78.B 
99.03 


0 . 79 
0 .3 5 


112 . 11 
34 ,94 


Channel 
0.024 


0.50 


Left OB • 
0 .070 


0.50 
44.21 
44.21 


2.87 
54.53 


0.06 
0.8 1 


633.9 


213 . 03 
.. 213.03 
* 73.94 


87.77 
0.35 
2,43 


.. 16 33 8 , 8 
54.55 


0 . 16 
0.0 1 
9.52 
9,38 


* 88 .03 
0 . 4 9 
0.1 7 


.. 112. 09 
• 3 4 .9 4 


34.07 


• Right OB 
• 0.065 
* 0.50 


19 .29 
1 9.29 
1. 52 


26.4 B 
• 0 .08 


0.73 
.. 264.4 


26.51 
• 0.24 
• 0.02 
• 29.89 
• 21.57 


*' Right OB 
• 0 .065 
• 0.50 


19.19 
• 19.19 
• 1.19 


26.43 
0.06 
0.73 


262.6 
26.46 


0.15 
• 0.01 


29.8 9 
21.5 7 


Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord Lo Cord 
....... *.**** .............. ******* ••••••• *.*******.**.*.**** •• ****** ........... *. 


o 
148.5 


31 0 


8. 18 
B.98 
8.48 


6.68 
7.49 
6 .98 


19.128 
211.8 


8 .2 8 
8.88 


Upstream Bridge Cross Section Data 
Station Elevatio n Data num-


Sta Elev Sta Elev 


o 
45.763 
83.072 


137.439 
177 . 97 


215.311 
252.961 


2. 52 
2.05 
1. 22 


.42 
-2 . 93 


- .93 
.13 


9.564 
51. 695 
93.035 


148.524 
195.374 
222.225 
26 5.735 


Over a Century of 
Engineering Excellence 


2.51 
1.68 


.96 
-.71 


-3.01 
-.69 
1. 04 


3 5 
Sta 


19 . 128 
58.891 


102 .997 
155.438 
1 92.779 
229 . 262 
278 . 511 


6.9 
7.44 


Elev 


2.S 
1. 68 


.S 
-.84 
-3.2 
- .54 
1. 96 


88 . 1 
272 , ) 


Sta 


29.479 
66 . 086 


114.676 
162.352 
200.599 
236.298 
292.237 


104 


8.78 
8 ,B8 


Elev 


2.46 
1.68 


. 19 
-.98 


-2.19 


7.23 
7.38 


Sta 


39.829 
74.58 


126.356 
170.162 
208 .397 


-.3B 244. 629 
3. 12 305.964 


Elev 


2.42 
1.45 
-,14 
-1. 9 


- 1. 17 
-.1 2 
4.29 


• 


• 


• 


• 







Manning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
Sta n Val 


************************************************ 
o .07148.524 


Bank Sta: Left Right 
148.524 236.298 


.0235 236.298 


Coeff Contr. 
.3 


Downstream Deck/Roadway Coordinates 
num= 7 


.065 


Expan. 
.5 


Sta Hi Cord Lo Cord Sta Hi Cord La Cord Sta Hi Cord La Cord 
**********************~**~********************************************** 


0 8 .28 6.78 51. 9 8.48 6.99 90.75 8.68 7.21 
152 9 .28 7.79 216.7 9.78 8.24 268.2 10.38 8.84 
310 9. 88 8.38 


Downstream Bridge Cross Section Data 
Station Elevation Data num= 29 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


0 3 15.129 2.5 51.867 2.5 59.944 2.23 75.224 1. 95 
90.746 1. 61 102.311 1.36 115.205 .84 123.019 .69 130.436 .29 


140.348 -.16 148.106 -1.02 155.864 -1.88 162.675 -2.45 169.486 -3.02 
176.164 -3.37 182.841 -3.72 189.356 -2.98 195.87 -2.24 202.034 -1.42 
208.197 .59 216.678 .05 225.16 .69 233.423 1.14 241.687 
254.929 1. 83 268. 171 2.07 283.269 2.37 298.895 3.24 


Manning's n Values nurn= 3 
Sta n Val Sta n Val Sta n Val 


*********~************************************** 


0 .07 140.348 .0235 225.16 .065 


Bank Sta: Left Right Coeff Contr. Expan. 
140.348 225.16 .3 .5 


Upstream Embankment side slope 
Downstream Embankment side slope 


o horiz. to 1.0 vertical 


Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 


o horiz. to 1.0 vertical 
.95 


Weir crest shape Broad Crested 


Number of Piers = 5 


Pier Data 
Pier Station 
Upstream 


width 


Upstream= 
num= 2 


Elev Width 


34.2 


Elev 
******************************** 


-5.32 31.4 8.68 
num= 2 


31.4 
Downstream 


Width Elev Width Elev 
******************************** 


31.4 -5.32 31.4 8.68 


Pier Data 
Pier Station Upstream= 92.3 
Upstream num= 2 


Width Elev width Elev 
******************************** 


-5.32 9.9 8.68 
num= 2 


9.9 
Downstream 


Width Elev Width Elev 
******************************** 


9.9 - 5.32 


Pier Data 
Pier Station 
Upstream num= 


Width Elev 


9.9 


Upstream= 
4 


width 


8.68 


153 


Elev 


Downstream", 67 


Downstream= 95 


Downstream= 156.5 


Width Elev width Elev 
**************************************************************** 


11.9 
Downstream 


Width 


-5.32 11. 9 1.58 
num.. 4 


Elev Width Elev 


11 


Width 


1.58 11 9 . 18 


Elev Width Elev 
**************************************************************** 


11. 9 -5.32 11.9 


Pier Data 


Over a Century of 
Engineering Excellence 


1. 58 11 1.5B 11 9.1B 


105 


1.59 







Pier Station Upstream", 215.9 Downstream; 220 .8 
Ups t ream num::: • Width El ev Width Elev Width Elev Width Elev 
••• * ••••••••• t t ••• tt •• ••• •••••••••••••••••• •• ••••••••••••••••• ~ . 


11 .2 - 5.32 1 1.2 1. 58 10 .3 1. 58 
Downstream num: • Wid t h Elev Width El ev width Elev 


11.2 - 5 . 32 11.2 1. 58 1 0.3 1. 58 


Pier Data 
Pier Station 
Upstream 


Upstream ", 275.8 Downstream: 
num", 2 


Width £lev Widt h Elev 


- 5.32 8. 9 9 .18 
num= 2 


8.9 
Downstream 


Wi dth Elev Width Elev 


8.9 - 5.3 2 8.9 9.18 


Number o f Bridge Coefficient Sets 1 


Low Flow Me thods and Data 
Energy 


Selected Low Flow Methods ~ Highest Ene rgy Answer 


High Fl ow Met hod 
Energy Only 


Addi tional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component t o Momentum 


1 0 . 3 9. 18 


Width Elev 


10.3 9.18 


271.9 


Cl ass B fl ow critical depth computations use critical depth 
ins ide the bridge at the upstream end 


Crite r ia to check f or pressure flow", Upstream energy gr ade l ine 


BRIDGE OUTPUT Profile #100/1 0 
•••• ••• •• •••••••••••• •••••••••••••• • •••••• ••• •••••••••••••••••••••••••• * •• • • ••••• •••••••• 


E.G. US . (m) • 2.28· Element · I nside BR us ·Inside BR DS • 
• W.S. US . (m) • 2.28· E. G. Elev (m) • 2.28 2.28 • 
• Q Tot al (m3/s) • 136.00· W.S. Elev (m) • 2.27· 2.27· 


o Bridge (m3/s) • 136.00 Cri t W.S . (m) • -1.47 - 1.B8 
Q weir (m3/s) ... Max ChI Dpth (m) * 5.47· 5.99 


• Weir Sta Lft (m ) Vel Total (m/s) • 0.28 0.37 
We ir St a Rgt (m) · Flow Area (m2 ) • 483.14 3 70 .52 


• Weir Submerg Froude # ChI * 0. 07· 0.07 
Weir Max Depth (m) .. .. Specif Force (m3) • 811.53 7 10. 92 


• Min E1 We ir Flow (m) 8.28 • Hydr Depth (m) 2 . 5 1 · 2.38 
• Min E1 Prs (m) • 7 .49 W.P. Tota l (m) • 209. 30 * 170 .07 · 


Delta EG em ) * 0. 0 0 Cony. Total (m3/s) • 31 705.8 2 9286 .8 
• Delta WS em) • 0. 01· TOp Width (m) • 192.22 · 155.36 
• BR Open Area (m2 ) 1603 .80 Fre tn Loss (m) • 0.00 0 .00 
• BR Open Ve l (m/ s ) 0.3 7 • C & E Loss (m) • 0.00 0.00 
... Coef o f Q Shear Total (N/m2) 0.42 0. 46 * 


Br Sel Method ·Energyonly * Po wer To tal (N/m s) 0.12 0. 17 ............................. * •• * ............................ ...... . .. . ................................... . 


BRIDGE OUTPUT Profi l e #25 / MHW 


• E . G . US . 1m) • 0 . B4 · Element *Inside BR US ·Inside BR DS • 
• W. S . US . (m) • 0 .83 E.G . El ev (m) • 0 . 84 0.B3 • 
• Q Tota l (m3 / s) • 99.40· w.S. Elev (m) * 0 .82 · 0.B2 
* Q Bridge (m3/s) * 99.40· Crit W.S . (m) • -1. 7 1 * - 2.11· 
• 0 Wei r (m3/s) * • Max ChI Dpt h em) • 4 .02· 4.54· 


Weir Sta Lft (m)· • Vel Total (m/s) * 0. 42· 0.52· 
* Weir St a Rgt (m)· • Flow Area (m2) • 237.27· 192 .1B· 
• weir Submerg * • Froude # ChI • 0.10· 0.10" 
• Weir Max Depth (m) • • Specif Force (m3) • 300.48· 315.55· 
• Min El weir Flow (m) * 8 .28 · Hydr Depth (m) • 1.67· 2. 18· 
• Min El Prs (m) • 7 .49· W. P . Total (m) • 149.46 * 94 .83· 
• Delta EG (m ) * 0 . 01· Cony . Total (m3/s) • 14527.4· 147B7 .7 · 
.. De l ta WS (m) • 0.01 · Top Width (m) 142 . 35· 88 . 18· 


BR open Area (m2) .. 1603.80· Fretn Loss (m) 0.00· 0 .00 
• BR Open Vel (m/s)· 0.52 C & E LOBS (m) 0 . 00 0.00 


Coef of Q .. • Shear Total (N/m2)· 0 .73 · 0.90 
• Br Sel Method ·Energy only .. Power Tota l (N/m s)· 0.31· 0 . 46 · 
••••••• * •••• ** •• *** ••• * ••• * •• * ••• * •••••••• ** ••• *.* •• ***** •••• ** •••• ** ••••• * •••• * ••••••••• 


BRIDGE OUT PUT Profile #10/MHW 


Over a Century of 
Engineering Excellence 
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***************************************************************************************** 
* E.G. US. (m) 
* W.S. US. (m) 
* Q Total (m3/s) 
* Q Bridge (m3/s) 
* Q Weir (m3/s) 


Weir Sta Lft (m) 
* Weir Sta Rgt (m) 
* Weir Submerg 
* Weir Max Depth (m) 
* Min El Weir Flow (m) 
* Min El Prs (m) 
* Delta EG (m) 
* Delta WS (m) 
* BR Open Area (m2) 
* BR Open Vel (m/s) 
* Coef of Q 
* Br Sel Method 


0.83 
* 0.83 
* 78.00 
* 78.00 


* 8.28 
* 7.49 
* 0.00 
* 0.00 
* 1603.80 
* 0.41 
• 
*Energy only 


Element 
* E.G. Elev (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* Max ChI Dpth (m) 


Vel Total (ro/s) 
Flow Area (m2) 


* Froude # ChI 
* Specif Force (m3) 
* Hydr Depth (m) 
* W.P. Total (m) 
* Cony. Total (m3/s) 
* Top Width (m) 
* Fretn Loss (m) 
* C & E Loss (m) 
* Shear Total (N/m2) 
* Power Total (N/m s) 


*Inside BR us 
* 0.83 
* 0.82 
* -1.88 
* 4.02 


0.33 
237.06 


* 0.08 
* 298.17 
* 1.67 
* 149.44 
* 14513.2 
* 142.33 
* 0.00 
* 0.00 


0.45 
* 0.15 


*Inside BR DS 
* 0.83 
* 0.82 
* -2.26 
* 4.54 
* 0.41 


192.18 
* 0.08 
* 313.46 
* 2.18 
* 94.83 
* 14788.1 
* 88.19 
* 0.00 
* 0.00 
* 0.55 
* 0.22 


• 
• 


• 
• 
• 
• 
• 
• 


***************************************************************************************** 


CROSS SECTION 


RIVER; WestRiver 
REACH: WestRiver 


INPUT 


RS: 344 


Description: Existing 1-95 - Downstream 
Station Elevation Data num= 29 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*****************************************~**********~*************************** 


o 
90.746 


140.348 
176.164 
20B.197 
254.929 


3 15.129 
1.61 102.311 


.16 148.106 
-3.37 182.841 


.59 216.678 
1.83268.171 


2.5 51.867 
1.36 115.205 


-1.02 
-3.72 


.05 
2.07 


155.864 
189.356 
225.16 


283.269 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


3 
Sta 


2.5 
.84 


-1.88 
-2.98 


.69 
2.37 


n Val 
************************************************ 


o .07 140.348 


Bank Sta; Left 
140.348 


Right 
225.16 


.0235 225.16 .065 


Lengths: Left Channel 
45 45 


CROSS SECTION OUTPUT Profile #100/10 


59.944 
123.019 
162.675 


195.87 
233.423 
298.895 


Right 
45 


2.23 
.69 


-2.45 
-2.24 
1.14 
3.24 


75.224 
130.436 
169.486 
202.034 
241.687 


Coeff Contr. 
.3 


1.95 
.29 


-3.02 
-1.42 
1. 59 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


2.28 
0.01 


* 2.27 
* -1. 86 
*0.000012 
* 136.00 


219.51 
0.30 


* 5.99 
* 38676.6 
* 45.00 


-3.72 
* 1.52 
* 0.00 
* 0.00 


* Element * 
* Wt. n-val. * 
* Reach Len. (m) * 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (m3/s) * 
* Top Width (m) 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) * 
* Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * 
0.070 * 


Channel 
0.024 


45.00 
81.39 
81. 39 
5.12 


81.61 
0.06 
1.00 


1456.1 
81.65 


0.12 
0.01 


19.71 
10.58 


* 45.00 
* 342.21 
* 342.21 
* 129.37 


84.81 
* 0.38 
* 4.03 
* 36790.7 
* 85.22 


0.49 
* 0.18 
* 149.90 
* 32.04 


* Right OB * 
0.065 


* 45.00 
* 31.35 * 
* 31.35 * 
* 1. 51 * 


53.09 * 
* 0.05 * 
* 0.59 * 
* 429.8 * 
* 53.12 * 


0.07 * 
* 0.00 * 
* 66.72 * 
* 32.14 * 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 


Over a Century of 
Engineering Excellence 


* 0.83 
* 0.01 
* 0.82 
* -2.09 
*0.000032 
* 99.40 
* 111.44 
* 0.43 
* 4.54 
* 17642.6 
* 45.00 
* - 3 .72 
* 1.08 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 


Shear (N/m2) 
* Stream Power (N/m s) 
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• 
* • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


Left OB * 
0.070 * 
45.00 * 
10.42 * 
10.42 * 


0.60 * 


Channel 
0.024 
45.00 


219.38 
219.38 


98.80 
24.21 


0.06 
0.43 


106.9 


84.81 
0.45 
2.59 


* 17535.3 
24.23 * 


0.13 * 
0.01 * 


85.22 
0.80 
0.36 


* Right OB * 
* 0.065 * 
* 45.00 * 
* 0.16 * 
* 0.16 * 
* 0.00 * 
* 2.42 * 
* 0.01 * 
* 0.07 * 
* 0.4 * 
* 2.43 * 
* 0.02 * 
* 0.00 * 







It Frctn Loss (m) 
It C & E Loss (m) 


0.00 
0.00 


.. Cum volume (1000 m3) 
* Cum SA (1000 m2) 


CROSS SECTION OUTPUT Profile #10/MHW 


E.G. Elev (m) 
ve l Head (m ) 


.. ~ .S. Elev (m) 
Crit w.s. (m) 
E.G. Slope (m/ m) 
Q Tota l (m3/S) 


.. TOp Width (m) 
Vel Total (m/s) 


.. Max chI Dpth (m) 


0.83 
* 0.01 


0.82 
.. -2. 25 
* 0. 0 00020 
.. 78.00 
* 111.3 8 


* ConY. Total (m3/s) 
* Length Wtd. (m) 


0.34 
* 4.54 
* 17632.9 
* 45.00 
* -3.72 
* 1.08 


.. Min Ch El (m) 


.. Alpha 
Frctn Loss (m) 
C & E Loss (m) 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRive r 


INPUT 
Description: 
Stati o n Eleva t ion 


Sta Elev 


0.00 
* 0.00 


Data 
Sta 


RS: 299 


num", 
Elev 


Ele ment 
• Wt. n-Val. 
* Reach Len. (m) 


Fl ow Area (m2) 
Area (m2) 
Flow (m3/s) 
Top Width (m) 
Avg. Vel. (m/s) 


.. Hydr. Depth (m) 
Conv. (m3/s) 
Wetted Per. (m) 


* Shear (N/ro2 l 
Stream Power (N/m $ ) 


* Cum Volume (1000 m3) 
Cum SA (1000 m2) 


28 
Sta Elev Sta 


• 


• 
• 


• 


7 .27 
6.60 


Left OB 
0.070 
45.00 
10.40 
10.40 


0. 47 
24.16 * 


0.05 
0.43 * 


106.7 
24.19 
0.08 
0.00 • 
7.27 .. 
6.60 


Elev 


103.49 
31.83 * 


29.43 
20.91 


Channel 
0. 024 
45.00 


2 19.31 
2 19 .31 


77.53 
84.81 


0 . 35 
2.59 


17525.9 
85.22 


0.49 
0. 17 


103.18 
31.83 


Right OB 
0.065 
4 5 .00 


* 0 .1 6 
0. 16 
0.00 
2.41 


* 0.01 
* 0.07 
* 0.4 
* 2.41 
* 0.0 1 
* 0.00 
• 29.43 


20.90 


Sta Elev 


• 


• 


*** ......... *****.*.* ••• * ..... ******** ••••• ***** .. ***.* ••••• * ... ** .. ** .... ** ................. * 
- 2.114 
32.091 
64.566 
92.837 


127.147 
191.461 


3.5 
LOB 


- 2.88 
-3.29 
1.12 
1. 88 


o 
38.306 
70.169 


98. 15 
136.579 
214 .292 


1.97 
- .52 


-3.06 
-2.4 
1.68 
2.19 


num ... 


8.726 
44.523 
75.956 


103.464 
149.279 
237.123 


1.7 
-2.12 
-3.33 
-1.5 
1. 73 


2.5 


Manning 's n Va l ues 
Sta n Val Sta n Va l 


3 
Sta n Val 


.*~* ... * ........ * •• * •• *.** .. *~* .... * .... * ..... * .. *.* •••• * 
- 2. 114 .07 32.091 


Bank Sta: Left Right 
32.0 91 127.147 


.0235 1 27. 147 .065 


Lengths: Left Channel 
35 27 


CROSS SECTION OUTPUT Profile #100/10 


17 .451 
51. 74 3 
81.744 


110 .589 
161. 979 


Right 
27 


1.43 
- 2.41 
-3.61 


- .47 
1. 78 


24 .771 
58. 962 
87.291 


117.714 
176.719 


Coeff Contr. 
.1 


1. 26 
- 2.7 


- 3. 45 
.56 


1. 83 


Expan. 
.3 


.**.*** ••• * ••••• * •••• ***.*** ••• **.** ... **.**.***** .... *** •• ** •• ** ••• ****.* ** •• ** •• * •••••• ***. 
• E.G. Elev (m) 
• vel Head (m ) 


W.S. Elev (m) 
• Crit W.S. (m) 
• E.G. Slope (m/ m) 
* Q Total (m3 / s) 
* Top Width (m) 
* Vel Total (m/s) 
• Max ChI Dpth (m) 


Cony. Total (m3/s) 
* Length Wtd. (m) 
• Min Ch El (m ) 
• Alpha 
• Fretn Loss (m) 
.. C 6< E Loss (m) 


* 2.28 
• 0.01 
• 2.27 
... -2.09 
*0.000010 
* 136.00 
• 220.63 
* 0.30 
* 5.88 
'" 43107.7 
* 27.11 
* -3.61 
• 1.30 
* 0.00 
* 0.00 


.. Element 
* Wt. n-Val. 
* Reach Len. ( m) 
* Flow Area (m2) 
* Area (m2) 
*' Flow (m3 /s) 
• Top Width (m) 
• Avg. Vel. (m/s) 
* Hydr. Depth (m) 
*' Cony. (m3/s) 
'" Wetted Per. (ro) 


• 
• 
• 


• 
• 
• 
• 
• 


*' Shear (N/m2) *' 
*' Stream Power (N/m e) '" 
• Cum Volume (1000 m3) * 


Cum SA (1000 m2) .. 


Left 08· Channel 
0.070 * 0.024 
35.00 • 27.00 
24.84 
24.84 
1. 00 


32.51 
0.04 
0.76 


315.5 
32.62 
0.07 
0.00 


17.32 
8.01 


• 390. 45 
390 . 45 
133. 73 


• 95.06 
11 0.3 4 
* 4.11 
* 42389. 2 
* 95.91 
* 0 . 40 
* 0.14 


133.42 
• 28.00 


... Right OB .. 
'" 0.065 • 


27. 00 '" 
40 .52 
40.52 


1. 27 .. 
* 93.06 * 
• 0.03· 


0.44 
* 402.9 *' 
.. 93.08 
* 0.04 
* 0.00· 
* 65.11 
... 28.85 


.... **"'*** ••••• ** ..... ****.*."'***"'.**"'*** ...... ***** •• ***.*.*.*."''''**'''****.**.*** .. '''**.''''''.**.*.'''.* 


warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. Thi s may indicate the need for additio nal cross sections. 


CROSS SECTION OUTPUT Profile #25/MHW 
.** ••• ********** .. *"'*.**.** •• ***.***************** •• *** ... ************ •• **"'**"'* .. ***."'******** 
* E.G. Elev (m) 
.. Vel Head (m) 
* W.S. Elev (m) 
* erit W.S. (m) 
• E .G. Slope (m / m) 
* Q To tal (m 3 / s) 
* Top Width (m) 


Over a Century of 
Engineering Excellence 


* 0.83 
.. 0.01 
* 0.82 
• -2.28 
*0.000021 
• 99.40 
* 89.04 


*' Element 
* Wt. n-Val . 
*' Reach Len. (m) 
*' Flow Area (m2) 
• Area (m2) 
'" Flow (m3 / s) 
* Top Width (m) 
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* Left OB· Channel· Right OB * 
* * O. 02 4 .. * 
.. 35.00 • 27.00 • 27.00 .. 
.. * 253.66 • 
.. • 253.66 * .. 
.. • 99 . 4 0 .. 
• * 89.04 * .. 







.. vel Total (m/s) 


.. Ma x ChI Dpth (m) 


.. Cony. Tot al (m3/s) 
Length wtd. (m) 


.. Min Ch El (m) 
Alpha 
Fretn Loss (m) 
C &. E Loss (m) 


0.39 
4.4 3 


.. 21577. 3 
* 27.0 5 


-3.61 
-I< 1.00 


0.00 
-I< 0.00 


+ Avg. Vel. (m/s) '" 
+ Hydr. Depth (m) 
* Conv. (m3/s) 


Wetted Per. (m) 
* Shear (N/m2) 


St r eam Power (N/m 5) 


Cum Volume (1 000 m3) 
Cum SA (10 00 m2) * 


7.04 
6.06 


0.39 
.. 2.85 
-I< 2157 7 .3 


89.75 
* 0.59 


0.23 
* 92.85 


27.9 2 


• 


• 


• 
• 


29.43 
20 . 85 


• 


• 


• 
• 


• 


warning: The conveyance r a ti o (upstream conveyan ce divided by downstream conveyance) is less than 
0.7 or greater than 1.4. Th i s may indicate the need for additional cross sections. 


CROSS SECTION OUT PUT Profile #10/~iW 
-I<*"-I<**-I<**"***~****"-I<***********~*****"""************ ** **** ********************************* 


E.G . Elev (m) 
Ve l Head (m) 
W.S. Elev (m) 
Cr i t W.S. (m) 
E.G. S l ope (m/ m) 
o Total (m3 / s) 


.. TOp Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Conv. Total (m3/s) 
Length wtd . ( m) 


.. Min Ch El (m) 


.. Alpha 


.. Frctn Loss (m) 
C & E Loss (m) 


0.83 
* 0.00 
* 0.82 
* -2.42 
*0.00001 3 


78.00 
* 89.02 


0.31 
* 4.4 3 
* 21569. 3 
* 27.0 5 
* -3.61 
* 1.00 
* 0.00 


0.00 


Element 
Wt . n-Val. 
Reach Len. (m) 


'" Flow Area (m2) 
Area (m2l 
Flow (m3/s) 
To p Width (m) 


+ Avg. Vel. (m/ s ) 
'" Hydr . Depth (m) 


Conv. (m3/s) 
Wetted Per. (m) 
Shear (N/m2l 


+ Stream Power (N/m 5) 
* Cum Volume (1000 m3) 


Cum SA (loaD m2) 


• 
• 


• 


• 
• 
• 
• 


Left OB '" Channel 
0.024 
27.00 


253.58 
253.58 
78.00 


35.00 


7.04 
6.06 


89.02 
0.31 
2.85 


* 21569.3 
• 


• 


99.73 
0.36 
0.11 


92.84 
27.92 


Right OB ,. 


• 
* 27.0 0 * 


• 


• • 
• 


• 
• 
• 
• • 
• 
.. 29.43 * 


20.85 * 


wa r n ing: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 o r greater than 1.4. This may indicate the need f o r additional cross sections. 


CROSS SECTION 


RIVER: WestRiver 
REACH : WestRiver 


INPUT 
Description: 
S t a tion Elevati o n 


Sta Elev 


o 
36. 713 
6 7.112 
97.046 


146.405 


:2 .48 
- 2.61 
-3.71 
-2 .87 


- 1. 9 


Da ta 
Sta 


9.145 
43.876 
72.854 


104.186 
1 59 .809 


RS: 272 


num", 
Elev 


.67 
-2.61 
-3.66 
-2.45 
-.6 5 


Manning's n Va l ues 
Sta n Val 


nurn= 
Sta n Val 


2 5 
Sta 


18 .289 
49.537 
78.597 


112 .771 
173.214 


3 
Sta 


Elev 


-1.13 
-2.59 
-3.62 
-1.82 


.59 


n Val 


St a 


23.919 
55. 1 98 
84.252 


121.357 
196.214 


o .07 23.919 .0235 112.77 1 .065 


Bank Sta: Left Right 
23.919112.771 


Lengths: Left Channel 
85 127 


Right 
14 2 


CROSS SECTION OUTPUT Profile #100 / 10 


* E.G. Elev (m) 
.. Vel Head (m) 


W. S. Elev (m ) 
.. e dt W.S. ( m) 
• E .G . Slope (rn/m) 
.. Q To tal (m3/s) 
.. Top Width (m) 


Vel Total (m/ s) 
* Max ChI Dpth (m) 
.. Cony. Total (m3/s) 
* Length Wtd. (m) 
.. Min Ch E1 (m) 


Alpha 
.. Fretn Loss (m) 
.. C & E Loss (m) 


'" 2.28 
* 0.00 
'" 2.27 


-2 .33 
*0.000004 
* 136.00 


214.02 
.. 0.19 
.. 5.98 
* 67571.1 
'" 128.29 
.. -3.71 
.. 1.74 
* 0.00 
.. 0.00 


.. Element • 
* Wt . n-Val. • 


Reach Len. (m) .. 
.. Flo w Area (m2) .. 
.. Area (m2) 
'" Flow (m3 / s) .. 
.. Top Width (m) 


AV9. Vel. (m/s) .. 
.. Hydr. Depth em) .. 
.. Conv. (m3/s) .. 
.. Wet.ted Per. em) '" 
.. Shear (N/m2l * 
.. Stream Power (N/m s) + 


Cum Vo lume (1000 m3) .. 
.. CUm SA ( lOOO m2) '" 


Elev 


- 1.87 
- 2.57 
- 3.45 
-1.18 
1. 51 


Sta 


29.55 
61.1 54 
89.907 


133.881 
219.21 3 


El ev 


- 2.61 
- 3.14 
- 3.28 
-1.54 
2.4 4 


Coeff Contr. 
. 1 


Expan. 
.3 


Left OB 
0.070 
85.00 
50.60 
50.60 


2.83 
22.87 


0.06 
2.21 


1404.8 
23.25 


0.09 
0.00 


16.00 
7.04 


* Channel * Right OB .. 
.. 0.024 .. 0.065 .. 
* 127.00 .. 142. 00 .. 
.. 458 .99 * 241.58 * 


458 .99 • 241.58 
* 117.34 .. 15.84 .. 
* 88.85 .. 102.30 '" 


0.26. 0.07 '" 
* 5.17" 2.36 '" 
* 58298.4 .. 7867.9 '" 
* 89.01 .. 102.48 '" 
* 0.20 0.09 
* 0.05 * 0.01 
* 121 .95 * 61.30 * 
'" 25.51 .. 26.22 '" 


warning: The con veyance ratio (upstream conveyance div ided by downstream conveyance) is l ess than 
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0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 


Vel Total (m/s) 
Max ChI Dpth (m) 


* Cony. Total (m3/s) 
Length Wtd. (m) 


* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.83 
0.00 
0.82 


* -2.46 
*0.000007 
* 99.40 


170.72 
* 0.21 
* 4.53 
* 37201.4 
* 128.03 


-3.71 
1. 53 
0.00 
0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 


Flow Area (m2) 
* Area {m2} 


Flow (m3/s) 
Top Width (m) 


* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


Conv. (m3/s) 
* Wetted Per. (m) 


Shear (N/m2) 
Stream Power (N/m s) 


* Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


• 
• 
• 
• 
• 
• 


• 
• 
• 
• 
• 
• 


Left OB * 
0.070 
85.00 * 
22.79 * 
22.79 * 


1.25 * 


Channel 
0.024 


127.00 
330.39 
330.39 


90.06 
15.56 


0.05 
1.47 


467.4 
15.80 


0.10 


* 88.85 
0.27 


* 3.72 
* 33704.8 
* 89.01 
* 0.26 


0.01 * 
6.64 * 
5.79 * 


0.07 
84.96 
25.51 


Right OB 
0.065 


* 142.00 
* 119.49 
* 119.49 
* 8.09 
* 66.31 


0.07 
* 1.80 
* 3029.2 


66.47 
* 0.13 
* 0.01 
* 27.82 


19.96 


• 
• 


• 


******************************************************************************************* 


warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #lO/MHW 
******************************************************************************************* 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. {m} 
* E.G. Slope (m/m) 
* Q Total (m3/s) 


Top Width (m) 
Vel Total (m/s) 


* Max ChI Dpth (m) 
* Cony. Total {m3/s} 


Length Wtd. (m) 
* Min Ch EI (m) 


Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


0.83 
* 0.00 
* 0.82 


-2.55 
*0.000004 


78.00 
* 170.66 
* 0.17 
* 4.53 
* 37166.9 
* 128.03 


-3.71 
* 1.53 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 


Area (m2) 
Flow (m3/s) 


* Top Width (m) 
* Avg. Vel. {m/s} 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 


Shear (N/m2) 


• 
• 
• 


• 
• 
• 
• 
• 


* Stream Power {N/m s} * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) • 


Left OB * 
0.070 * 
85.00 * 
22.76 * 
22.76 


0.98 * 
15.55 * 


0.04 * 


Channel 
0.024 


127.00 
330.22 
330.22 


70.67 
88.85 


0.21 
1.46 


466.5 
* 3.72 
* 33675.8 


15.79 * 
0.06 * 
0.00 * 
6.64 
5.79 * 


89.01 
0.16 
0.03 


84.96 
25.51 


* Right OB * 
0.065 * 


* 142.00 * 
* 119.36 


119.36 * 
* 6.35 
* 66.27 * 
* 0.05 * 
* 1.80 
* 3024.6 * 
* 66.42 * 


0.08 
* 0.00 * 
* 27.82 * 
* 19.96 * 


******************************************************************************************* 


warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 


RS: 145 


Station Elevation Data num~ 
Sta E1ev Sta E1ev 


30 
Sta E1ev Sta E1ev Sta E1ev 


******************************************************************************** 
-17.625 
14.881 
33.117 
51.432 
69.661 


113.744 


3 -15.474 
-.4 18.942 


-2.42 
-4.48 


-.9 
-.53 


36.391 
55.031 
73.345 


137.696 


2 
-.66 


-3.16 
-4.34 


- .41 
-.7 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


-10.284 
23.002 
39.713 
58.631 


80.64 
161. 647 


3 
Sta 


.5 
- .92 


-3.54 
-4.2 
- .47 
-.87 


n Val 
************************************************ 


-17.625 .07 14.881 


Bank Sta: Left 
14.881 


Right 
73.345 


.0235 73.345 .065 


Lengths: Left Channel 
B 37 


CROSS SECTION OUTPUT Profile #100/10 


o 
26.423 
43.037 
62.305 
87.936 


205.729 


Right 
97 


-.01 
-1. 3 


-3.93 
-2.79 
-.53 
2.47 


7.44 
29.844 
47.234 
65.979 
100.84 


255.595 


Caeff Cantr. 
.3 


- .21 
-1. 68 


-4.2 
-1. 39 


- .53 
2.73 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 


Over a Century of 
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* 2.27 
* 0.01 
* 2.27 
* -2.54 
*0.000009 
,.. 136.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
,.. Area (m2) 
* Flow (m3/s) 


110 


• 
• 
• 
* • 
• 


Left OB * 
0.070 * 
8.00 * 


63.03 * 
63.03 * 
4.65 * 


Channel 
0.024 
37.00 


279.96 
279.96 
102.87 


* Right OB * 
* 0.065 * 
* 97.00 * 
* 319.43 * 
* 319.43 * 
* 28.49 ,.. 







* Tap Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 


Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 219.13 
0.21 
6.75 


* 44306.9 
* 41.92 
* -4.48 


2.47 
0.00 
0.00 


* TOp Width (m) * 
* Avg. vel. (m/s) * 
* Hydr. Depth (m) * 
* Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) 


30.93 
0.07 
2.04 


1514.3 
31.22 


0.19 
0.01 


11.17 
4.75 


* 58.46 
* 0.37 
* 4.79 
* 33512.0 
* 59.34 
* 0.44 
* 0.16 
* 75.03 
* 16.16 


* 
* 
* 


* 
* 
* 


129.73 
0.09 
2.46 


9280.6 
129.85 


0.23 
0.02 


21.47 
9.74 


* 


* 


* 


* 
* 
* 


******************************************* * *********************************************** 


CROSS SECTION OUTPUT Profile #25/MHW 
** ***************************************************************************************** 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 


Cdt W.S. (m) 
T E.G. Slope (m/m) 
* Q Total (m3/s) 


Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 


Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 0.83 
* 0.01 
* 0.82 
* -2.82 
*0.000022 
* 99.40 
* 195.31 


0.27 
* 5.30 
* 21377.1 
* 40.30 
* -4.48 
* 2.19 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 


Flow (m3/s) 
* TOp Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


* 


* 
* 


* 
* 


* Conv. (m3/s) * 
* Wetted Per. (m) * 


Shear (N/m2) * 
* Stream Power (N/m s) * 


Cum Volume (1000 m3) * 
Cum SA (1000 m2) * 


Left OB * 
0.070 * 
8.00 * 


21.33 * 
21.33 


1.31 * 
26.27 * 


0.06 * 
0.81 * 


281.5 * 
26.33 * 


0.17 * 
0.01 * 
4.76 * 
4.01 * 


Channel 
0.024 
37.00 


195.13 
195.13 


85.38 
58.46 


0.44 
3.34 


18362.2 
59.34 


0.70 
0.31 


51.59 
16.16 


* Right OB * 
* 0.065 * 
* 97.00 * 
* 145.10 


145.10 * 
* 12.71 * 
* 110.58 * 
* 0.09 * 


1. 31 
* 2733.4 * 


110.64 * 
* 0.28 
* 0.02 * 
* 9.03 * 
* 7.40 * 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 


Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 


C & E Loss (m) 


* 0.82 
* 0.01 
* 0.82 


-3.00 
*0.000013 


78.00 
* 195.32 


0.22 
* 5.30 
* 21386.9 
* 40.31 
* -4.48 
* 2.19 
* 0.00 


0.00 


Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 


Flow (m3/s) 
TOp Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3/s) 


* Wetted Per. (m) 
* Shear (N/m2) 
* Stream Power (N/m s) 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * Channel 
0.070 * 0.024 
8.00 * 37.00 


21.35 * 195.18 
21.35 * 195.18 


1.03 * 66.99 
26.27 * 58.46 


0.05 * 0.34 
0.81 * 3.34 


281.9 * 18369.2 
26.33 * 59.34 


0.11 * 0.43 
0.01 * 0.15 
4.76 * 51.60 
4.01 * 16.16 


* Right OB * 
* 0.065 * 
* 97.00 
* 145.18 * 
* 145.18 * 
* 9.98 
* 110.59 * 
* 0.07 * 
* 1.31 * 
* 2735.9 
* 110.65 * 
* 0.17 * 
* 0.01 * 
* 9.04 * 


7.40 * 
******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


RS: 108 


Description: Kimberly Avenue - upstream 
Station Elevation Data num: 25 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


-16.802 
11.487 


35.59 
57.761 
83.695 


3.5 
-.64 


-2.13 
-4 


-3.12 


-12.831 
16.265 
38.69B 
63.279 
88.638 


1.5 
-.84 


-2.36 
-4.04 
-2.5 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


-8.403 
21. 043 
43.314 
68.797 
92.913 


3 
Sta 


.5 
-1.04 
-2.74 
-4.07 


-1. 5 


n Val 
************************************************ 


-16.802 .0235 11.487 


Bank Sta: Left 
11.487 


Right 
97.19 


.0235 97.19 .0235 


Lengths: Left Channel 
24 24 


CROSS SECTION OUTPUT Profile #100/10 


o 
26.763 
47.931 
73.775 


97.19 


Right 
22 


-.01 
-1.47 
-3.13 
-3.91 


-.5 


5.743 
32.483 
52.846 
78.752 


101.627 


Ceeff Centro 
.3 


-.32 
-1. 9 


-3.56 
-3.75 
2.73 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
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• 
* 
* 
* 


2.27 
0.00 
2.27 


-2.62 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 


111 


* 
* 
* • 


Left OB * 
0.023 
0.50 * 


52.99 * 


Channel 
0.024 
0.50 


420.06 


* Right 08 * 
* 0.024 * 
* 0.50 * 
* 5.27 * 







* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Conv. Total (m3/s) 
Length wtd. (m) 
Min Ch El (m) 
Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


*0.000006 
* 136.00 


115.35 
* 0.28 
* 6.34 


55479.5 
0.50 


-4.07 
* 1.06 


0.00 
0.00 


Area (m2) 
* Flow (m3/s) 
* Top Width (ro) 
* Avg. Vel. (m/s) 
* Hydr. Depth (ro) 


Conv. {m3/s} 


• 
• 
• 
• 


* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (1000 m2) * 


52.99 
9.41 


25.84 
0.18 
2.05 


3837.3 
26.17 


0.12 
0.02 


10.71 
4.53 


420.06 
* 126.00 
* 85.70 
* 0.30 
* 4.90 
* 51400.6 
* 86.15 
* 0.29 
* 0.09 


62.08 
* 13.49 


• 
• 
• 
• 
• 


• 
• 
• 
• 


5.27 
0.59 
3.80 
0.11 
1. 38 


241.6 
4.70 
0.07 
0.01 
5.72 
3.27 


• 
• 
• 
• 


• 


• 
******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 


Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
... Vel Total (ro/s) 
* Max ChI Dpth (m) 
* Conv. Total (ro3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 
* Frctn Loss (ro) 
* C & E Loss (m) 


* 0.82 
* 0.01 


0.82 
-2.84 


*0.000011 
* 99.40 
* 108.82 


0.32 
4.89 


* 29438.6 
* 0.50 


-4.07 
* 1.05 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 


Reach Len. (m) 
Flow Area (m2) 
Area (m2) 


* Flow (m3/s) 
* Top Width (m) 


Avg. Vel. (m/s) 
* Hydr. Depth (ro) 


• 
• 
• 
• 
• 
• 


* Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 


Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * 
0.023 
0.50 * 


Channel 
0.024 


0.50 
18.16 
18.16 
2.56 


21.30 
0.14 
0.85 


759.5 
21.37 


0.10 


* 295.78 
* 295.78 
* 96.72 


85.70 
* 0.33 
* 3.45 
* 28645.7 
* 86.15 
* 0.38 


0.01 * 
4.61 * 
3.82 * 


0.13 
42.51 
13 .49 


* Right OB * 
* 0.024 * 
* 0.50 * 


1.19 
* 1.19 * 


0.11 
* 1.81 * 


0.09 
* 0.66 * 
* 33.4 * 
* 2.24 * 
* 0.06 * 


0.01 
1. 94 
1.95 * 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (ro) 
* vel Head (m) 
* W.S. Elev (m) 
* Cdt W.S. (m) 
* E.G. Slope (m/m) 


Q Total (m3/s) 
* Top Width (m) 
* Vel Total (ro/s) 
* Max ChI Dpth (m) 
* Conv. Total (m3/s) 


Length Wtd. (m) 
* Min ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 0.82 
* 0.00 
* 0.82 


-2.99 
*0.000007 


78.00 
* 108.82 
* 0.25 
* 4.89 
* 29444.8 
* 0.50 
* -4.07 
* 1.05 
* 0.00 


0.00 


* Element 
Wt. n-Val. 


* Reach Len. (m) 
* Flow Area (m2) 


Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
* Conv. (m3/s) 


• 
• 
• 
• 
• 
• 
• 
• 


* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 


Cum volume (1000 m3) * 
Cum SA (1000 m2) * 


Left OB * 
0.023 * 
0.50 * 


18.17 * 
18.17 * 
2.01 * 


21.30 * 
0.11 * 
0.85 


760.1 
21. 37 * 


0.06 * 
0.01 * 
4.61 * 
3.82 * 


Channel 
0.024 


0.50 
295.82 
295.82 


75.90 
85.70 


0.26 
3.45 


28651.2 
86.15 


0.24 
0.06 


42.51 
13.49 


* Right OB * 
0.024 


* 0.50 * 
1.20 
1.20 


* 0.09 * 
* 1. 81 * 
* 0.07 * 
* 0.66 * 


33.4 
* 2.24 * 
* 0.04 * 
* 0.00 * 
* 1.94 


1. 95 
******************************************************************************************* 


BRIDGE 


RIVER; WestRiver 
REACH: WestRiver 


INPUT 


RS: 95.5 


Description: Kimberly Avenue 
Distance from Upstream XS _ 
Deck/Roadway Width 


Bridge 
.5 
23 


1.44 
Coordinates 


Weir Coefficient 
Upstream Deck/Roadway 


num= 5 
Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord La Cord 


************************************************************************ 
-30 


83.695 
8.68 
9.88 


6.58 
7.76 


5.743 
120 


Upstream Bridge Cross Section Data 


9.28 
9.68 


Station Elevation Data num= 25 
Sta Elev Sta Elev Sta 


7.15 43.314 
7.68 


Elev Sta 


10.08 7.91 


Elev Sta Elev 
******************************************************************************** 


-16.802 
11.487 
35.59 


57.761 
83.695 


3.5 
-.64 


-2.13 
-4 


-3.12 


-12.831 
16.265 
38.698 
63.279 
88.638 


Manning's n Values 


Over a Century of 
Engineering Excellence 


1.5 
-.84 


-2.36 
-4.04 
-2.5 


num= 


-8.403 
21. 043 
43.314 
68.797 
92.913 


3 


.5 
-1. 04 
-2.74 
-4.07 
-1. 5 


o 
26.763 
47.931 
73.775 
97.19 


112 


-.01 
-1.47 
-3.13 
-3.91 


-.5 


5.743 
32.483 
52.846 
78.752 


101.627 


-.32 
-1. 9 


-3.56 
-3.75 
2.73 







Sta n Val Sta n Val Sta n Val 
************************************************ 


-16.802 .0235 11.487 


Bank Sta: Left 
11.487 


Right 
97.19 


.0235 97.19 


Coeff Cantr. 
.3 


Downstream Deck/Roadway Coordinates 
num= 5 


.0235 


Expan. 
.5 


Sta Hi Cord La Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
************************************************************************ 


-30 8 .68 6 .58 8 .008 9.28 7.15 47.3 10.08 7.91 
86.95 9.88 7.76 120 9. 68 7.68 


Downstream Bridge Cross Section Data 
Station Elevation Data Dum= 30 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


-20.777 3.5 -17 .362 2.5 -11. 87 .5 
2.332 -.72 4 .665 -.93 8.088 -1.1 


19.935 -1.62 24 .487 -1. 8 29.039 -1.98 
40.698 -2.48 44 .845 -2.6 49.755 -3.05 
63.118 ~3.8 68 .246 -3.65 73.375 -3.5 


86.95 -2.05 91 .936 -1 .5 95.569 -1.28 


Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 


************************************************ 
-20.777 .0235 B.088 .0235 99.202 .0235 


Bank Sta: Left Right Coeff Contr. Expan. 
8.088 99.202 


Upstream Embankment side slope 
Downstream Embankment side slope 


.3 


Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 


.5 


-5.582 0 0 -.5 
11.511 -1.27 15.724 -1.44 
32.794 -2.17 36.55 -2.37 
54.665 -3.5 58.891 -3.65 
77 .669 -3.05 81.963 -2.6 
99.202 -1.07 103.547 2.73 


o horiz. to 1.0 vertical 
o horiz. to 1.0 vertical 


.95 


Weir crest shape Broad Crested 


Number of Piers = 3 


Pier Data 
Pier Station Upstream= 5.743 
Upstream num= 2 


Width Elev Width Elev 
******************************** 


-5.32 1. 83 7.68 
num= 2 


1.83 
Downstream 


Width Elev Width Elev 
******************************** 


1.83 -5.32 1.83 7.68 


Pier Data 
Pier Station Upstream= 43.314 
Upstream num= 2 


Width Elev Width Elev 
******************************** 


-5.32 1. 83 8.18 
num= 2 


1.83 
Downstream 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1.83 8.18 


Pier Data 
Pier Station Upstream= 83.695 
Upstream num= 2 


Width Elev Width Elev 
******************************** 


-5.32 1. 83 8.18 
nUffi= 2 


1. 83 
Downstream 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1. 83 8.18 


Number of Bridge Coefficient Sets 1 


Low Flow Methods and Data 
Energy 


Over a Century of 
Engineering Excellence 


Downstream= 8.088 


Downstream= 47.3 


Downstream= 86.95 
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Se l ected Low Flow Methods Highest Ene rgy Ans we r 


High Flow Me thod 
Ene r gy Only 


Add i t i ona l Bridge Pa r a meters 
Add Fric tio n component to Momentum 
Do not add Weight componen t to Mome ntum 
Class B flow critical depth computat ions us e critical depth 


inside the bridge at the upstream e nd 
Criteria to check for pressure fl o w = Upstream energy grade line 


BRIDGE OUTPUT Pro file #100/10 


E. G. US. fm) 2.27 * Eleme nt "Inside BR US *Inside BR OS .. 
W. S. US . fm) 2.27 * E .G. Elev fm) * 2.27'" 2 .27 


... Q Total (m3/s) * 136.00'" W. S . El ev (m) 2.27'" 2.27 
Q Bridge fm3/s) ... 136. 00 * erit W.S. (m) -2.63'" - 2.19 


.. Q We ir (m3/s) * .. Max ChI Dpth (m) 6.34" 6 . 07 
Weir Sta Lft fm) * * vel Total (m/s) 0.30 0 .29 


... weir Sta Rgt (m) * Flow Area (m2) 454.48'" 46 9 . 58 
* Weir Submerg Froude # ChI ... 0.05 0.04 
... Weir Max Depth (m ) * .. Specif Fo r c e (m3) • 1099.54 1082.09 
* Min El Weir Flow (m ) * 8.90 * Hydr Depth (m) 4.14 4 . 11 
• Min El Pr s (m) • 7.91 · W.P . Tota l (m) * 137.48· 141. 6 3 · 
* Delta EG (m) * 0.00 * Conv. Total (m3 / s) 45351.6· 46323.1 


Delta WS (m) 0.00 • TOp Wi dth (m) * 109 . 86 114 .2 6 
• BR Open Area (m21 1050 .11 Fre tn Los s (m) • 0 .00 0.00 
* BR Open Vel (m/sl· 0.30 " C & E Loss (m) 0 .00 · 0. 00 * 
• Coef o f Q .. Shear Tota l (N / m2)" 0.29 0 . 28 
• B r Sel Method "Energy only Po wer Tota l (N / m s ) 0. 09" 0.08 
*"** ...... ** . .. *.**************** ... *.~******* ••• ***.**** **** *********.******~****.******.**~** 


BRIDGE OUTPUT Profile #2S / MHW 


.. E . G. US. (m) * 0.82" Eleme nt *Inside BR us *Inside BR DS 
• W. S. US. (m) * 0.82 * E.G. Elev (m) * 0.82 * 0.82 
... Q Total (m3/s ) 99.40 * W.S. Elev (m) ... 0.82'" 0.82 * 
• Q Bridge {m3/s} 99.40 Cri t W. S . (m) * -2.84· - 2 . 4 0 


Q Weir {m3 /s} " * Max ChI Dpth (m) * 4.89 4.62 
Weir Sta Lft (m) * • vel Tota l (m/s) * 0.33 0 . 32 


.. we ir Sta Rgt (m) • FloW' Area (m2) * 299.25· 307 . 95 " 
* We ir Submerg * • Froude # ChI * 0.06 0.06 .. 
* Weir Max Depth (m) .. Specif Force (m3) 553. 31 518.44 
... Min El We ir Flow fm) 8.90 Hyde Depth (m) 2.90 * 2 .84 
* Min El Prs ( ro) '* 7.91 * W.P. Total fm) .. 121. 51" 126 . 49 * 
* Delta EG (m ) 0.00 * Cony . To ta l (m3 / s) '* 24993.4" 25082 .2 


Delta WS (m) * 0 .00 Top Width (m) 103.32 108.61 
* BR Open Area (m2) 1050.11 * Fretn Loss (m) 0.00" 0. 00· 


BR Open Ve l (m/ s) * 0.33 * C & E Loss (m ) 0.00 * 0 .0 0 · 
* coef of 0 * * Shear Total (N/ m2) * 0.38 · 0 . 37 
* Br Sel Me thod *Energy only * Po wer To tal (N / m s ) 0 . 13 0. 12 • 
*******.***********.* .. ***** •• ******************--*****.************.******** .... ** .... ***-*** 


BRIDGE OUTPUT Profile #10/MHW 
******** *******.****.**** .. ***.****************.******* .. ***************************** ....... 
.. E .G. US. (m) • 0.82 Element *Inside BR US *Inside BR DS .. 
• W.S. US. (m) .. 0. 82" E. G. Elev (m) '* 0.82" 0.82" 
* Q Total (m3 /s) .. 78.00 * W.S. El ev (m) * 0.82· 0.82 
.. Q Bridge (m3/s) 78.00 .. Crit W.S. (m) .. -3.00 * -2 . 58 
* 0 We ir (m3/s)· * Max ChI Dpth (m) * 4.89" 4.62 
.. weir St a Lft (m) * • vel Total (m/s) * 0.26· 0.25 
... weir Sta Rgt (m)· * Flow Area (m2) • 299.32 * 308 . 03 * 
• Weir Submerg * • Froude # Chl - 0.05· 0.05· 
• weir Max Depth em) • • Specif Force (m3) * 552.19'" 517.40" 
* Min E1 Weir Flow (m) ... 8.90 * Hydr Depth (m) 2.90" 2.84· 
• Min El Prs fm) .. 7.91· W.P . Total (m) * 121.52 * 126.49 
• Delta EG (m) * 0.00'" Cony. Total (m3/s) * 25001.8 * 25092.0 * 
* Delta WS (m) • 0.00 " TOp Width (m) * 103 . 33 · 108 .62 * 
* BR Open Area (m2) • 1050.11 * Frctn Loss (m) * 0.00· 0.00· 
* BR open ve l (m/ s)· 0.26 C & E Loss (m) 0.00'" 0.00 * 


Coef of Q .. * Shear Tota l (N / m2 ) 0.24 * 0 . 23 
* Br Se1 Me~hod *Energy only * Power Total (N/ m s) * 0.06" 0.06 · 
.*.*** ... *.*.*****.'*** .... ******.*** .. ******-************** ... *** .. **** •• ***._.********** •••• * 


CROSS SECTION 


RI VER: WestRiver 
REACH: West River 


Over a Centul}' of 
Engineering Excellence 


RS: 84 
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INPUT 
Description: Kimberly Avenue - Downstream 
Stat ion El evation Data num: 30 


Sta Elev Sta Elev Sta Elev Sta 


-20.777 3.5 
-.72 


-17 .362 2.5 
- .93 2.332 


19 .935 
40. 69B 
63.118 


86 .95 


- 1.62 
-2 .48 


-3 .8 
-2.05 


Manning ' s n Values 
Sta n Val 


4 . 665 
24.487 
44.845 
68.246 
91. 936 


-1. 8 
- 2.6 


- 3.65 
-1. 5 


num= 
Sta n Val 


-11. 87 
B.OBB 


29.039 
49.755 
73.375 
9 5 .569 


3 
Sta 


.5 
-1.1 


- 1 .98 
-3. 0 5 
-3.5 


-1. 28 


n Val 


-5.582 
1 1. 5 11 
32.794 
54.665 
77.669 
99.202 


www**www**** ** .. **** ****.******** ***w****.******* 
-20.777 .02 35 8.088 .02 35 99.202 .023 5 


Bank Sta: Left 
B.088 


Ri ght 
99 .202 


Lengths: Le ft Channel 
61 6 1 


Right. 
53 


CROSS SECTION OUTPUT Profile #100/10 


'" E.G. Elev (m) 
.. Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 


E.G. Slope (m/m) 
Q Total (m3!s) 


* Top Width (m ) 
.. Ve l Total Im/ s ) 
• Max ChI Dpth 1m) 
.. Co ny. Total (m3 /s) 


Le ng th wtd. (m) 
* Min Ch El (m) 
• Alpha 
.. Frctn Loss (m) 


C & E Loss (m) 


.. 2.27 
0.00 


.. 2.27 
'" -2.2 0 
*0.000006 
'" 136. 00 


119.75 
'" 0.28 


6 .07 
56211. 5 


'" 60.70 
'" -3 .80 


1. 05 
0.00 
0.00 


El ement 
Wt. n -Val . 


* Reach Len. (m) 
Flo w Area (m2) 
Area (m2) 
Flow (m3 / s) 


'" To p Width em) 
Avg . Vel. (m/s) 
Hydr. Dept h (m) 
Conv. (rn3 / s) 
Wetted Per . ( m) 
Shear (N/ m2 1 


'" St r e am Power (N/ m s) 
Cum Volume ( 1 000 m3) 
Cum SA (1000 m2 ) 


• 


• 


Elev 


o 
- 1.27 
- 2 . 1 7 
-3.5 


-3.05 
- 1. 07 


Sta 


o 
1 5 .724 


36.55 
58.891 
8 1 .963 


103.54 7 


Elev 


- .5 
- }. 44 
- 2 .37 
- 3.65 


- 2 .6 
2. 73 


Coef f Contr. 
.3 


Expan. 
.5 


Le ft OB 
0.023 '" 
61. 00 '" 
56.22 '" 
56.22 
10 .67 '" 
2 4 .81 '* 


0 .19 
2.27 * 


44 09.3 
25 . 19 
0.13 
0 .02 '" 
9.49 '* 
3.95 


Channel 
0.024 
6 1. 00 


4 3 0 . 4 1 
4 30.41 
124 . 57 


91 . 11 
0.29 
4.72 


S14 B6.5 
91.32 
0,27 
0.08 


52 .3 4 
11.47 


* Right OB 
0.02 3 


"* 53.00 
'" 6.37 


6.37 
0.76 
3.82 
0.12 


'" 1.67 
'" 31 5 .7 


5.0 7 
0 . 07 
0.01 
5.58 


'" 3.17 


• 


• 


• 


• 
.*."'*******.***w.**"*****"' •• "'***"''''*~ww •• *''''''.****'''**'''* **** ***"'*****w******** •••••• "'*****"'**** 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r greater than 1.4. This may indicate the need f o r additional cross sections. 


CROSS SECTION OUTPUT Profile #25 / MHW 


* E .G. Elev (m) 
'" Vel Head (m) 
.. W.S. Elev (m) 
• Cri t W.S. (m) 


E.G. Slope (m/m) 
'" Q Total (m3/s) 


Top Width (m) 
.. Vel Total (m/s) 
• Max ChI Dpth (m) 
• Cony. Total (m3/s) 


Length wt d . (m) 
" Min Ch El (m) 
"* Alpha 
.. Fretn Loss (m) 
* C & E Loss (m) 


'" 0.B2 
'" 0.01 
'" 0.82 
'" -2.4 1 
wO.000012 


99.40 
.. 114.11 
"* 0. 3 1 
• 4 .62 
'" 29183 .1 


60.86 
.. -3 .80 


1.04 
.. 0.00 
* 0.00 


Elemen t 
'" Wt. n-Va l. 
'" Reach Len. (m) 


Flow Area (m2) 
Area (m2) 


'" Flo w (m3/s) 
.. Top width em) 
'" Avg. Vel. (m/s) 
'" Hydr. Dep th (m) 
'" Conv . (m3 / s) 
• We t ted Per . ( m) 


Sh ear (N/ m2) 


• 


'" Stream Power (N/ m s) '" 
'" Cum Volume (1000 m31 


Cum SA (l000 m2) 
• 
• 


Left OB 
0 .023 
6 1. 0 0 
23.11 
23.11 


4.00 
20.83 


0 .17 
1.11 


11 75 . 5 
20.95 


0 .13 
0.02 
4,16 
3.35 


Channel 
0.024 


'" 61. 00 
298.25 


• 298.25 
• 95.16 
* 91 . 11 


0.32 
3.2 7 


• 27938. 5 
9 1 .32 


.. 0,37 
* 0 . 1 2 
* 35,70 
* 11. 4 7 


• 
• 
• 
• 


• 


• 


Right OB * 
0.024 
53. 00 * 
2.04 
2.04 
0.24 
2.16 • 
0.12 * 
0 .94 • 
69. 1 
2.8 7 
0. 08 
0 . 01 '" 
1.90 '" 
1.90 '" 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 o r greater than 1.4 . Thi s may indicate the need for additiona l cross sections. 


CROSS SECTION OUTPUT Profile #10/ MHW 
"''''*'''''' ......... ''' ''' ''' ••• **''''''''' •• '''''' •• ''''''''' '''''' .*.** •• ''''''. "''''.''' *"*."''''''' .", •• ",,,,,,,,,,w** * .. **"'."''''''' "'."'''' ••••• '''.'''"*'''*'''* 


E .G. Elev (m) 
" Vel Head tm) 
'" W.S. Elev (m ) 
'" Cri t W.S . (m) 
• E.G. Slope (m/ m) 
'" Q Total (m3 /B) 
• Top Width (m) 
• Vel Total (m / s) 
'" Max Chl Dpth (m) 
* ConY, Total (m3 / s) 
• Length wtd. em) 


Min Ch El (m) 
• Alpha 


Over a Century of 
Engineering Excellence 


0.82 
• 0.00 
'* 0.82 
• -2. 58 
·0.000007 
'" 78.00 
'* 114.11 
• 0.24 
'" 4 .62 
'" 29193.6 
'* 6 0 .86 
* -3 .80 
'* 1.04 


.. Element 
w Wt . n - Va l. 
'" Reach Len. (m) 
'" Flo w Area (m2) 
• Area (m2) 
'* Flo w (m3/s) 
'" Top Width (m) 
'" Avg. Vel. (m/s) 
.. Hydr . Depth (m) 
... Conv . (m3 / s ) 
'" We tted Per . (m) 


Shear (N/ m2l 
'" Stream Power (N / m s ) 
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• 
• 


• 
• 
• 
• 
• 


• 
• 


Left: DB 
0.02 3 
6 1. 00 
23 .13 
23.13 


3.14 
20.83 


0.14 
1.11 


1176.5 
20.96 


O. OB 
0.01 


Channel 
'" 0.024 
'" 61. 0 0 
'" 2 98 .3 1 
* 298.3 1 
• 74 .6 7 
• 91. 11 
.. 0.25 
"* 3.27 
'" 279 48 ,0 
'* 91. 32 


0.23 
'" 0.06 


'" Right OB '" 
0.024 • 


" 53.00 '* 
2.04 w 


• 2.04 
* 0.18 * 
'" 2.16 '" 
'" 0.09 '" 


0.94 '" 
" 6 9.1'" 
• 2.87 '" 


0 . 0 5 
0.00 '" 







* Fretn Loss (m) 
* C & E Loss (m) 


* 0.00 * Cum Volume (1000 m3) * 
0.00 * Cum SA (1000 m2) 


4.16 * 
3.35 


35.71 
11.47 * 


1. 90 
1.90 * 


******************************************************************************************* 


Warning; The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION 


RIVER; WestRiver 
REACH; WestRiver 


INPUT 
Description; 
Station Elevation 


Sta Elev 
Data 


Sta 


RS: 23 


num:: 
Elev 


34 
Sta Elev Sta Elev Sta Elev 


******************************************************************************** 
-74.021 
-39.546 
17.814 
48.337 
84.163 


116.116 
150.131 


3 -58.497 
o -17.056 


-1.15 23.952 
-1.62 
-3.05 


55.87 
89.548 


-3.5 122.405 
-1.64 157.29 


2.5 
~. 8 


-1.22 
-1.91 
-3.5 


-3.05 
-1.08 


num:: Manning's n Values 
Sta n Val Sta n Val 


-56.353 
o 


29.932 
63.403 
96.837 


128.695 
176.975 


3 
Sta 


2 
-1.08 
-1.32 


-54.01 
5.837 


35.912 
-2.2 71.09 


-3.65 104.126 
-2.6135.834 


o 227.519 


n Val 


1.5 -51.396 
-1.08 11.674 
-1. 42 42.125 
-2.4 78.778 
-3.8110.121 
-2.4142.972 
2.73 


1 
-1.08 
-1.52 
-2.6 


-3.65 
-2.2 


************************************************ 
-74.021 .016 


Bank Sta: Left 
o 


Right 
157.29 


o .016 157.29 .016 


Lengths: Left Channel 
25 23 


Right 
21 


Coeff Contr. 
.1 


Expan. 
.3 


CROSS SECTION OUTPUT Profile #100/10 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max chI Dpth (m) 
* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 2.27 
* 0.00 
* 2.27 
* -2.41 
*0.000001 


136.00 
* 276.51 
* 0.14 


6.07 
*148056.3 
* 23.05 


-3.80 
1. 08 
0.00 
0.00 


* Element * Left OB * Channel 
* Wt. n-Val. * 0.016 * 0.016 
* Reach Len. (m) * 25.00 * 23.00 
* Flow Area (m2) * 139.81 * 710.05 
* Area (m2) * 139.81 710.05 * 
* Flow (m3/s) * 15.43 111.28 * 
* TOp Width (m) 57.51 * 157.29 
* Avg. Vel. (m/s) * 0.11 * 0.16 
* Hydr. Depth (m) * 2.43 * 4.51 * 
* Conv. (m3/s) * 16796.8 *121142.0 
* Wetted Per. (m) 57.70 157.44 * 


Shear (N/m2) 0.02 0.04 * 
* Stream Power (N/m s) * 0.00 0.01 * 


Cum Volume (1000 m3) * 3.51 17.55 * 
* Cum SA (1000 m2) * 1.44 * 3.89 


Right OB 
0.016 * 
21.00 


103.01 
103.01 * 


9.29 * 
61. 71 * 


0.09 * 
1.67 * 


10117.6 
61.80 


0.01 * 
0.00 * 
2.68 * 
1.44 * 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 


Vel Head (m) 
* W.S. Elev (m) 
'" erit W.S. (m) 
* E.G. Slope (m/m) 
.. Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 


C & E Loss (m) 


0.82 
* 0.00 
* 0.82 
* -2.63 
*0.000002 


99.40 
* 241.41 
* 0.17 
* 4.62 
'" 70594.0 
* 23.05 
* -3.80 
* 1.08 
* 0.00 
* 0.00 


.. Element 
* Wt. n-Val. 
* Reach Len. (m) * 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (m3/s) * 
* Top Width (m) * 
* AV9. Vel. (m/s) * 
* Hydr. Depth (m) * 
'" Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (1000 m2) * 


Channel Left 08 * 
0.016 
25.00 
61.42 
61.42 


0.016 
* 23.00 
* 481.93 
* 481.93 
* 89.41 
* 157.29 
* 0.19 


6.80 
49.26 


0.11 
1.25 


4827.0 
49.31 


0.02 
0.00 
1. 58 
1.21 


* 3.06 
* 63501.9 
* 157.44 
* 0.06 
* 0.01 
* 11. 91 
* 3.89 


* Right OB 
* 0.016 * 
* 21.00 * 
* 32.98 * 
* 32.98 * 


3.19 * 
* 34.86 * 
* 0.10 * 
* 0.95 * 
* 2265.1 * 
* 34.91 * 
* 0.02 
* 0.00 * 
* 0.97 * 


0.92 * 
*******************************************"'*********************************************** 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
'" W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 


Over a Century of 
Engineering Excellence 


* 0.82 
* 0.00 
* 0.82 
* -2.77 
*0.000001 
* 78.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 


116 


* 
* 
* 
* 
* 
* 


Left OB * 
0.016 * 
25.00 * 
61.43 
61.43 * 
5.33 * 


Channel 
0.016 
23.00 


481.95 
481.95 


70.16 


* Right OB * 
* 0.016 * 
* 21.00 * 


32.99 * 
* 32.99 
* 2.50 * 







* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
'" Length Wtd. (m) 


Min Ch El (m) 


* Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


* 241.41 
* 0.14 
* 4.62 


70598.6 
* 23.05 
* -3.80 
* 1.08 
* 0.00 
* 0.00 


* TOp width (m) 
* Avg. vel. (m/s) '" 
* Hydr. Depth (m) 
* Conv. (m3/s) * 


Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
'" Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


49.26 
0.09 
1.25 


4827.6 
49.31 


0.01 
0.00 
1. 58 
1. 21 


* 157.29 
* 0.15 
* 3.06 
* 63505.6 


157.44 
* 0.04 
* 0.01 


11.91 
'" 3.89 


• 
• 
• 
• 


34.86 
0.08 
0.95 


2265.4 
34.91 
0.01 
0.00 
0.97 
0.92 


• 
• 


***********************"'****~*****************************~****~**"'************"'w********** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 


RS: 0 


Station Elevation Data num= 
Sta Elev Sta Elev 


30 
Sta Elev Sta Elev Sta Elev 


**********************************"'***"'***************************************** 
-61.052 


13.83 
47.91 


87.607 
124.205 
162.815 


2.73 -41.439 
-.99 20.355 


-1.57 55.526 
-2.6 94.746 


-3.65 130.688 
-2.2 171.93 


o 
-1.1 


-1.69 


-21.77 
26.S79 
63.88 


-3.05 101.883 
-3.5138.157 


-1.64 181.046 


Manning's n Values 
Sta n val 


num= 
Sta n Val 


3 
Sta 


- . 8 
-1.2 


-1.94 
-3.5 


-3.05 
-1.08 


n Val 
*****************"'*"'*******"'*******************'" 


-61.052 .016 


Bank Sta: Left Right 
o 181.046 


o .016 181.046 .016 


Lengths: Left Channel 
o 0 


CROSS SECTION OUTPUT Profile #100/10 


o 
33.587 
72.232 


109.S03 
145.625 
220.876 


Right 
o 


-1.08 
-1. 33 
-2.2 


- 3.65 
-2.6 


o 


6.915 
40.294 


79.92 
117.722 


154.22 
263.4 79 


Coeff Contr. 
.1 


-1.04 
-1.45 
-2.4 
-3.8 
-2.4 
2.73 


Expan. 
.3 


*******************************"'*******"'*********"''''******************"'******"'*********"'**** 
* E.G. Elev (m) 
* Vel Head (m) 


W.S. Elev (m) 
'" crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 2.27 
0.00 


* 2.27 
* -2.49 
*0.000001 
* 136.00 


314.05 
'" 0 .12 
* 6.07 
*172863.0 
• 
* -3.80 
'" 1.07 
• 
• 


* Element 
* Wt. n-Val. 
* Reach Len. 1m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 


• 
• 


Left OB * 
0.016 * 


• 
140.92 
140.92 


13 .43 
57.75 


0.10 
2.44 


• 
• 
* 
* 
* 
* 


Channel 
0.016 


816 .14 
816.14 
109.46 
lSl.05 


0.13 
4.51 


* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


* 17069.7 
57.92 


*139135.4 
* 181.17 


* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (l000 m2) 


0.01 
0.00 


• 
* 


0.03 
0.00 


* Right OB 
* 0.016 


* 152.14 
* 152.14 
* 13.11 
* 75.26 
* 0.09 


2.02 
16657.9 


* 75.34 
* 0.01 
* 0.00 
• 
• 


• 
* • 
• 
* 


* 
• 
* 


********************"'*****************************************************************"'**** 


CROSS SECTION OUTPUT Profile #25/MHW 
********************************"'****************"'*****"'****************"'****"''''************ 
* E.G. Elev (m) 
'" Vel Head (m) 
'" N.S. Elev (m) 
* Cdt N.S. (m) 
'" E.G. Slope (m/m) 
'" Q Total (m3/s) 
'" Top Width (m) 
'" Vel Total (m/s) 
'" Max chI Dpth (m) 
'" Cony. Total (m3/s) 
'" Length wtd. (m) 
* Min Ch El (m) 
'" Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.82 
0.00 


* 0.82 
* -2.69 
*o.OaOOOl 
* 99.40 
* 281. 00 
* 0.15 
* 4.62 
'" 82475.1 
• 
* -3.80 
'" 1.08 


* 
* 


* Element * 
'" Wt. n-Val. * 
'" Reach Len. (m) * 
'" Flow Area (m2) * 
'" Area (m2) * 
'" Flow (m3/s) '" 
'" Top Width (m) '" 
* Avg. Vel. (m/s) '" 
'" Hydr. Depth (m) '" 
'" Conv. (m3/s) '" 
* Wetted Per. (m) '" 
* shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) '" 


Left OB * 
0.016 * 


* 


Channel '" Right OB '" 
0.016 * 0.016 * 


64.72 
64.72 
6.37 


47.33 
0.10 
1.37 


5284.4 
47.40 


0.02 
0.00 


* 553.58 
'" 553.58 
* 87.81 
'" 181. 05 
'" 0.16 
'" 3.06 
'" 72855.9 
'" 181.17 
* 0.04 
* 0.01 


* 
* 


* • 
* 
* 
* 
* 
* 
* 
* 
* 
* 
• 
• 


59.41 
59.41 
5.22 


52.62 
0.09 
1.13 


4334.8 
52.67 


0.02 
0.00 


* 
* 
* 
• 
* 


* 
* 
* 


******************"'*"'***"'*"'''''''*******''''''*''''''*'''*'''**''''''***'''***"'*"'***"'********"'****"'*"'***"'***"'***'" 


CROSS SECTION OUTPUT Profile #10/MHW 
*********"'********"''''''''''*''''''**''''''***''''''***'''***''''''*''''''**''''''****"'''''''**'''*'''****''''''***''''''''''''*****''''''***'''*'''*** 
'" E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
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* 
* 
* 


0.82 
0.00 
0.S2 


'" Element 
* Wt. n-Val. 
'" Reach Len. 1m) 


117 


• 
• 


Left OB '" 
0.016 '" 


Channel '" 
0.016 * 


* 


Right OB * 
0.016 '" 


* 







, erit w.s. (m) , -2.82 Flow Area (m2) , 64.72 553.58 59.41 , 
E.G. Slope (m/m) '0 .000001 Area (m2 ) , 64.72 , 553.58 , 59. 41 
Q Total (m3 /S) • 78.00 , Flow (m3!s) 5.00 , 68.90 4 . 10 , 


, Top Width 1m) 2 81.00 , Top Widt h 1m) 4 7 .3 3 , 181.05 5 2 .62 
• Vel Total (m/s) 0.12 , Avg. Vel. Im!s) 0.08 , 0.12 , 0.07 


Max ChI Opth (m) 4.62 , Hydr. Depth 1m) • 1. 37 • 3.06 1.13 , 
Cony. Total (m3 / s) 82475.1 , Cony. (m3/s) 5284.4 , 72855. 9 4334.8 
Length Wtd. (m ) Wetted Per. (m) 47.40 181.17 52.67 , Min Ch E1 (m) - 3. BO Shear (N/ m2) , 0.01 0.03 0 . 01 
Alpha 1 . OB S tream Power (N/ m 5) , 0.00 0. 00 0. 00 , Fretn Loss 1m) , Cum Volume (1000 m3 1 , , 


, C & E Loss (m) , Cum SA (1000 m21 , , 
.********************************************~******* *_ ._* * • • __ .*--_ ... *._. ---_ ... __ ._ •••• -
.**-- -* --*-----_. __ .,._------*----_ .. _---*- ----- -* .. --" .. ".,"'*" *""" " '" 
SUMMARY OF MANNING'S N VALUES 


River:WestRiver 
•••• **** ••••••• ***** ••• * ••• *.*.* ••••••••••••• • • • ••••••••••••••••• , Reach River Sta. , nl n2 , n3 • 
*WestRiver B69 .065* . 0235· .065 * 
*WestRiver BOB , .065* .0235* .065 * 
·WestRiver 704 .065* .02 35· .065· 
·WestRiver 556 , .065 * .0235* .065· 
*WestRive r 392 , .07 * .0235· .065 · 
·westRiver 368. 5 ·Bridge • • 
·WestRiver 344 . 07* .02 3 5· .065· 
·WestRiver 299 .07· .0 2 35 · .065· 
*WestRiver 272 .07· .0235" .065· 
·Wes tRiver 145 , .07* .0235· .065 " 
·WestRiver 1 08 , .0235· .0235· .0235· 
·Wes tRiver , 95.5 *Bridge 
·WestRiver , B4 .0235· .0235 " .0235· 
·WestRiver , 23 .016· .016· .016* 
·WestRiver 0 , .016· .016· .016* 
••••• * •• * ••••• * ••••• * •••••• • **.* ••• ** ••• *** •••• •••• ** * .**i •• * ••• * 


****. * *******.***** ••• ************ . *.*** •• ************** * ***.** *** *.***** •••••• * 


SUMMARY OF REACH LENGTHS 


River: Wes tRiver 
* •• * •••••••••••••••••••• **.* ••• ""."."."" •• • •••••• ,,*** ••••• ,,** *" •• , Rea c h , River Sta. Le ft , Channe l , Right 
•• ** ••• * •••••••• *"**."*.**** •• *" •••• ,,,, •• * ••••••••••••• * ••••••• * •• 
*WestRiver , B69 92' 61' 3B' 
·WestRiver BOB , 67 ' 104· 100 · 
·WestRiver 704 , 101* 148· 166 · 
"WestRi ver 556 220 · 164* 157· 
·WestRiver , 392 , 4B' 4B' 4B' 
·westRiver 36B .5 ·Bridge , , • 
·WestRiver , 344 , 45' 4 5 ' 45' 
·westRiver 299 35' 27' 27' 
"WestRiver , 272 B5 ' 127· 142-
·WestRiver , 145 8' 37' 97' 
"WestRiv er 108 , 24' 24 ' 22' 
·WestRiver , 95.5 ·Bridge , • , 
"We stRiver B4 61' 61' 53' 
·WestRiver 23 25' 23' 21' 
"WestRiver 0 • O' O' 0 ' 
•••••• * • •••• • •• " •••••• * ••• * ••••••• * •• " •••••••• •••••••••••• * •••••• 


SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: WestRiver 


••••••• • • ****" •• * ••••••••• ********* ••••••••• **** •• ***"" 
*' Reach • River Sta. *' Contr. • Expan. • 
" •••••• *' *.* ••••••• *** ••• " •• •••••• " ••• " •• " ••• " ••••••••• " 
"WestRiver • B69 • .3' .5' 
*WestRi v e r BOB , .3' .5' 
*WestRiver 704 , .1' .3' 
·WestRiver • 556 , .1' .3' 
·WestRiver • 392 , .3' .5' 
·WestRiver , 368.5 "Bridge , • 
·westRiver , 34 . .3' .5' 
·WestRiver 299 . 1" .3' 
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*WestRiver • 272 • .1' .3' 
*WestRiver 145 .3' .5' 
*WestRiver • 108 • .3* .5* 
"'West River 95.5 *Bridge * 
"'West River * 84 * .3* .5' 
*WestRiver 23 .1' .3* 
"'WestRiver • 0 * .1* . 3' 
*****************************"'''''''***'''****'''************** 


*"'*********"''''**'''**************************************************************** 


ERRORS WARNINGS AND NOTES 
Errors Warnings and Notes for Plan Proposed 


River: WestRiver Reach: WestRiver RS: 299 Profile: 100/10 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 299 Profile: 25/MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 299 Profile: 10/MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 272 Profile: 100/10 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: WestRiver Reach: WestRiver RS: 272 Profile: 25/MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: West River Reach: WestRiver RS: 272 Profile: 10/MHW 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: West River Reach: WestRiver RS: 84 Profile: 100/10 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: West River Reach: WestRiver RS: 84 Profile: 25/MHW 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 


River: West River Reach: WestRiver RS: 84 Profile: 10/MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 
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APPENDIX E: CONSTRUCTION CONDITIONS HEC-RAS 
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x X 
X X 
X X 


HEC - RAS version 3. 1.1 May 200 3 
U.S. Army Corp of Engineers 


Hydrologic Engineering Center 
609 Second Street , Suite D 


Davis, California 95616·4687 
(916) 756-11 04 


xxxxxx xxxx xxxx XX 
X X X X X X 
X X X X X 


X 
X 


xxxxxxx XXXX X XXX xxxx xxxxxx 
X X X X X X X 
X X X X X X X X 
X X xxxxxx XXXX X X X 


PROJECT DATA 
Project Tit l e: 1 -95 over West Rive r Floodplain Study 
Project File 195WestRiver.prj 
Run Date and Time: 9/1 1/ 2003 11:26:23 AM 


Project in S1 units 


Project Description: 


X 
X 
X 


xxxx 
X 
X 


XXXX 
X 
X 


XXXXX 


HEC -RAS mode l of 1 -95 Bridge over West Ri ver, be t ween New Haven and Wes t Haven, 
Connect icut. Thi s model has been developed under the direction of ConnDOT for 
floodplain certification purposes only, and is not i ntended to be used for 
design or scour pur poses. The portion o f West Rive r included in this model is 
tidally influenced. 


Geometry for bridges was taken from copi es o f the bridge 
plans. Geometry f o r construction conditions was taken from the worst - case 
construction condit i ons as shown on the final bridge design plans. 


PLAN DATA 


Plan Titl e: 195 ove r West Rive r - Constructi on 
Plan File g:\projeces\scourpro\GLASTON\ West_River\ l-DFloodplainStudy\ HEC-RAS\ I95WestRiver .pOl 


Geometry Title; Cons tructionCondi tions 
Geometry File: g: \ proj ects\scourpro\GLASTON\Wes t River\ 1-DFloodplainS tudy \ HEC-


RAS \ I 95WestRive r.g04 -


Flow Title : West River Flow Conditions 
Flow File : g: \ proj ects\sCQurpr o\GLASTON\ West River \ l -DFloodplainStudy\ HEC-


RAS \ I 95WestRive r.fOl -


Plan Summary Information: 
Number of: Cross Sections E 


Culverts 
Bridges 


Computational Information 


1 3 
o 
2 


Muli tple Openings 
1nline Structures 
Lateral Structures z 


Water surface calculation tolerance 
Crit ical depth calculaton tolerance 
Maximum number o f interations 
Maximum difference t o lerance 


0.003 
0.003 
20 
0.1 
0.001 Flow tole rance factor 


Computation Options 
Cri tical depth computed at all 
Conveyance Calculation Method: 
Friction Sl ope Method: 
computati onal Flow Regime: 


FLOW DATA 


cross sections 
Between every coordinate 
Average Conveyance 
Subcritical Flow 


Flow Title: West River Flow Condit ions 


o 
o 
o 


point (HEC2 Style) 


Flow File : g:\projects\s courpro\GLASTON\West_River\ l-DFloodplainStudy\HEC-RAS\ I95WestRiver.fOl 
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Flow Data (m3!s) 


* River 
* Wes tRiver 


Reach 
WestRi v e r 


RS 
86 9 • 


1 00/ 10 
136 


25/MHW 
99.4 


10/MHW * 
79 • 


~***** ** **********.******* * ************.**** *** ***************** ** *******~.****************** 


Boundary Cond i t ions 
** •• ***** **********.*****.************ ***** ******************* ************** ** .************* •• *** 


****.** 
* River Reaeh Profile • Upstre am 


Downst r eam 


******* 
WestRiver WestRiver 100 / 10 Known WS 


2.27 
WestRiver WestRive r 25/MHW • Known WS 


0.82 
WestRiver WestRiver 10!MHW • Kn own WS 


0.82 
**********************************************.******* •• ****** •• ****** •••• ** ••• *******.** •••••••• 


*.***** 


GEOMETRY DATA 


Geometry Title: Const ruet ionConditions 
Geometry File: g:\projects\seourpro\GLASTON\West River\l-DFloodplainStudy\HEC-


RAS \ I9 5WestRiver.g04 -


CROSS SECTION 


RIVER: West Ri ver 
REACH: WestRiver 


INPUT 


RS: 869 


Descrip tion: Downstream of Railroad 
Station El evation Data num~ 


Sta Elev Sta Elev 


Bridge 
19 
Sta Elev Sta Elev Sta Elev 


************.*.*** •• ***** ** ***********.*********************************.******* 
0 2.73 13 . 181 2.67 26.361 2.6 38. 808 2.14 51. 254 1. 68 


56.855 -.78 6 2.455 -3. 24 70.1 74 -4.63 77. 891 -6.02 82.747 - 5.51 
87.604 -s 92.258 -3.7 96. 912 -2.41 101 .475 -1.67 106.039 - .94 
110.68 - .78 115 .32 -.63 136 . 271 . 1 8 138 .805 2.73 


Manning's n Values num:: 3 
Sta n Val Sta n val Sta n Val 


•• ****************************************.** . ** 
0 .065 56.855 .0235 106.039 .0 65 


Bank Sta: Lef t Right Lengths: Left channel Right Coeff Contr . Expan. 
56.855 106.039 92 61 38 .3 .5 


CROSS SECTION OUTPUT Profile UOO / 10 
****** ******.**.*** •• *** ••• **** •••• * •••••• **.*****.* •• ** •••• *******.** ••• *.****.***-* •••••• 
• E.G. Elev ( m) • 2.30 · Element. Left. 08 Channel Right. 08 


Vel Head (m) • 0.01 · Wt. n-Val . • 0.065 • 0.024 0.065 • 
• W.S. Elev (m) • 2.30 • Reach Len. (m) • 92.00 • 61. 00 • 38 . 00 • 
• Crit W.S. (m) • -3 . 63 • Flow Area (m2) • 15.45 • 298.85 83.58 • 
• E.G. Slope (m/m) *0.000009 • Area (m2) 15. 4 5 • 298.85 • 83 .58 • 
• Q Total (m3!s) • 136.00 • Flow (m3 /s) • 0. 81 • 127 .64 • 7 .55 • 
• Top Width (m) • 1 03.76 • TOp Width (m) • 22.24 • 49.18 32.33 • 
• Vel Total (m/.) • 0.34 • Avg. Vel. (m/s) • 0.05 • 0.43 • 0.09 • 
• Max Chi Dpth (m) • 8.32 • Hydr. Depth (m) • 0 . 69 • 6.08 • 2.58 • 
• Cony. Total (m3 /s ) • 44346.7 · Cony. (m3!s) 265.4 • 41620.2 2461. 2 
• Length wtd. (m ) • 60.10 Wetted Per. (m) • 22.77 • 50.47 33 . 23 
• Min Ch El (m) • -6 .02 • Shear (N/m2) • 0.06 • 0 . 55 • 0.23 • 
• Alpha • 1.47 • Stream Power (N/m s) • 0.00 • 0.23 0.02 • 
• Fretn Loss (m) 0.00 • Cum Volume (lOOO m3) • 123.44 • 331.64 • 98.55 • 
• C • E Loss (m) • 0.00 • Cum SA (1000 m2) • 83.74 • 76.39 • 53 . 95 • 
*************.*.~*.****************.*********************.***** * *********.** * ** ••• *******.* 


CROSS SECTION OUTPUT Profil e #25/MHW 
****************.************************************************************************** 
• E.G. Elev (m) • 0.88 • Element • Left 08 • Channel • Right 08 • 


Vel Head (m) • 0.01 · Wt . n-Val. • 0.065 • 0 . 024 0 .065 
• W.S. Elev (m ) • 0.87 • Reach Len. (m) • 92.00 • 61.00 38 .00 • 


crit W.S. (m) • -3.94 Flow Area (m2l • 3.11 • 228 .90 38.60 • 
• E .G. Slope (m/ m) *0. 000013 • Area (m2 ) • 3.11 • 228.90 38.60 • 
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Q Total (m3/s) 
• TOp Wi d th (m) 


Ve l Total (m/s) 
Max ChI Dpth (m) 
Con Y. Total (m3/s) 
Length wtd. (m) 
Min Ch £1 (m) 
Alpha 


• Fretn Loss (m) 
.. C & E Loss (m) 


99.40 
• B3. B7 


0.37 
6 . B9 


.. 27434.7 
60 .44 
-6.02 
1.29 
0.00 


.. o. 00 


Flow (m3/s) 
• TOp width (m) 
... Avg. vel. (m/s) 


Hydr . Depth (m) 
... Conv. (m3 /s) 


Wetted Pe r . (m) 
Shear (N/ m2) 


... Stream Po we r (N/ m 51 
* Cum Vo lume ( l OaD m3) 
* Cum SA (1000 m2) 


• 
• 
• 
• 


• 
• 


CROSS SECTION OUTPUT Profile #10 / MHW 


E.G. Ele v (m) 
Vel Head (m) 


... W.S. El e v (m) 
* eri t W.S. (m) 
* E . G. Slope (m/m) 


Q Total (m3/5) 
To p Width (m) 
Vel Total (m/s) 
Max ChI Dpth (m) 


* Cony . Total (m3/s) 
* Length Wtd. (m) 


Min Ch £1 (m) 
Alpha 
Fre tn Loss (m) 


* C & E Loss (m) 


CROSS SEITION 


RIVER: West River 
REACH: We stRiver 


INPUT 
Description: 


* 0.86 
* 0.01 


0.85 
-4. 15 


*0.00000 8 
.. 78.00 


83.80 
* 0.29 


6.8 7 
* 27222.0 
• 60.45 
* -6 . 02 
* 1.28 


0.00 
0.00 


RS; 808 


Stat i on Ele va tion 
Sta Ele v 


Data 
Sta 


num", 
Elev 


o 
52.142 
B9.172 


133.677 
1 6 1 . 75 


190.48 1 


2.73 
1. 73 


-1. 09 
- 3.22 
-1 .68 


.87 


9.996 
61.178 


1 00. 439 
1 39.932 
1 67.205 
1 96.832 


2.39 
1. 68 


- 1. 38 
-3 


- 1.51 
- .68 


num-Manning ' s n Values 
Sta n Va l Sta n Va l 


* Ele me nt • 
* Wt. n -Val . 


Reach Len . em) * 
* Flo w Area (m2) * 
* Area (m2) 
* Flow (m3/s) * 
.. TOp Width (m) 


Avg. Vel. (m/s) 
.. Hydr. Depth (m) 
• Conv. (m3 / s) 


Wetted Per . (m) • 
* Shear (N/ m2) * 
* Stream Powe r (N/ m s) * 


Cum Volume (1000 m3) • 
* Cum SA (1 000 m21 


30 
Sta 


1 9.991 
66.646 


111.707 
145 .387 
172.66 


206. 161 


3 
Sta 


Elev 


2 .06 
.36 


-1 .6 7 
- 2.92 
-1 .34 
-.22 


n Va l 


Sta 


31. 549 
72.114 


119.565 
150.842 
178 .395 


21 5.49 


o .065 72. 114 .0235 184.12 9 .065 


Bank Sta: Lett Right 
72. 114 184.129 


Lengths: Left Chann e l 
67 1 0 4 


Right 
100 


CROSS SECTI ON OUTPUT Profile #100 /10 


• E . G . Elev ( m) 
• Vel Head (m) 
* W. S. Elev (m) 
• Crit w.S . (m) 
• E.G . Slope (m/m) 
* Q To t a l (m3/s) 
• TOp Wi dth (m) 
• Ve l Total (m/s) 
* Max ChI Dpth (m) 
• ConY . Total (m3/s) 


Leng th Wtd. (m) 
• Min Ch EI (m ) 
• Alpha 
• Fretn Loss (m) 
* C & E Loss (m) 


* 2.30 
* 0.00 
• 2.30 
* -1.85 
*0.000006 
* 136.00 
• 204.34 
* 0.23 
• 5.74 
* 55964 .6 
* 1 00.66 


- 3. 44 
• 1. 35 
* 0.00 


0.00 


* El ement 
• Wt. n-Va l . 
• Reach Len . (m) 
• Flow Area {m2l 


Area (m2) 
• Flow (m3/s) 
• Top Width (m) 
• Avg. Vel. (m/s) 
* Hydr. Depth (m) 
• Conv. (m3/s) 
• Wetted Per . (m) 
* Shear (N/ m2 ) 


• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


• Stream Power (N/ m s) * 
Cum volume (1000 m3) * 


• CUm SA (1000 m2l • 


0. 14 
3.76 
0.05 
0.B3 
39.7 
4. 11 
0. 10 
0.00 


34.S3 
4.4.79 


... 96.69 
• 4 9.18 


0. 4 2 
.; .65 


26686.2 
50. 4 7 


.. 0.58 


.. 0.25 


.. 221.82 
• 76.1B 


• 
• 
• 
• 
• 


Channel 
0.0 24 
61.00 


227.90 
227.90 


75.91 
49.18 


0. 33 


Left OB * 
0.065 
92.00 
3.03 
3.03 
0. 11 
3.72 
0.04 
0.82 
38.4 
4. 06 
0.06 
0 . 00 


34. 20 


* 4. 63 
• 26493.1 
• 50.4 7 
• 0.36 


0.12 
22 1 .06 


76.18 44 . 54 .. 


• 


• 


• 


• 


2.57 
30.92 


0. 07 
1. 25 


708.8 
3 1.23 


0. 16 
0.01 


37.38 
31. 25 


• 


• 
• 


• Right 08 • 
0.065 * 
38.00 


• 37.97 
37.97 


• 1 .98 
30.90 


0 . 05 
1. 23 


690.5 
31 .20 


• 0 . 10 
0.01 


37.21 
31.0 9 * 


Elev Sta Elev 


1. 92 
-.97 


43.1 07 
80.643 


127.42 3 
156.297 
184.129 
217.495 


1. 78 
-1.03 


-2.56 -3.44 
-2.84 -2.26 
-1. 2 - 1 .0S 


.25 2 . 73 


Co eff Contr. 
.3 


Expan . 
.5 


Left OB * 
0.065 * 
67.00 * 
41.03 • 
41. 03 • 


Channel 
0.024 


104.00 
473.18 
473.18 
127.72 
112. 02 


0 .27 


1.73 * 
59.31 


0.04 • 
0 .69 


713.0 
59.63 


0 . 04 


* 4 .22 
* 52558.6 
* 112 .20 


0.00 
120. 85 


79.98 


* 0.24 
* 0.07 


• 
308.09 
71.48 


Right OB ... 
• 0 .065 
• 100.00 
• 88.81 • 
• 88.81 
• 6.54 * 
• 33.02 
• 0.07 
• 2.69· 
• 2692.9 * 
* 34.02 


o . 1 S 
0.01 


* 95.27 
• 5 2 .71 


.***** •• _ ••• _*1o*****1o*.**.1o***********.**.** •••••• 101o.* •• 1o** •• • *_ •• _* •••• ******* * •• ** •• 1o_ • • * 


CROSS SECTION OUTPUT Profile #25/MHW 
•••• *** ••• * •• *** ••••••• * •• * •••• *** •• *.** ••• ***** •••• *** •• 1o**.*.***.*.*** •• * •••• *.*1o.** •• •• * 
.. E .G. El ev (m) 
* Vel Head (m) 
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* Element 
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• 
• 


Left OB * 
0.065 • 


Channel 
0.024 


* Right OB 
0.065 • 







... W.S. Elev (m) 
Crit W.S. (m) 


... E.G. Sl ope (m/ m) 
* Q Total Im3 /s ) 


Top Width (m ) 
Vel Total (m/s) 
Max ChI Dpth (m) 


... Cony. Total (m3/s) 


... Length Wtd. (m) 


.. Min ch El (m) 


... Alpha 


... Frctn Loss (m) 
C & E Loss (m) 


0.87 
-2 .06 


*0.000 01 3 
11- 99.40 


151. 48 
0.27 
4. 3 1 


... 27449.4 


... 102.46 
-3.44 


... 1.21 


... 0.00 
... 0.00 


.. Reach Len. (m) 
Flow Area (m2) 
Area (m2) 
Flow (m3/s) 
TOp Width (m) 
Avg. v el. (m/s) 
Hydr. Depth (m) 
Conv. (m3 /s) 
We tted Pe r. (m) 


* 
* 


... Shear (N/m2l ... 
Stream Power IN/m 5) ... 


... Cum Vo lume (1 000 m3) ... 


... Cum SA (1000 m2l 


CROSS SECTION OUTPUT Profile #10/MHW 


... E.G. Elev (m) 
Vel Head (m) 


... W.S. Elev (m) 


... erit w. S. (m) 


... E .G. Slope (m/m) 


... Q Total (m3 / s) 


... Top Width (m) 
Vel Total {m/s } 


... Max ChI Dpt h {m} 


... 0.86 
0.00 


... 0.85 


... -2.20 
*0.000008 


... Cony. Tota l (m3 / s) 


78.00 
151. 38 


0.22 
4.29 


... 27099 . 3 
102. 4 9 


-3.44 
Length Wtd. (m) 


... Min Ch El 1m) 


... Alpha 


... Frctn Loss (m) 


... C & E Loss (m) 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 


... 1. 2 1 


... 0.00 


Data 
Sta 


0 .0 0 


RS: 704 


num", 
Elev 


Element ... 
... Wt . n - Val. ... 


Reach Len . (m) ... 
Flow Area (m2) * 
Area 1m2) ... 


... plow (m3 /s) ... 


... Top Width (m ) 


... Avg. ve l . (m/s) 


... Hydr. Depth (m) 


... ConY. (m3 /s) 


.. Wetted Per . (m) 
... Shear (N/ m2 ) ... 
... Stream Power (N/m s) ... 
.. CUm Volume (1000 m3) 
... Cum SA (10 00 m2) 


3B 
Sta Elev Sta 


o 
53.348 
91. 2 1 5 


1 5 1 . 813 
196 .062 
220 .793 
2 44 .645 
302.852 


2.73 
1. 73 


.55 


.0' 


.B5 


12.552 
60.541 


104.3 


2.4 25.105 
1.68 73.723 
-.28117.385 


2.07 
.03 


- .02 
o 


- 1.66 


35.629 
78.623 


129.346 
184.174 
2 11 .337 


·2.91 
-2.29 


1 62.32 
201. 393 
225.634 
254.561 


o 173.247 
·1. 26 206.724 
-2.92 230.727 
-1. 6 4 264.4 75 


-2.79 
-1 


235.82 
274.021 


1. 5 322.136 2. 16 324.379 2.73 


Manning ' s n Va l ues 
St a n Val 


num"" 
Sta n Val 


3 
Sta n Va l 


o .065 184.174 .0235 274.021 .065 


Bank Sta: Left Right 
184 . 174 274.02 1 


Lengths: Left Channel 
101 14B 


CROSS SECTION OUTPUT Profile #100/10 


... E.G. Elev (m) 


... Vel Head (m) 


... w.S. Elev (m) 


.. Crit W.S. (m) 
... E.G. Slope (m/m) 
... 0 Total (mJ/s) 
.. Top Width (m ) 


... 2.30 


.. 0.00 


... 2.30 


... -1.53 
"0.000008 
... 136.00 
.. 306.16 


... Element 


.. Wt . n-val . 


.. Reach Len. (m) 


... Flow Area (m2 ) 


... Area (m2) 


.. Flow (m3/s) 
... To p Width (m) 


Right 
166 


.. Ve l Total (m/s) 
... Max ChI Dpth (m) 


.. Avg. vel. (m/s) 


... Hydr . Depth (m) 
,. Conv . To t a l (m3 /s) 
... Length Wtd. ( m) 


Conv. (m3/s) 
,. Wetted Per . (m) 


* 
* 


* 
* 


• 
• 


... Mi n Ch El (m) 
,. Alpha 
... Frctn Loss (m) 
... C & E Loss (m) 


0.19 
... 5.22 
... 4743 9.6 
.. 140 .66 
.. -2 .92 


2.13 
... 0.00 


0.00 


... Shear (N/m2) ... 
... Stream Power (N/m s) .. 
... Cum Vo l ume {I OOO mJl ... 
.. Cum SA (1000 m2) 
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67.00 
6.99 
6.99 
0 . 41 
7.60 
0.06 
0.92 


1 11.9 
7.82 
0.12 
0. 01 


34.36 
44.26 


1 04.00 
... 313.77 


313.77 
95.97 


112.02 
0.31 
2.80 


26503.0 
1 12.20 


0.36 
... 0.11 
... 205.27 
... 71. 26 


Channel 


* 


1 0 0 .00 
42.65 
42.65 


3.02 
3 1 .87 
0.07 
1 .34 


B34.5 
32 .19 


0. 17 
0.01 


35.8 4 
30.06 


Right OB 
0.065 


100 .00 


Left OB 
0.065 
67.00 


6.B4 
6.84 ... 
0.3 1 ... 
7.51 
0.05 
0.91 ... 


0.024 
104.00 
311.45 
311.45 


... 41. 99 
41. 99 


75.34 
112.02 


0.24 
2.78 


261 76.6 
11 2.2 0 


0.23 
0.05 


204.6 1 


.. 2.34 


1 0 8.4 
7.73 .. 
0 .07 
0.00 


33.75 .. 
44. 03 ... 


Elev Sta 


1. 92 
.33 
.03 


46.155 
84.919 


14 1. 306 
a 1 90. 117 


-2.29 215 . 952 
- 2.66 240.233 
-.08 283.566 


Caeff Contr. 
.1 


31. 85 
... 0 .06 
,. 1 .32 
... 814 .3 
... 32.17 


71.26 


Elev 


1. 78 
- .11 


.OB 
-.43 


· 2.91 
-2.47 


.B3 


Expan. 
.3 


0. 11 
0.01 


35.69 
29.90 


• 


* 


* 


Left OB .. 
0.065 ... 


101.00 
295.88 ... 
295.88 ... 


Channel 
0.024 


148.00 
362.04 
362.04 
111.64 


... Right OB .., 


... 0.065 


89.85 
0 .31 


21.84 ,. 
167.66 ... 


0.07 ... 
1. 76 4. 03 


,. 38940.9 
90. 09 
0.32 
0. 10 


26 4 .66 
60.98 


7617 .0 
167.81 


0.14 
0.01 


109.56 
72.38 


* 
• 
• 
• 


... 166 .00 


... 49.16 


... 49.16 ... 
2.53 


,. 48 .65 ... 
... 0 . 05 
... 1 . 01 " 
... BB1 . 7 
* 48 .73 
... O. OB'" 
,. 0.00 
... 88 .38 ... 
II- 4B.63 .. 







CROSS SECTION OUTPUT Profile #25!MHW 
******************************************************************************************* 
* E.G. Elev (m) 


Vel Head (m) 
W.S. Elev (m) 


* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 


Max ChI Dpth (m) 
* Cony. Total (m3/s) 


Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 0.88 
0.01 
0.87 


* -1. 74 
*0.000024 
* 99.40 


217.67 
* 0.29 


3.79 
* 20385.6 
* 145.05 
* -2.92 
* 1.70 
* 0.00 
* 0.00 


* Element 
Wt. n-Val. 
Reach Len. (m) 


* Flow Area (m2) * 
* Area (m2) * 


Flow (m3/s) 
TOp Width (m) * 


* Avg. Vel. (m/s) 
Hydr. Depth (m) * 


* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 
* Stream Power (N/m s) 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * 
0.065 


101.00 
105.13 * 


Channel 
0.024 


148.00 
233.84 


105.13 
7.54 


11 7.15 
0.07 
0.90 


1547.0 
117.25 


0.21 
0.01 


30.61 
40.08 


* 233.84 
* 91. 64 
* 89.85 


0.39 
* 2.60 
* 18793.5 
* 90.09 


0.61 
0.24 


176.80 
* 60.76 


Right OB * 
0.065 * 


* 166.00 * 
* 4.74 * 
* 4.74 * 
* 0.22 * 


10.67 
* 0.05 
* 0.44 
* 45.2 
* 10.71 * 
* 0.10 * 
* 0.00 * 


33.47 * 
* 27.93 * 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile ff10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


ConY. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


* 0.85 
* 0.00 
* 0.85 
* -1.88 
*0.000015 
* 78.00 
* 216.97 
* 0.23 


3.77 
* 20104.8 
* 145.12 


-2.92 
* 1.69 
* 0.00 
* 0.00 


Element 
* Wt. n-Val. * 


Reach Len. (m) * 
Flow Area (m2) * 


* Area (m2) * 
Flow (m3/s) * 


* Top Width (m) * 
* Avg. Vel. (m/s) 


Hydr. Depth (m) * 
Conv. (m3/s) * 


* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 


Cum Volume (1000 m3) * 
* Cum SA (1000 m2) 


Left OB * 
0.065 * 


101.00 * 
102.92 * 
102.92 


5.80 * 
117.00 * 


0.06 * 
0.88 * 


Channel * 
0.024 * 


148.00 * 
232.14 * 
232.14 


72.03 * 
89.85 * 


0.31 * 
2.58 * 


1495.3 
117.10 


0.13 
0.01 


30.07 


* IB567.2 


39.85 


90.09 
* 0.38 
* 0.12 
* 176.34 
* 60.76 


• 
• 
• 


Right OB 
0.065 * 


166.00 * 
4.54 * 
4.54 * 
0.16 * 


10.12 * 
0.04 * 
0.45 
42.3 * 


10.17 * 
0.07 * 
0.00 * 


33.36 * 
27.BO * 


******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 
Data 


Sta 


RS: 556 


num", 
Elev 


47 
Sta Elev Sta Elev Sta Elev 


******************************************************************************** 
o 


47.361 
115.571 
173.172 
204.258 
249.816 
312.886 
339.927 
366.346 
411.449 


2.73 
2.01 
1. 68 


.54 


.14 


.12 
-1. 91 
-2.82 


.09 
2 


10.755 
56.323 


127.079 
180.396 
212.586 
259.246 
31B.501 
345.256 
374.435 
416.522 


2.66 
1. 82 
1. 38 


.41 


.16 


.07 
-2.34 
-2.04 


.27 
2.5 


Manning 1 s n Values 
Sta n Val 


num= 
Sta n Val 


21.512 
71. 867 


138.588 
185.872 
220.913 
280.748 
324.117 
350.44 


382.525 


3 
Sta 


2.59 
loB 


29.955 
87.41 


1.07 152.268 
.33 191.348 
.18 230.65 


-.03 300.969 
-2.77 329.358 
-1.39 355.623 


.63 393.462 


n Val 
************************************************ 


o .065 280.748 


Bank Sta: Left Right 
280.748 366.346 


.0235 366.346 .065 


Lengths: Left Channel 
220 164 


CROSS SECTION OUTPUT Profile #100/10 


Right 
157 


2.39 38.4 
1. 78 101.49 


.87 165.948 


.26 197.803 


.18 240.386 
-1.06 306.928 
-3.19 334.599 
-.75 360.985 
1.06404.401 


Coeff Contr. 
.1 


2.19 
1. 73 


.67 
.2 


.18 
-1.48 
-3.61 
-.42 
1.49 


Expan. 
.3 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (rn) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 


Over a Century of 
Engineering Excellence 


* 2.30 
* 0.00 
* 2.29 
* -1.51 
*0.000010 
* 136.00 
* 380.44 
* 0.19 
* 5.90 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
,.. Flow (m3/s) 
* Top Width {m} 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
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• 
• 
• 
• 
• 
• 
• 


Left OB * 
0.065 * 


220.00 * 
337.12 * 
337.12 * 


23.21 * 
246.75 * 


0.07 ,.. 
1.37 * 


Channel 
0.024 


164.00 
333.80 
333.80 
108.65 


85.60 
0.33 
3.90 


* Right OB * 
* 0.065 * 
* 157.00 * 
* 64.06 * 
* 64.06 * 
* 4.14'" 
* 48.09 * 
* 0.06 
* 1. 33 * 







Conv. Total (m3/s) * 43933.5 
* 171.00 
* ~3.61 


Conv. (m3/s) 7497.3 35099.5 
* 85.94 
* 0.37 


0.12 
* 213.16 


48.00 


1336.7 
48.15 


0.13 
0.01 


78.98 
40.60 


* Length wtd. 1m) 
Min Ch El (m) 
Alpha 


* Wetted Per. (m) * 246.77 • 
• 
• 
• 


• 
* Shear (N/m2) * 0.13 


* 2.50 Stream Power (N/m s) * 0.01 
Frctn Loss (m) 
C & E Loss (m) 


* 0.00 * Cum Volume (1000 m3) 77.59 • 
0.00 Cum SA (1000 m2) 51.45 


************~****************************************************************************** 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 


E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 


Q Total (m3/s) 
Top Width (m) 


* Vel Total (m/s) 
* Max Chl Dpth (m) 
* Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 


Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


0.87 
0.01 


* 0.86 
* ~1. 76 
*0.000033 


99.40 
* 235.67 
* 0.33 
* 4.47 


17408.7 
* 166.47 
* ~3.61 


1. 67 
* 0.01 
* 0.00 


* Element 
* Wt. n~Val. 


* Reach Len. (m) 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (m3/s) * 


Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2l * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) 
* Cum SA (1000 m2l * 


Left OB * 
0.065 * 


220.00 * 
77.35 * 
77.35 * 


Channel * Right OB * 
0.024 * 0.065 * 


164.00 * 157.00 * 


5.27 
127.98 


0.07 
0.60 


922.4 
127.98 


0.19 


211.26 
211.26 


* 93.49 
85.60 


* 0.44 
* 2.47 
* 16374.5 
* 85.94 
* 0.79 


• 
• 


• 
• 
• 
* • 


0.01 * 
21.39 * 
27.70 * 


0.35 * 
143.86 * 


47.78 * 


10.27 
10.27 


0.64 
22.09 


0.06 
0.47 


111.8 
22.11 


0.15 
0.01 


32.22 
25.21 


• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


******************************************************************************************* 


CROSS SECTION OUTPUT Profile #10/MHW 
********~********************************************************************************** 


* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 


Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* TOp Width (m) 


Vel Total (m/s) 
Max Chl Dpth (m) 


* Conv. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 


Frctn Loss (m) 
* C & E Loss (m) 


* 0.85 
* 0.01 
* 0.85 
* ~1.93 


*0.000021 
* 78.00 
* 234.12 


0.26 
4.46 


* 17184.6 
* 166.41 
* ~3.61 


* 1.66 
0.00 
0.00 


* Element * 
* Wt. n~Val. * 
* Reach Len. (m) * 
* Flow Area (m2) 
* Area (m2) * 
* Flow (m3/s) * 
* Top Width (m) * 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) * 


Conv. (m3/s) 
* Wetted Per. (m) * 
* Shear (N/m2l * 
* Stream Power (N/m s) * 


Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * 
0.065 * 


220.00 * 
75.25 
75.25 * 
4.02 * 


126.85 * 
0.05 * 
0.59 * 


Channel * 
0.024 * 


164.00 * 
209.85 
209.85 * 


73.50 * 
85.60 * 


0.35 * 
2.45 


885.3 
126.86 


0.12 
0.01 


* 16192.6 
* 85.94 


• 
• 
• 
• 


* 0.49 
* 0.17 


21.07 * 143.63 
27.54 47.78 


Right OB * 
0.065 * 


157.00 * 
9.91 * 
9.91 
0.48 


21. 67 * 
0.05 * 
0.46 


106.7 
21.69 


0.09 * 
0.00 * 


32.17 
25.16 


******************************************************************************************* 


CROSS SECTION 


RIVER: WestRiver 
REACH: West River 


INPUT 


RS: 392 


Description: Existing 1-95 - Upstream 
Station Elevation Data num= 35 


Sta Elev Sta Elev Sta E1ev Sta Elev Sta E1ev 
******************************************************************************** 


o 
45.763 
83.072 


137.439 
177.97 


215.311 
252.961 


2.52 
2.05 
1.22 
~. 42 


~2. 83 
~.93 


.13 


9.564 
51. 695 
93.035 


148.524 
185.374 
222.225 
265.735 


2.51 
1.68 


.86 
-.71 


~3.01 


~ .69 
1.04 


Manning'S n Values 
Sta n Val 


num"" 
Sta n Val 


19.128 
58.891 


102.997 
155.438 
192.779 
229.262 
278.511 


3 
Sta 


2.5 
1.68 


.5 
- .84 
-3.2 
-.54 
1. 96 


n Val 
************************************************ 


o .07 148.524 


Bank Sta: Left Right 
148.524 236.298 


.0235 236.298 .065 


Lengths: Left Channel 
48 48 


CROSS SECTION OUTPUT Profile #100/10 


29.479 
66.086 


114.676 
162.352 
200.588 
236.298 
292.237 


Right 
48 


2.46 
1. 68 


.18 
-.98 


-2.19 
-.38 
3.12 


39.829 
74.58 


126.356 
170.162 
208.397 
244.629 
305.964 


Coeff Contr. 
.3 


2.42 
1.45 
~ .14 
- 1. 9 


~1.17 


~ .12 
4.29 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 


Over a Century of 
Engineering Excellence 


* 2.30 
* 0.01 
* 2.29 
* ~1.47 


*0.000011 


* Element 
* Wt. n~Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
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• 
• 
• 
• 
• 


Left DB * 
0.070 * 
0.50 * 


164.08 * 
164.08 * 


Channel 
0.024 


0.50 
341. 69 
341.69 


* Right OB * 
* 0.065 * 
* 0.50 * 
* 72.78 
* 72.78 







* Q Total (m3/s) 
* TOp Width (m) 
* vel Total (m/s) 


Max ChI Dpth (m) 
ConY. Total (m3/s) 


* Length Wtd. (m) 
Min Ch El (m) 


* Alpha 
Frctn Loss (m) 


* C & E Loss (m) 


* 136.00 
240.54 


* 0.24 
5.49 


* 41294.5 
0.50 


-3.20 
* 1.90 
* 0.00 
* 0.01 


* Flow (m3/s) 
Top Width (m) 
Avg. Vel. (m/s) 


* Hydr. Depth (m) 
* Conv. (m3/s) 


Wet ted Per. (m) 
* Shear (N/m2) 
* Stream Power (N/m s) 
* Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


* 
* 
* 
* 


* 
* 
* 


* 


12.04 
106.63 


0.07 
1. 54 


3655.4 
106.68 


0.16 
0.01 


22.46 
12.58 


* 118.27 
87.77 


0.35 
3.89 


* 35910.3 
* 88.03 
* 0.41 
* 0.14 


157.77 
* 33.78 


* 
* 


* 
* 
* 
* 
* 


5.69 
46.14 


0.08 
1. 58 


1728.8 
46.22 


0.17 
0.01 


68.24 
33.20 


* 


* 
* 


* 


******************************************************************************************* 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #25/MHW 
**************************************************************~*************~************** 


* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 


Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length wtd. (ro) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


0.87 
0.01 


* 0.86 
-1.71 


*0.000032 
* 99.40 
* 170.06 
* 0.35 
* 4.06 
* 17645.1 


0.50 
* -3.20 
* 1.45 
* 0.00 


0.01 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 


Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (ro) 
* Shear (N/m2l 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (1000 m2) * 


Left OB * 
0.070 * 
0.50 * 


45.96 * 
45.96 * 


3.77 


Channel 
0.024 


0.50 
215.82 
215.82 


94.06 
55.41 


0.08 
0.83 


668.6 
55.43 


0.26 
0.02 
7.83 
7.53 


* 87.77 
* 0.44 
* 2.46 
* 16697.4 
* 88. 03 
* 0.76 
* 0.33 
* 108.84 
* 33.56 


* Right OB * 
* 0.065 
* 0.50 * 


20.04 
* 20.04 * 
* 1.57 
* 26.87 * 
* 0.08 * 
* 0.75 * 


279.1 
* 26.91 
* 0.23 * 
* 0.02 * 
* 29.84 
* 21. 37 


******************************************************************************************* 


warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 


E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (ro) 
* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.85 
* 0.01 
* 0.84 


-1.88 
*0.000020 


78.00 
169.45 


0.28 
* 4.04 
* 17457.3 
* 0.50 
* -3.20 
* 1.44 
* 0.00 
* 0.01 


* Element * 
* Wt. n-Val. * 


Reach Len. (m) * 
* Flow Area (m2) * 


Area (m2) * 
* Flow (m3/s) * 
* Top Width (m) * 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) 


Conv. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 


Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 


Cum SA (1000 m2) * 


Left OB * 
0.070 * 


0.50 * 
45.16 
45.16 
2.92 * 


55.01 * 
0.06 
0.82 * 


Channel 
0.024 
0.50 


214.54 
214.54 


73.87 
87.77 


0.34 
2.44 


652.6 * 16533.2 
55.03 * 


0.16 * 
0.01 * 
7.83 * 
7.53 * 


88.03 
0.48 
0.16 


108.83 
33.56 


* Right OB * 
* 0.065 * 


0.50 * 
19.65 
19.65 
1.21 


26.67 
0.06 


* 0.74 * 
* 271.5 
* 26.70 
* 0.14 * 
* 0.01 * 
* 29.84 * 
* 21.37 * 


******************************************************************************************* 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


BRIDGE 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 


RS: 368.5 


Description: 1-95 over West 
Distance from Upstream XS 
Deck/Roadway Width 


River -
.5 
47 


Construction Stage 3 


Weir Coefficient 1.44 
Upstream Deck/Roadway Coordinates 


num"" 7 
Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord Lo Cord 


************************************************************************ 
o 


148.5 
310 


8.18 
8.98 
8.48 


6.68 
7.49 
6.98 


19.128 
211.8 


upstream Bridge Cross Section Data 


8.28 
8.88 


Station Elevation Data nurn"" 35 


6.8 
7.44 
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88.1 
272.1 


8.78 
8.88 


7.23 
7.38 







Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
* . *****.* ••••••••• ** ••••• *.*.** ******.**.** . ~********* ••• * •••• _ •••••••• __ ••••• _. 


0 2. 52 9. 564 2.51 19.128 2.5 2 9 .479 2.46 39.829 2.42 
45 .763 2 .05 51. 695 1. 68 5 8.891 l. 6 8 66. 086 1. 68 74.58 1.45 
83.072 1 .22 93 .035 .86 1 02.997 . 5 114 .676 . 1 8 1 26.356 - . 14 


1 37.4 3 9 .42 148.524 -.71 1 55.438 -.84 162 . 352 -.98 1 70. 162 -1. 9 
177.97 - 2. 83 1 8 5. 37. -3. 01 1 9 2 .779 - 3.2 2 00 .588 - 2.19 208.397 -1.17 


2 1 5.311 .93 222 .225 -.69 229.262 - .54 236.298 -.38 244.629 - .12 
252.961 .13 265 .735 1. 0 4 278. Sl1 1. 96 2 92. 237 3.12 305.964 4.29 


Manning ' s n Values num", 3 
5ta n Val Sta n Val Sta n Va l 


.* ••• •••••••••••••••••• *_.* ••••••• _. _ •••••••••• -
0 .07 148.524 .023 5 236.298 .065 


Bank Sta: Lef t Right Coeff Contr . Expan. 
148 .52 4 236.298 .3 .5 


Downstream Deck/Roadway Coordinates 
num", 7 
St a Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 


~****** •••••• ~ ••• ~ ••••• * •••• * ••• ~ •• ~ •••••••••••• ~~~.~ ••••••••••••••••••• 
0 8.28 6.78 51. 9 8 . 48 6. 99 


1 52 9.28 7 . 79 216.7 9.78 8.24 
3 1 0 9.88 8.38 


Downstream Bridge Cross Section Data 
Station Elevation Data num== 29 


Sta Elev Sta Elev Sta El ev 


0 3 15. 129 2.5 51. 867 2. 5 
90. 7.6 1. 61 1 02.311 1. 36 115.205 .8 4 


140. 348 · . 16 148.106 - 1. 02 155. 864 -1. 88 
176.164 ·3 . 37 182.841 -3.72 189.356 -2. 98 
208. 1 97 .59 216.678 .05 225.16 . 69 
254.929 1. 83 268. 171 2.07 283.269 2.37 


Manning' S n Values num", 3 
Sta n Val Sta n Val Sta n Val 


.*** • • •• •••• ~ •••• * ••• ** ••• ***.** ••• *.* •••••••••• 
0 .0 7 140.348 .0235 


Bank Sta: Left Right Coeff 
140.348 225.16 


Ups tream Embankment side s l ope 
Downstream Embankment side slope 


225.16 . 06 5 


Contr. Expan. 
.3 .5 


Maximum a llo wab l e s ubmergence for we i r flow .. 
Elevation at which weir flow begins 
Ene r gy head us ed in spil lway design 
Spillway height used in design 


90 . 75 8 . 68 7.21 
268 .2 10 .38 8.84 


Sta El ev Sta Elev 


59.944 2.23 75.224 1. 95 
123.019 .69 130.436 .29 
162 . 675 -2.45 169.486 -3.02 


195.87 -2 .24 202.034 - 1.42 
233.423 1.14 241.687 
298.895 3.24 


o horiz. to 1.0 vertical 
o horiz. to 1.0 vertical 


. 95 


1.59 


Weir c r est shape Broad Crested 


Number o f Piers ~ 15 


Pier Data 
Pier St a tion 
Upstream 


Width 
num


Elev 


Upstream .. 
2 


Width 


25.2 


Elev 
••• * •••••••• ~ •••••• •••••••• ***.* 


-5 12.9 9.2 
num= 2 


12.9 
Downstream 


Width E1ev Width Elev 


12.9 -5 12.9 9.2 


Pier Data 
Pier Station Upstream", 34.2 
Upstream Dum= 2 


Width Elev width Elev 
•••••••••••••••••••••• * ••••••• ** 


31.4 · 5.32 31.4 8.68 
Downstream num .. 2 


Width Elev Width El ev 
•••• * ••• **** •••••• * ••••••• * •• ••• 


31. 4 -5.32 31.4 8.6B 


Pier Data 
Pier Station Upstream: 47.4 
Upstream num", 2 


Over a Century of 
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Downstream", 39.5 


Downstream= 67 


Downstream= 53.5 
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Width Elev Widt h Elev 
*****~**.**.~* ~ •• ~ ••• *** •• ****** 


4 . 4 - 5 4.4 9.2 
Downs t ream num; 2 


Wi dth Elev Widt h El ev 
.** .** .~.******* * • • • ~*. ******** * 


4 . 4 -5 ••• 9. 2 


Pier Data 
Pier Stat ion Upstream; 75.8 Downst ream: 76.4 
Upstream num; 2 


Width El ev Wid th El ev 
*****~. * *. *** • • • *.*.**** * ** ***** 


3 .5 - 5 3 .5 9. 2 
Downstream num: 2 


Widt h Elev Wi dth Elev 
*** •• *.***** *. * ••• ***~*.*.****.* 


3.5 - 5 3.5 9.2 


Pier Data 
Pier St ation Upstream; 92. 8 Downstream'" 95.5 
Upstream num ::: 2 


Wi dth El ev Width Elev 
* •• * •• _.*****-***.**.*********** 


15 .3 -5 .32 15.3 8 .68 
Downs t ream num: 2 


Width El ev Width Elev 
*** •• *** ********** •••••• *.*****. 


15 .3 - 5.3 2 1 5 .3 8.6 8 


Pier Data 
Pier St atio n Upst r eam", 104 .6 Downstream::: 10' 
upstream num", 2 


Width Elev Width Elev 
* •••••••• * •• **. *.* •• **.*-*.* •• ** 


11 - 5 11 9 .2 
Downstream num: 2 


Width El ev Wi d t h Ele v 
*****.*********** *** • • *********, 


11 -5 11 9.2 


Pier Data 
Pier Statio n Upstream= 139 . 1 Downstrea m", 137 
Ups tream num", 2 


Width Elev Width Elev 
** ***** ** •• ** ****.* ••• **** ****.* 


11 - 5 11 9.2 
Downstream num= 2 


Wid t h Elev Width Elev 
******** *.* •• • •••••• ****.* • • * •• * 


11 -5 11 9.2 


Pier Data 
Pier Station Ups tre am::: 153 . 2 Downs t ream,:, 156. 7 
Ups tream num::: 2 


Width Elev Width Ele v 
****** •• ****** •••••••••••• * ••• *. 


18 .2 - 5.32 18.2 9. 18 
Downstream num= 2 


widt.h E1ev Width Elev 
•• *'.'."**' ••• **.' . *'." ••• * ••• 


18.2 - 5.32 18.2 9.1 8 


Pier Data 
Pier Statio n Upstream=: 1 70 .2 Downstream- 162.7 
Upstream num= 2 


Width Elev Width Ele v 
.* ••• * ••••••••••••••••• * •• ** •••• 


8.2 -5 9.2 9. 2 
Downs tream num::: 2 


Width Elev Width Ele:v 
* ••••••••••• ** •• * •••• *.* •••••••• 


8.2 -5 9.2 9.2 


Pier Data 
Pier Stat ion Upstream= 200 . 6 Downstrea m= 189.4 
Upstream num= 2 


Width Elev Width El ev 
*** ••••••••••••• * ••••••••••••• *. 


9.5 -5 9_5 9.2 
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Downstre a m 
Wid t h 


8.5 


Pier Data 


num"" 2 
El ev Width Elev 


- 5 8.5 9.2 


Pier Stat i on Upst ream"" 215.9 
Upstream num=- 2 


Width El ev Width Elev 


- 5 . 32 17.1 9.18 
num=- 2 


17 . 1 
Downstream 


Width Elev width Elev 
•••• ••• ~ •• * • • • ** .***.*.* ••••••• * 


17 . 1 -5 . 32 17.1 9.18 


Pier Data 
Pier Station 
Upstream 


Upstream=- 230.9 


Width 


11 
Downstream 


Width 


11 


Pie r Data 


num.::: 2 
Elev width Elev 


- 5 11 9.2 
num =- 2 


El ev Width Elev 


-5 11 9.2 


Pi e r Statio n Upstream: 261.1 
Upstream num.::: 2 


Wid t h Elev Width Elev 
••• ** •••• ******** ••••••••••• ~~*. 


11 
Downstream 


Width 


11 


Pier Data 


-5 11 9.2 
num'" 2 


Elev Width Elev 


-5 11 9.2 


Pier Station Upstream: 276 
Upstream 


Width 


14.2 
Downstream 


Widt h 


14 .2 


Pier Da t a 


num", 2 
Elev Width Elev 


-5.32 14 .2 9.1B 
num= 2 


Elev Width El ev 


- 5.32 14 .2 9.18 


.2 


Pier Station Upstream= 293.4 
Upstream num~ 2 


width Ele v width El ev 


3.5 - 5 3.5 9.2 
Downst ream nurn= 2 


Widt h Elev width Elev 
••••••••••••• *** •••• * ••• *** *** •• 


3.5 -5 3.5 9.2 


Numbe r of Bridge Coefficient Sets 1 


Low Flow Methods and Data 
Energy 


Downstream: 


Downst r eam=-


Downstream: 


Downs tream=-


Downstream= 


Selected Low Flow Methods Highest Energy Answer 


High Flow Method 
Energy Only 


Additional Bridge Parameters 
Add Fricti on component to Momentum 
Do not add We ight component to Momentum 


220.8 


226 .8 


256 . 6 


272.3 


2B4.5 


Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 


Criteria t o check for pressure flow • Upstream energy grade l ine 


BRIDGE OUTPUT Profile #100/10 
* •••••••••••• *** •••••• *~** •••• ~ •••• ** •••••••••••••••••• *.*****.* •• ***~.*.*.* •••••• *.* •• *. 
.. E .G. US. (m) 
• w.S. US . (m) 
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• 
2.30 
2.29 


• Element 
• E.G . Elev (m) 
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*Inside BR US "Inside BR OS • 
* 2.29 2.29 .. 







Q Tot a l (m3/s) • 136 .00 W.S. El ev 1m ) 2. 27 2.26 • · Q Bridge (m3/ s) 136. 00 eri t w.s . 1m ) -1.31 - 1.54 
• Q We i r (m3/ s) Max Ch I Opt h 1m) 5. 4 7 • 5.98 


Wei r St a L ft 1m) Ve l Total (mis) 0. 52 0.58 
weir St a Rg t 1m) Flow Area (m2) 2 6 3.62 236. 4 2 · wei r S ubmerg Frcude n Ch I 0. 11 0.11 


· weir Max Depth 1m) Speci f Force (m3) 4 76 . 6 5 476. 44 
Min E1 weir Flow 1m) • 8 . 2 8 Hydr Depth 1m) 2 . 4 8 • 2.60 • 


• Min El Prs 1m) 7 .49 W. P. Tota l 1m) 150. B3 121.82 
• De l ta EG 1m) 0.02 • Conv . Total (m3/s) 1311 3 .1 1633 4 .9 · De l ta WS 1m) • 0 .02 Top Hid th 1m) 106.25 91.10 


BR Open Area (m2) 951 .77 Fret n Loss 1m) • 0.0 0 • 0.00 
• BR Open Ve l (m/s) • 0 .5B • C & E Loss 1m) 0.00 • 0.01 • 


Coef o f Q • • Shear Total (N / m2l • 1. 84 • 1. 32 
• Br Sel Method *Energy only Po ..... er To t al (N / m s) 0.95 0.76 
*** •• • • * *_ * ************* ********* * ***** . ** * w** * ******************************** • • •••• • ••• 


Wa r ning: The conve yance ratio (upstre am conve y ance d ivided by downstream conveyance ) is less than 
0 . 7 o r greater than 1.4. This may indicate the need for additional cross secti ons. 


BRIDGE OUTPUT Pro file #25 / MHW 
* *** •• • • * ••• *.*.* •• •• * • • • ••• *** * *** ••• ******~.* •• *** •• ** ••• ******.**** •• ***.***** •• *.**.* 


E .G. US . 1m) 0 .87 • El e me n t ·Insid e BR US *Ins ide BR DS 
• W. S. US . 1m) • 0 .8 6 E .G. El ev 1m) • 0. 86 0.8 4 


Q Total (m3/ s) 99. 40 W. S. El ev 1m) 0 . 81 • 0 .81 · Q Bridge (m3/s) 99. 40 Cr i t W.S. 1m) ' . -1 . 66 -1 .86 
• Q Weir (m3 /s ) Max Chl Dpth 1m) 4 .01 4 .53 


Weir Sta Lit 1m) Vel To tal (m/s) • 0 .74 0 .79 
We ir Sta Rgt 1m) Flow Ar ea (m2) 133. 90 126.51 


• We ir Subme r g • Froude # ChI • 0.1 7 • 0.1 5 
We ir Ma x Depth 1m) • Speci f For c e em3} 196 . 2 1 218.78 
Mi n &1 Weir Flow 1m) 8 .2 8 Hydr Depth 1m) 1. 8 6 2.23 · Min El Prs 1m) 7.4 9 W. P. Tota l 1m) • 93.7 0 72.87 
De l ta EG 1m) 0. 03 Cony. To t al (m3/s) 7151.5 8 728.5 


• De lt a WS 1m ) 0.04 TOp Width 1m) 72.00 56.82 • 
BR Open Area (m2) • 951. 77 Frctn Loss 1m) 0.01 • 0.00 · BR Open Vel (m/s) 0.79 · C & E Loss 1m) • 0.01 0 . 01 • 
Coef o f Q • Shear To t a l IN/m2) 2.71 2.21 
Br Se l Me thod ·Energy only • Po we r To t a l (N/ m s) • 2.01 • 1. 73 


*** ** * . ***** ** ********** ************ **** . * • • * ~ * *** * *******~***** ***.****** **************. 


war n i ng: The conve yance ratio (upstream conve yance divide d by downstream conve y a nce ) is less than 
0.7 or greater than 1.4. Thi s may i ndicate t h e need for additio n a l c r oss secti o n s. 


BRIDGE OUTPUT Profile #10 / MHW 


E .G. US. 1m) • 0 . 8 5 Ele me n t *Ins i de BR US *Inside BR OS 
W. S . US. 1m) 0 . 8 Q E .G. El e v 1m) • 0. 84 0 .83 


• Q Total (m3 / s) 78.00 W.S. Elev 1m) 0 . 82 0.81 
• Q Br idge (m3/s ) 78.00 edt W.S. 1m) - 1. 8 5 -2. 07 
• Q We ir (m3/s) Max c h I Dp th 1m) 4 .02 4 .53 • 
• Weir Sta L f t 1m) • Vel Total ( m/s) • D. 5 8 • 0 .62 • 
• wei r St a R9 t 1m) Flo w Ar e a (m2) • 134 .0 9 126. 7 1 • 
• Wei r Subme r g Froud e n Ch1 • 0.13 • 0 . 12 • 
• We ir Max Dept h 1m) Specif Force (m3) 1 93.06 • 2 1 6.10 • 
• Min E1 wei r Flo w 1m) 8.28 Hydr De p t h 1m ) l. 86 2.22 


Min &1 Pro 1m) • 7.49 W. P . To tal 1m) • 93.73 73.08 
De lta EG 1m ) • 0.02 Conv . To tal (m3!s) 7161.0 8 7 44 . 4 


• Delta WS 1m) • 0.02 • Top Width (m) • 72 .00 • 57 . 01 • 
BR Open Area (m2) • 951. 77 Frctn Loee 1m) • 0.00 • 0 . 00 • · BR Open Ve l (m/s) • 0.62 • C & E Los s 1m) 0.00 • 0 . 01 • 


• Co ef of Q · Shear Total (N/m2) • 1.66 • 1. 35 • 
• Br Se l Me thod * Energy only Power Total (N/m s) 0.97 • 0.83 • 
****.******************* •• *********************---****.*.*.************.*.*.************* 


Warn i ng: The conveyance ratio (upstream conveyance divided by downstream conveyance ) is les s than 
0.7 o r greater than 1.4. This may indi cate the need for additional cros s sections . 


CROSS SECTION 


RIVER : West Ri ver 
REACH ; We stRive r 


INPUT 


RS: 344 


Descripti on: Existing 1 - 95 - Downstream 
Statio n Elevat i on Data num~ 2 9 


S t a El ev Sta Elev Sta 


o 3 15.129 
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2.5 51.867 


Elev St. Elev St. Elev 


2.5 59.944 2.23 75.224 1. 95 
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90.746 
140.3 48 
176 .164 
208. 1 97 
254 .929 


1. 6 1 10 2.311 
-. 1 6 14 8.106 


1. 36 l15.205 
-1 . 02 155. 864 


.84 
-1. 88 


123.019 
162.675 


195 .87 
233.423 
298.895 


- 3.37 1 82.841 -3. 72189.356 -2. 98 
-.59216.678 
1. 83 268.171 


. 0 5 225.16 
2.07 283.269 


.69 
2.37 


Manning' s n Values 
Sta n Val 


num== 
Sta n Val 


3 
Sta n Val 


o .07 1 40.348 


Ba nk Sta: Left 
140 .3 4 8 


Right 
225. 16 


.0235 225.16 .065 


Lengths: Left Channe l 
4 5 4 5 


Right 
45 


CROSS SECTION OUTPUT Profile #100/10 


'" E .G. Elev (m) 
Ve l Head (m) 
W. S. Elev (m) 


'" Crit W.S. (m) 
E .G. Slope (m/m) 


,.. Q To tal (m3/s) 
TOp Width (m) 
vel Total (m/s ) 
Max Chi Dpth ( m) 
Cony. Total (m3/s) 
Leng th wtd. ( m) 
Min Ch El (m) 


.. Alpha 
Fr etn L o ss (m) 


... C (. E Loss (m) 


.. 2.28 
0.01 
2.27 


'" -1.86 
" 0.000012 
,.. 136.00 
'" 2 1 9 .51 


0.30 
5.99 


.. 38676 . 6 


... 45. 00 


... - 3.72 
1. 52 
0.00 
0.00 


Eleme nt 
.. Wt. n -Val . 
'" Reach Len. (m) 


Flow Area (m2) 
,.. Area (m2) 


Fl ow (m3/s) 
TOp Width (m) 
Avg. Ve l. (m/s ) 
Hyde Dept h (m) 
Cony. (m3 / s) 
Wetted Per . (m) 
Shear (N / m2 ) 
Stre am Po we r (N / m s) 
CUm Volume ( 1000 m3) 
Cum SA (1000 m2 ) 


• 
• 


• 
• 
• 
• 


• 
• 
• 


• 


CROSS SECTION OUTPUT Profile #25/MHW 


E .G. El ev (m) 
Ve l Head (m) 


,.. W.S. El ev (m) 
Crit \101 .8. (m) 


,.. E .G. Slope (m/m) 
o Tot a l (m3/s) 
Top Wi dth (m) 


.. Vel Total (m/s) 
'" Ma x ChI Dpth (m) 


Co ny. Total (m3/s) 
Leng t h Wt d . (m) 


... Mi n Ch El (m) 
'" Alpha 


Fretn Loss (m) 
... C & E Loss (m ) 


0.83 
'" 0.01 


0.82 
... -2.09 
*0.000032 


99.40 
111.44 


0.43 
'" 4.54 


17642. 6 
45. 00 
-3.72 
1. 0 8 
0.0 0 


... 0.00 


... Ele men t 


... Wt. n-Va l. 
* Reach Le n. (m) 


Flow Area (m 2 ) 
Area (m2) 


... Flow (m3/s ) 
* Top Width (m) 


Avg . Ve l. (m/s) 
* Hydr. Depth (m) 


Conv. (m3/s) 
'" Wetted Per. (m) 
'" Sh ear ( N/ m2) 
... Stream Powe r (N /m s) 


CUm Vol ume ( 1000 m3) 
Cum SA (1000 m2 ) 


• 
• 


• 


• 


• 


CROSS SECTION OUTPUT Profile #10 / MHW 


E .G. El@v (m) 
Vel Head (m) 


,. W.S. Elev (m) 
* Crit W.S . (m) 
... E .G. Slope (m/m) 
.. Q Total (m3!s) 
... To p Width (m) 
,.. Vel Total (m/s) 
... Max ChI Dpth (m) 
.. Cony. Total (m3!s) 
.. Leng t h Wtd. (m) 
... Min Ch El (m) 
'" Alpha 
* Fretn Loss (m) 


C 6< E Loss (m) 


CROSS S ECTION 


RIVER : WestRiver 
REACH : WestR i ver 


INPUT 
Description : 
Station Elevation Data 


Over 8 Century of 
Engineering Excellence 


0.83 
0.01 


* 0.82 
'" -2.25 
"0.000020 
... 78.00 
* 111.38 


0.34 
* 4.54 
* 17632.9 
... 45.00 
'" -3.72 
... 1.08 
'" 0.00 
* 0.00 


RS: 299 


num= 


Element 
Wt. n - Va1 . 
Reach Len. (m) 


* Flow Area (m2) ... 
* Area (m2) .. 
.. Flow (m3/e) ... 
.. TOp Width (m) 
'" Avg. Vel . (m/ s ) 
* Hydr . Depth (m) * 
... Conv. (m3/s) ." 
,.. Wetted Per. (m) ... 
* shear (N/ m2 ) * 


Stream Power (N/m s) ... 
* Cum Volume ( 1000 m3) * 
* Cum SA (1000 m2) ... 


28 
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.69 130.436 
- 2.45 169. 486 


. 29 
- 3.02 


-2.24 202. 034 -1.4 2 
1.14 241. 66 7 
3.24 


1. 5 9 


Coeff Contr. 
.3 


Expan . 
. 5 


Left OB * 
0.070 
45.00 * 
81.39 
81. 39 ,.. 
5.12 


81.6 1 '" 
0 .06 


Channel 
0.024 
45.00 


342.21 
342.21 
129.37 
84.81 


0. 38 
1.00 


1456 . 1 
81.65 


0.12 
0.01 


19. 71 
10.58 


4. 03 
,.. 36790.7 
'" 85. 22 
'" 0.49 
... 0.16 


14 9.90 
32.04 


Left OB 
0.070 ,.. 
45.00 '" 
10.42 * 
10.42 * 


Channel 
0.0 24 
4 5.00 


219.38 
219. 38 


98.80 0.60 '" 
24.21 * 


0.06 
0.43 ,.. 


10 6.9 
24.23 
0. 13 ... 


8 4. 81 
0 .45 
2.59 


1 7535.3 
85.22 


0 .80 
0 . 36 0 .01 


7. 27 
6.60 


Left OB 
0.070 
45.00 
10.40 
10.40 


0.47 
24.16 


0.05 
0.43 


106.7 
24.19 


0.08 
0.00 
7.27 
6.60 


103.49 
31. 83 


Channel 
0.024 


'" 45.00 
'" 219.31 
* 219.31 
* 77.53 
.. 84.81 
* 0.35 
... 2.59 
* 17525.9 
... 85.22 
* 0.49 
.. 0.17 
* 103 . 48 
... 31. 83 


Ri ght OB '" 
... 0.065 
... 4 5.00 


31. 3 5 ... 
31.3 5 
1. 5 1 


53.09 
0 .0 5 
0.59 


429 . 8 
... 53.12 


0.0 7 
0.00 


66.72 
32. 14 


'* Right OB ... 
0.065 
45.00 '" 


0.16 
.. 0 . 1 6 
,.. 0 .00 " 


2.42 ..-
'" 0.01'" 
... 0.07 


0. 4 ... 
2 . 4 3 
0 .02 
0 .00 


." 29. 43 
,. 20.91 


... Right 08 '* 
0.065 
45.00 .. 


'" 0.16" 
." 0 .16 * 
* 0 . 00 


2 . 41 * 
0 . 01 * 


* 0 . 07 '" 
* 0 . 4 * 


2. 41 * 
* 0 . 01 ... 
* 0 . 00" 
'" 29.43 ." 
... 20 . 90 







Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


-2.114 
32.091 
64.566 
92.837 


127.147 
191.461 


3.5 0 
1.08 38.306 


-2.88 70.169 
-3.29 98.15 
1.12136.579 
1.88214.292 


1.978.726 
-.52 44.523 


-3.06 75.956 
-2.4 103.464 
1.68 149.279 
2.19 237.123 


Manning's n Values 
Sta n val 


num", 
Sta n Val 


3 
Sta 


1.7 17.451 
-2.12 51.743 
-3.3381.744 
~1.5 110.589 
1. 73 161. 979 
2.5 


n Val 
************************************************ 


-2.114 .07 32.091 


Bank Sta: Left Right 
32.091 127.147 


.0235 127.147 .065 


Lengths: Left Channel 
35 27 


CROSS SECTION OUTPUT Profile #100/10 


Right 
27 


1.43 24.771 
-2.41 58.962 
-3.61 87.291 


.47117.714 
1.78176.719 


Coeff Contr. 
.1 


1.26 
-2.7 


-3.45 
.56 


1. 83 


Expan. 
.3 


******************************************************************************************* 
E.G. Elev (m) 


* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* ConY. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 2.28 
* 0.01 
* 2.27 
* -2.09 
*0.000010 
* 136.00 


220.63 
0.30 


* 5.88 
* 43107.7 
* 27.11 
* - 3.61 
* 1.30 
* 0.00 
* 0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 
* Stream Power (N/m s) 
* Cum Volume (1000 m3) 


Cum SA (1000 m2) 


• 
• 


• 
• 
• 


Left OB 
0.070 
35.00 
24.84 
24.84 


1. 00 
32.51 


0.04 
0.76 


315.5 
32.62 


0.07 
0.00 


17.32 
8.01 


Channel 
* 0.024 
* 27.00 
* 390.45 
* 390.45 


133.73 
* 95.06 
* 0.34 


4.11 
* 42389.2 


95.81 
0.40 
0.14 


133.42 
* 28.00 


• 
• 
• 
• 


• 
• 
• 
• 


• 


Right OB 
0.065 
27.00 
40.52 
40.52 


1.27 
93.06 
0.03 
0.44 


402.9 
93.08 


0.04 
0.00 


65.11 
28.85 


• 
• 
• 
• 


• 
• 
• 


• 
******************************************************************************************* 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #25/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length wtd. (m) 
* Min Ch E1 (m) 
* Alpha 
* Frctn Loss (m) 


C & E Loss (m) 


0.83 
* 0.01 
* 0.82 
* -2.28 
*0.000021 
* 99.40 
* 89.04 
* 0.39 
* 4.43 
* 21577.3 
* 27.05 
* -3.61 
* 1.00 
* 0.00 


0.00 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 


Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 
* Conv. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2) 


• 


• 
• 


* Stream Power (N/m s) * 
* Cum Volume (1000 m3) 
* Cum SA (1000 m2) 


Left OB 


35.00 


7.04 
6.06 


• 
• 
• 


• 


Channel 
0.024 
27.00 


253.66 
253.66 


99.40 
89.04 


0.39 
2.85 


21577.3 
89.75 


0.59 
0.23 


92.85 
27.92 


• 
• 
• 


• 
• 


• 
• 
• 


Right OB 


27.00 
• 
• 
• 


• 
• 


29.43 * 
20.85 


******************************************************************************************* 


Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 


CROSS SECTION OUTPUT Profile #10/MHW 
******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 
* Crit W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
* Cony. Total (m3/s) 
* Length Wtd. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.83 
* 0.00 
* 0.82 
* -2.42 
*0.000013 


78.00 
* 89.02 
* 0.31 
* 4.43 
* 21569.3 
* 27.05 
* -3.61 
* 1. 00 
* 0.00 
* 0.00 


* Element * 
* Wt. n-Val. 
* Reach Len. (m) * 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (m3/s) * 
* TOp Width (m) 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) * 
* Cony. (m3/s) * 
* Wetted Per. (m) * 
* Shear (N/m2) * 
* Stream Power (N/m s) * 
* Cum Volume (1000 m3) * 
* Cum SA (1000 m2) * 


Left OB * Channel 
* 0.024 


35.00 * 27.00 
* 253.58 


253.58 
* 78.00 
* 89.02 
* 0.31 


2.85 
* 21569.3 


89.73 
* 0.36 
• 


7.04 
6.06 * 


0.11 
92.84 
27.92 


* Right OB * 
• 
* 27.00 * 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


• 
• 
• 


• 
• 
• 
• 
• 
• 


* 29.43 * 
* 20.85 * 


******************************************************************************************* 
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Warni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 
0.7 o r greater than 1.4. This may ind i cate the need for additio nal c ross sections. 


CROSS SECTI ON 


RIVER: WestRiver 
REACH: WestRive r 


INPUT 
De scriptio n: 
Stat ion Elevation 


Sta Elev 


o 
36.713 
67.112 
97 .046 


14 6. 405 


2. 48 
- 2.61 
- 3.71 
-2 .87 
-1.9 


Data 
Sta 


9.145 
43.876 
72.854 


104.186 
159.809 


RS: 272 


num", 
Elev 


.67 
-2.61 
-3.66 
- 2.45 
-. 65 


Manni ng's n Values 
Sta n Val 


num", 
Sta n Val 


25 
Sta 


18.289 
49. 537 
78. 597 


112.771 
173.214 


3 
Sta 


Elev 


- 1.13 
- 2.59 
- 3.62 
-1. 82 


.59 


n Val 


Sta 


23.919 
55. 198 
84.252 


121.357 
196.214 


o .07 23. 919 .0235 112.771 .065 


Bank Sta: Left Right 
23.91 9 11 2.771 


Lengths: Left Channel 
85 127 


Right 
14 2 


CROSS SECTION OUTPUT Profile # 1 00 / 1 0 


E.G. Elev (m) 
.. Ve l Head (m) 
.. W.S. Elev (m) 
.. c rit W.S. (m) 


E.G . Slope (m/m) 
... Q Tota l (m3/s) 
.. TOp Width (m) 
... vel Total (m/s) 
... Max ChI Dpth (m ) 
.. Conv. Total (m3/s) 
.. Le ngth wtd. (m) 
.. Mi n Ch EI (m) 
* Alpha 


Frctn Loss (m) 
C & E Loss (m) 


2.28 
.. 0 . 00 
.. 2.27 
.. -2.33 
*0.000004 
.. 136.00 


214.02 
* 0.18 
.. 5.98 
.. 67571.1 
* 128.29 
'" -3. 71 
.. 1. 74 
* 0.00 
.. 0.00 


.. Element 


.. Wt . n-Val. .. 


.. Reac h Le n. (m) 
Flow Area (m2) * 


'" Area (m2) 
.. Flow (m3/S) 
.. Top Width (m) '" 
.. Avg. vel. (m/s) 


Hydr. Depth (m) .. 
,.. Conv. (m3/s) .. 
,.. Wetted Per . (m) .. 
.. Shear (N/m2) * 


Stream Powe r (N/m s) .. 
* Cum Volume (1000 m3) '" 
.. Cum SA (1000 m2l .. 


Elev 


-1. 87 
-2.57 


Sta 


29.55 
61.154 


Elev 


- 2. 6 1 
- 3.14 


-3.45 89.907 -3. 2 8 
-1.18 133.881 - 1.54 
1.51 219.213 2. 44 


Coeff Co ntr. 
. 1 


Expan. 
.3 


Left DB .. 
0.070 
85.00 .. 
50.60 
50.60 * 
2.83 


22.87 
0.06 
2.21 '" 


1404.8 
23.25 * 


0.09 * 
0.00 


16.00 
7.04 * 


Channel 
0 . 024 


127.00 
458. 99 
458.99 
117.34 


88.85 
0.26 
5. 1 7 


58298.4 
89.01 


0.20 
0.05 


121.95 
25.51 


• 


• 


• 


• 


Right OB * 
0.065 


142.00 * 
241.58 .. 
24 1. 58 


15.84 .. 
102.30 


0.07 .. 
2.36 * 


7867.9 
102. 48 


0.09 
O. 01 * 


61. 30 
26 .22 


Wa rning: The conveyance ratio (upstream conveyanc e divided by downstream conveyance) i s l ess than 
0.7 o r g reater than 1 .4. Thi s may indicate the need for additio na l cross sections. 


CROSS SECTION OUTPUT Profile #25 / MHW 


'" E. G. El ev (m) 
,.. Vel Head (m) 
.. W.S. Elev (m) 


erit w.s. (m) 
• E .G. Slope (m/m) 
'" Q Total (m3/s) 
• Top Width (m) 
'" Vel Total (m/s) 
'" Max ChI Dpth (m) 
'" Cony . Total (m3:!s ) 
.. Length Wtd. fm) 


Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
.. C & E Loss (m) 


.,. 0.83 
* 0.00 
.. 0.82 


-2.46 
·0.000007 
.. 99.40 
.. 170.72 
* 0.21 
.. 4.53 
.. 37201.4 
.. 128.03 
* -3.71 
.. 1.53 
.. 0.00 
* 0.00 


.. Element .. 
• Wt. n-Va l . • 
* Reach Len . fm) .. 
.. Flow Area (m2) 
* Area (m2) * 
.. Flow (m3/s) .. 
.. Top Width (m) .. 
• Avg. Vel. (m/s) • 
'" Hydr. Dept h (m) .. 
* Conv. (m3/s) '" 


Wet ted Per, (m) .. 
.. shear (N/m2 ) .. 
.. Stream Power (N/m s) ,.. 
'" Cum Volume (1000 m3) ,.. 
.. Cum SA (1000 m2) ,.. 


Le ft OB 
0.070 
85.00 
22.79 
22.79 
1.25 


15.56 
0.05 
1.47 


467.4 
15.80 


0.10 
0.01 
6.64 
5.79 


Channel 
.. 0.024 
.. 127 .00 


330.3 9 
330.39 


.. 90.06 


.. 88.85 


.. 0.27 


.. 3.72 
* 33704. 8 
.. 89. 01 
.. 0.26 
'" 0.07 
.. 84. 96 
.. 25.51 


• 
• 


• 
• 
• 
• 
• 
• 
• 
• 


Right OS .. 
0 . 06 5 ..-


142.00 
119.49 
119.49 .. 


8 .09 
66.31 '" 
0.07 ,.. 
1.80 '* 


3029.2 ,.. 
66. 4 7 ,.. 
0.13 ... 
0 . 01 ,.. 


27 . 82 ,.. 
19 .96 ... 


warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 o r greater than 1 .4. This may indicate the need f or additional cross sections. 


CROSS SECTION OUTPUT Profile #10 / MHW 


E .G. Elev (m) 
.. Vel Head (m) 


w.S . Elev (m ) 
* e ri t W.S. (m) 


E .G. Sl ope (m/m) 
.. Q Total (m3js) 


Over. Century of 
Engineering Excellence 


0. 83 
... 0.00 
.. 0.82 
* - 2.55 
*0.000004 
.. 78.00 


.. Element 
'* Wt. n-Va l . 
.. Reach Len . (m ) 
.. Flow Area (m2) 
.. Area (m2 ) 
* Flow (m3/s) 
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• 
• 
• 
• 
• 
• 


Left 08 .. 
0.070 .. 
85.00 .. 
22.76 .. 
22.76 


0.98 .. 


Channel 
0 .024 


1 27. 00 
330.22 
330.22 


70.67 


.. Right 08 '" 


.. 0.065 
142 .00 * 


.. 119.36 .. 
119.36 


6.35 * 







... Top Width (m) 
* Vel Total (m/s) 


Max Chl Dpth (m) 
ConY . Total (ro3 / s ) 
Le ng t h Wt.d. (m) 


* Min ch E1 (m) 
... Alpha 
* Fretn Lo ss {m} 
* C & E Loss (m) 


... 170.66 
0.17 
4. 53 


37166.9 
128. 0 3 


* -3. 71 
* 1.53 


0.0 0 
* 0 .00 


TOp Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m) 
Conv. (m3/s) 
wet.ted Per. 1m) 
Shear (N/m2) 


• 


• 


* Stream Power (N/m s) * 
Cum Volume (1000 m3) * 


* Cum SA (1000 m2) 


15.55 
0.04 
1. 46 


466.5 
15.79 


0.06 
0.00 
6.64 
5.79 


88.8 5 
0.2 1 


* 3.72 
33675.8 


* 89. 01 
0.16 


* 0.0 3 
84.96 
25.5 1 


• 


• 


• 


66.27 
0.05 
1. 80 


3 024 . 6 
66. 4 2 


0.08 
0.00 


27. 82 
19.96 


• 


• 


• 


Warning: The conveyance ratio (ups tream conveyance di v i ded by downstream conveyance ) i s less t.han 
0 . 7 or greater than 1.4. This ma y indi cate the need for addi t i onal c r oss s e c t ions . 


CROSS SECTION 


RI VER : WestRiver 
REACH: We stRi ver 


INPUT 
Descript ion: 
Station Elevation 


Sta Elev 


- 1 7.625 
14.881 
33.117 
51.4 32 
69 .661 


113.744 


3 
-.4 


-2.42 
-4.48 


-.9 
-.53 


Data 
Sta 


-15.474 
18.942 
36.391 
55.031 
73.3 45 


13 7 .69 6 


RS: 145 


num ", 
Elev 


2 
-.66 


-3.16 
-4. 34 


- .41 
-.7 


30 
Sta 


-10.284 
23.002 
39.713 
58 .631 


80 .64 
161 .647 


Ele v 


.5 
-.92 


-3.54 
- 4.2 
-. 47 
- .87 


Mann ing' s n Values 
Sta n Val 


nurn ", 
Sta n Va l 


3 
Sta n Val 


-1 7.625 .07 14.881 


Bank Sta : Left 
14.8 81 


Right 
73.3 45 


.0235 73.345 .065 


Lengths: Left Channe l 
B 37 


Sta 


o 
26.423 
43.037 
62.305 
87.936 


205.729 


Right 
97 


CROSS S ECTION OUTPUT Profile #100/10 


E.G. Elev (m ) 
..- Vel Head (m) 
* W. S. Elev (m) 
* Crit W. S. (m) 
* E.G . S l o pe (m/m) 
* Q Total (m3/s) 
* TOp Width ( m) 
* Ve l To t a l (m/ s ) 
* Max ChI Dpth (m) 


Cony . Total (m3/s) 
Leng th Wtd. (m) 


* Min Ch El (m) 
* Alpha 


Fre t.n Loss (m) 
* C & E Loss (m) 


2.27 
* 0.01 
* 2. 2 7 
* - 2 . 54 
*0.0000 09 


136.00 
* 219 . 1 3 


0. 2 1 
* 6.75 
* 44306. 9 
* 41. 92 
* -4.4 8 


2.47 
0.00 
0.00 


* Element 
* Wt. n - Val . 
* Reach Len. (m) 
* Flow Area (m2 ) 


Area (m2) 
* Flow (m3/s) 


Top Width (m) 
* AV9. Ve l . (m/s) 
* Hydr. Depth 1m) 
* Cony. (m3/s) 
* Wetted Per. (m) 
* Shear (N/m2l 


• 


• 


• 
• 


* Stream Power (N/m s) • 
* Cum volume (1000 m3) • 
* Cum SA (1000 m2) * 


CROSS SECTION OUTPUT Profile #25/MHW 


* E. G. Elev (m) 
* Vel Head (m) 
* W.S . Elev (m) 
• Crit H.S . (m) 
* E.G. Slope (m/ m) 
* Q Total (m3 / s ) 
* Top Width (m) 
* vel Total (m/s) 
* Max ChI Dpth em) 
* Conv . Total (ro3/a) 
* Length wt:d. (m) 
* Min Ch El (m) 
* Alpha 
* Frctn Loss (m) 
* C & E Loss (m) 


* 0.83 
* 0.01 
* 0.82 
* -2.82 
*0.000022 
• 99.40 
* 195.31 
* 0.27 
* 5.3 0 
* 21377.1 
* 40 .30 
* -4.48 
* 2. 19 
* 0 .00 
* 0. 00 


Element * 
* Wt. n-Va l . * 
* Reach Len . (m) * 
* Flow Area (m2) * 
* Area (m2) * 
* Flow (ml/s) * 
• Top Width (m) * 
* Avg. Vel. (m/s) * 
* Hydr. Depth (m) • 
• Conv. (m3 /s) * 
* Wetted Per . (m) * 
* Shear (N/ ro2) * 
• Stream Power (N/ m s) * 
• Cum Volume (1000 m3 ) • 
• Cum SA (1000 ro2) * 


CROSS SECTION OUTPUT Profile #10/MHW 


Elev Sta Elev 


-.01 
-1. 3 


- 3 .93 
-2.79 
-.53 


7. 44 
29.844 
47. 2 34 
65.979 
100 . 84 


-.21 
-1.68 


- 4. 2 
-1.39 
-.53 


2. 47 255. 595 2.73 


Coeff Contr. 
. 3 


Expan. 
.5 


Left OB * 
0.070 


8.00 • 
63.03 * 
63. 03 * 


4.65 * 
30.93 * 
0.07 * 
2.04 


1 5 14.3 
31. 22 ..-
0.19 • 
0.01 


11.17 
4.75 


Channel 
0.024 
37.00 


279 .96 
279.96 
102.87 


58. 46 
0.37 
4. 7 9 


3 35 12.0 
59.34 


0.44 
0 . 16 


75.03 
16. 16 


• 


• 


• 


• 
• 


Left OB'" Channel 
0.070 * 0.024 * 


8.00 ..- 37.00 * 
21.33 * 195 . 13 
2 1 . 33 * 195.13 
1.31 * 85 .3 8 * 


26.27 '* 58.46 * 
0.06 * 0.44 * 
0.81 * 3.34 * 


281. 5 * 18362.2 * 
26 .33 * 59.34 
0.17 * 0.70 * 
0.01 * 0.31· 
4.76 5 1.59 * 
4.01 '* 1 6.16 '* 


Right OB 
0.06 5 
97.00 * 


31 9 .43 * 
319. 43 * 
28. 4 9 


129 .73 * 
0.09 
2 .4 6 


9280.6 * 
129.85 * 


0.23 * 
0 . 02 * 


21.47 
9.74 


Right OB '* 
0.065 * 
9 7 .00 * 


145 . 10 • 
145. 10 
12.71 • 


110.58 * 
0.09 • 
1.31 * 


2733.4 * 
110 .64 • 


0 . 28 * 
0.02 * 
9.03 * 
7.40 * 


****.**********..-**************..-******* •• *****..-*.***************************** •• ************ 


Over a Century of 
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.. E.G. Elev (m) 
Vel Head (m) 
W.S. Elev (m) 


* Crit W.S. (m) 
E.G. Slope (m/m) 
Q Total (m3!S) 


* TOp Width (m) 
* vel Total (m/s) 


Max ChI Dpth (m) 
* ConY. Total (m3/s) 
* Length Wtd. (m) 


Min Ch El (m) 
* Alpha 
* Fretn Loss (m) 
* C & E Loss (m) 


CROSS SECTION 


RIVER: WestRiver 
REACH: West Rive r 


INPUT 


0.82 
.. 0.01 
.. 0.82 
.. -3.00 
"0. 000013 
.. 78.00 


195 .32 
0.22 
5.30 


21386.9 
40 .31 


* - 4.4 8 
2.19 


* o. 00 
* 0.00 


RS: 108 


Element 
Wt. n-Val. 
Reach Len. (m) * 


.. Flow Area (m2) * 
* Area (m2) * 
.. Flo w (m3!s) * 


Top Width (m) 
Avg. Ve l . (m/s) 


* Hydr. Depth (m) 
Conv. (m3 / s) 


.. Wett.ed Per. (m) 
Shear (N/ m2) 
Stream Power (N/m 5 ) 


* Cum Volume (1000 m3) .. 
* Cum SA (1000 m2) 


Description: Kimbe rly Avenue - Upstream 
Station Elevation Data num= 25 


Sta Elev Sta Elev Sta Elev St. 


-16.802 
11.487 


35.59 
57.161 
83.695 


3.5 
- . 6 4 


-2.13 
-4 


-3.12 


-1 2.831 
1 6.265 
38.698 
6 3.279 
88.638 


1.5 
-.84 


-2 .36 
-4.04 
-2.5 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


- 16.802 .0 23 5 11.487 .0235 


-8.403 
21.043 
43 . 314 
6 8 . 197 
92 .913 


3 
Sta 


97.19 


.5 
-1.04 
-2.74 
-4. 07 


-1. 5 


n Val 


.0235 


o 
26.763 
47.931 
73. 775 


97.19 


Bank Sta: Lef t: 
11.487 


Right 
97.19 


Lengths: Left Channel Right 
22 24 24 


CROSS SECTION OUTPUT Profile nl00/l0 


* E . G. Elev (m) 
Vel Head (m) 


• W.S. E1ev (m) 
* Crit W.S. (m) 
.. E.G. Slope (m!m) 
* Q Total (m3 /s) 
* Top Width (m) 
* Vel Total (m!s) 
* Max ChI Dpth (m) 
.. Cony. Total (m3/s) 
.. Length Wtd. (m) 
* Min Ch £1 (m) 
* Alpha 
.. Fretn Loss (m) 
* C & E Loss (m) 


* 2.27 
* 0.00 
* 2.27 
* -2.62 
*0.000006 
* 136.00 
• 115.35 
* 0.28 
* 6.34 
* 55479.5 


0.50 
-4.07 
1.06 


* 0.00 
.. 0.00 


Element * 
• W~. n-Va1 . 
.. Reaeh Len. (m) 


Flow Area (m2) 
Area (m2) 


.. Flow (m3!s) * 
* Top Width (m) * 
.. Avg. vel. (m/s) * 
.. Hydr. Depth (m) .. 


Conv. (m3 / s) .. 
.. Wetted Pe r . (m) 
.. Shear (N/ m2) 
.. Stream Power (N/m s) .. 
* CUm Volume (1000 m3) * 
* Cum SA (1000 ro2) • 


CROSS SECTION OUTPUT Profile n25/MHW 


* E.G. Elev (m) 
Vel Head (m) 


* W.S. E1ev (m) 
.. Crit W.S. (m) 
* E .G . Slope (m/ m) 
.. Q Total (m3/s) 
* TOp Width (m) 
* Vel Total (m/s) 
* Max chI Dpth (m) 
* ConY. Total (m3/s) 
* Length wtd. (m) 
* Min Ch El (m) 
* Alpha 


Fretn Loss (m) 
• C & E Loss (m) 


Over a Cenluty of 
Engineering Excellence 


.. 0.82 
* 0.01 
* 0.82 
* -2.84 
*0.000011 
* 99.40 
* 108.82 
.. 0.32 
* 4.89 
.. 29438.6 
* 0.50 
* -4.07 
* 1.05 
* 0.00 
* 0.00 


Element 
* Wt. n-Val. 
.. Reaeh Len. em) 
* Flow Area (m2) 
• Area (m2) 
* Flow (m3 /s) 
.. To p Width (m) 
* Avg. Vel. (m/s) 


Hydr. Depth (m) 
* Cony. (m3/s) 
.. Wetted Per. em) 
* Shear (N/m2) 
* Stream Power (N/m s) 


Cum volume (1000 m3) 
* CUm SA (1000 m2l 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


• 


Left OB 
0.070 
8.00 .. 


21.35 .. 
21.35 


1. 03 
26.27 .. 
0.05 
0.81 


281 .9 
26.33 * 
0.11 * 
0.01 * 
4.76 * 
4.01 .. 


Elev 


Channe l * 
0.02 4 .. 
37.00 * 


195. 18 * 
195.18 


66.99 
58.46 
0.34 
3.34 


18369.2 
59.34 


0.43 .. 
o . I S .. 


51. 60 .. 
1 6. 1 6 * 


St. Elev 


-.01 
-1.47 
-3.13 
-3.91 


5.743 
32.483 
52.846 
78.752 


- .32 
- 1. 9 


-3 .56 
- 3.75 


- .5 101.627 


Coeff Contr. 
.3 


2.73 


Expan. 
.5 


Left OB * Channel 
0.023 * 0 .024 * 


0.50 * 0.50 * 
52.99 420 .06 
52.99 420.06 * 


9.41 * 126.00 * 
25.84 * 85.70 * 
0.18" 0.30 * 
2.05" 4.90 * 


3837.3 * 51400.6 
26. 1 7 86.15 
0.12 * 0 . 29 
0.02 0.09 


10.71 * 62.08 * 
4.53 * 13.49 * 


Right OB 
0.065 
97.00 


145.18 
145.18 


9.98 
110.59 


0.07 
1.31 


2735 . 9 
110.65 


0.17 
0.01 
9.04 
7.40 


• 


• 


• 


• 


• 
• 


Right OB * 
0.024 * 
0.50 * 
5.27 
5.27 
0.59 * 
3.80 * 
0.11 .. 
1.38 * 


241.6 * 
4.70 
0.07 
0.01 
5.72 .. 
3.27 * 


Left OB * 
0.023 


Channel 
0.024 


0 . 50 
295.78 
295.78 


* Right OB * 
.. 0.024 


0.50 * 
18.16 
18 . 16 
2.56 * 96.72 


* 85.70 21.30 
0.14 
0.85 


759.5 
21. 37 


0.10 
0.01 
4.61 
3.82 


* 0.33 
* 3.45 
.. 28645.7 
* 86.15 
* 0.38 
.. 0.13 


• 
42.51 
13 . 49 


* 0.50 * 
.. 1.19 * 
* 1.19" 
• 0.11 
* 1. 81 * 
* 0.09 
* 0.66" 
* 33.4 * 
• 2.24 * 
* 0.06 * 
* 0.01 
* 1 . 94 * 
* 1.95" 







CROSS S ECTION OUTPUT Profi le #10 / MHW 
***** •••• • * • •• ********.*** * ** *.* ••• **** ******.* •••••••• * ••• **** *.* *************.*** . *.* •••• 


E .G. Elev (m) 0. B2 • El ement Left OB Channel Right OB 
Vel Head (m) 0. 00 · Wt. n-Va l . 0. 02 3 0.024 0.024 
w.S . Blev (m) 0.B2 Reae h Len. (m) • 0.50 0.50 0. 50 
c rit W.S . (m) • -2.99 · Flow Area (m2 ) IB. 1 7 295.B2 1. 2 0 


• E.G. Slope (m/m) * 0.000007 • Area (m2) IB. 1 7 295.B2 1. 20 
o To tal (m3/s) • 7B.OO Flow (m3 /s) 2.01 • 75.90 0.09 
Top Width (m ) • 108.82 • Top Width (m) • 21.30 85.70 • 1. 81 • 
Ve l To t a l (m/s) • 0.25 • Avg. Vel. (m/s) 0. 11 • 0.26 0.07 
Max Ch l Dpt h 1m) • 4. 89 Hydr. De pth (m) • 0.85 • 3.45 0.66 • 
ConY. Total (m3/s) 29444.8 Cony. (m3/s) 760.1 28651.2 33. 4 • · Le ng th Wtd. (m) • 0 .50 • Wet ted Per. (m) • 21.37 86.15 2.2 4 • · Min Ch 81 (m) -4.07 • Shear (N/m2) • 0.06 0.24 0.0 4 • 
Alpha 1. 05 • Stream Po we r (N/m 5) 0.01 0.06 0. 00 
Fretn Loss 1m) 0.00 Cum Vo lume (1 000 m3) 4.61 • 42. 51 1. 94 


• C & E Loss 1m) • 0.00 Cum SA (1000 m2) • 3.82 * 13 .49 1. 95 
**.********.***********.***.****.**.* ••• * •• *******.*************************** ************* 


BR IDGE 


RIVER: WestRiver 
REACH; WestRiver RS: 95.5 


INPUT 
Descri pt i o n: Kimberl y Avenue 
Distance f rom Upstream XS 
Deck / Roadway Width 
weir Coefficie nt 


Bridge 
.5 
23 


1. 44 
Upstream Deck / Roadway Coordinates 


num- 5 
Sta Hi Co rd La Cord Sta Hi Cord Lo Cord 


- 30 8.68 6.58 5.743 9.28 7.15 
83.695 9.88 7.76 120 9.68 7.68 


Upst ream Bridge Cross Section Data 
Station Elevation Data num", 25 


St. Elev St. Elev St. Elev 


Sta Hi Cord La Cord 


43.314 10.08 7.91 


Sta Elev Sta Elev 
~***-*****.*******************.**.** •• ** ••• --******************************* **** 


- 16.802 3.5 -12.83 1 1.5 -8.403 .5 0 -.01 5.743 - .32 
11.-487 -. 64 16.265 -.84 21.043 -1 .04 26.763 -1.47 32.483 - 1.9 


35.59 -2.13 38 .698 -2.36 43.314. - 2.74 47. 93 1 -3.13 52.846 - 3.56 
57. 76 1 -, 63.279 -4. 0 4 68 . 797 - 4 .07 73.775 ~ 3. 91 78.752 -3.75 
83.695 -3 .12 aa. 63a -2 .5 92 .913 -1. 5 97. 1 9 -.5 101.627 2.73 


Ma nn i ng's n values n um", 3 
St. n V.l St. n Va l St. n Va l 


**** •• *****.*.*** •• * •• *****.*.**.*** ** .****.** •• 
- 1 6.802 . 0235 11.487 . 0235 97.19 .0235 


Bank Sta: Left Righ t Coeff Contr. Expan. 
11.487 97.19 .3 . 5 


Downstrea m Deck/Roadway Coordinates 
num .. 5 
St. Hi Cord La Cord St. Hi Cord Lo Cord Sta Hi Cord La Cord 


-30 8.68 6.58 8.008 9.28 7 . 15 47.3 10.08 7.91 
86.95 9.88 7.76 120 9.68 7 . 68 


Downstream Bridge Cross Section Data 
Station Elevat i o n Data num= 30 


Sta Elev Sta Elev St. Elev St. Elev Sta Elev 
*** •• *****. *.* *** •• **.******* •• **.*****.******.********************************* 


-20 . 777 3.5 -17.362 2.5 
2.332 - .72 


1 9.935 - 1.62 
40.698 - 2.48 
63. 118 -3 .8 


86.95 -2.05 


Manning 'S n Va l ues 
S ta n Va l 


4.665 -.93 
24.487 -1. B 
44 .845 -2.6 
68 .246 -3. 65 
91 .936 -1. 5 


num= 
Sta n Val 


-11.87 
8.088 


29.039 
49 .755 
73.375 
95.569 


3 
St. 


.5 -5.5 82 
-1 .1 11.511 


-1. 98 32.794 
-3.05 54 .665 


-3 . 5 77.669 
- 1 . 28 99.202 


n Va l 
*************.*************.**.**.************** 


- 20.777 .0235 


Bank Sta : Left 
8.088 


8.088 


Right 
99.202 
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.0235 99.202 


Coeff Contr. 
.3 


. 0235 


Expan . 
. 5 
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0 0 -.5 
-1.27 15.724 -1.44 
-2.17 36.55 -2.37 
-3.5 58.891 -3.65 


-3.05 81. 963 -2 .6 
-1.07 103.547 2.73 







upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 


o horiz. to 1.0 vertical 
o horiz. to 1.0 vertical 


.95 


Weir crest shape Broad Crested 


Number of Piers:= 3 


Pier Data 
Pier Station Upstream", 5.743 
Upstream num:: 2 


Width Elev Width Elev 
******************************** 


l. 83 -5.32 l. 83 7.68 
Downstream num:: 2 


Width Elev Width Elev 
******************************** 


l. 83 -5.32 l. 83 7.68 


Pier Data 
Pier Station Upstream:: 43.314 
Upstream num", 2 


Width Elev Width Elev 
******************************** 


l. 83 -5.32 1. 83 8.18 
Downstream num:: 2 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1. 83 8.18 


Pier Data 
Pier Station Upstream"" 83.695 
Upstream num:: 2 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1. 83 8.18 
Downstream num", 2 


Width Elev Width Elev 
******************************** 


1. 83 -5.32 1.83 B.18 


Number of Bridge Coefficient Sets 1 


Low Flow Methods and Data 
Energy 


Downstream", 


Downstream= 


Downstream= 


Selected Low Flow Methods Highest Energy Answer 


High Flow Method 
Energy Only 


Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 


8.088 


47.3 


86.95 


Class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 


Criteria to check for pressure flow = Upstream energy grade line 


BRIDGE OUTPUT Profile #100/10 
***************************************************************************************** 
• E.G. US. 1m) • 2.27 * Element *Inside BR US *Inside BR OS • 
* W.S. US. 1m) • 2.27 * E.G. Elev 1m) • 2.27 • 2.27 • 
* Q Total (m3/s) • 136.00 * W.S. Elev 1m) • 2.27 • 2.27 • 
* Q Bridge (m3/s) • 136.00 * Crit W.S. 1m) • -2.63 • -2.19 • 
* Q weir (m3/s) * Max ChI Dpth 1m) • 6.34 • 6.07 • 
• Weir Sta Lft 1m) • • Vel Total Im/s) • 0.30 • 0.29 • 
* Weir Sta Rgt 1m) • * Flow Area 1m2) • 454.48 • 469.58 • 
* Weir Submerg • • Froude # ChI • 0.05 • 0.04 • 
* Weir Max Depth (m) • • Specif Force (m3) • 1099.54 • 1082.09 * 
* Min El weir Flow 1m) • 8.90 * Hydr Depth 1m) • 4.14 • 4.11 • 
* Min El Prs 1m) • 7.91 * W.P. Total 1m) • 137.48 • 141. 63 • 
* Delta EG 1m) • 0.00 * ConY. Total (m3/s) • 45351.6 • 46323.1 • 
* Delta WS 1m) • 0.00 * TOp Width 1m) • 109.86 • 114.26 • 
* BR Open Area (m2) • 1050.11 • Frctn Loss 1m) 0.00 • 0.00 
* BR Open Vel (m/s) • 0.30 * C & E Loss 1m) • 0.00 • 0.00 • 
• Coef of Q • • Shear Total (N/m2) • 0.29 • 0.28 • 
* Br Bel Method *Energy only • Power Total (N/m s) • 0.09 • 0.08 • 
***************************************************************************************** 
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BRIDGE OUTPUT Profile #25/MHW 
***************************************************************************************** 
* E.G. US. (m) 
* W.S. US. (m) 
* Q Total (m3/s) 
* Q Bridge (m3/s) 
* Q Weir (m3/s) 
* Weir Sta Lft (m) 
* Weir Sta Rgt (m) 
* Weir Submerg 


Weir Max Depth (m) 
* Min El weir Flow (m) 
* Min E1 Prs (m) 
* Delta EG (m) 


Delta WS (m) 
* BR Open Area (m2) 
* BR Open Vel (m/s) 
* Coef of Q 
* Br Sel Method 


* 0.82 
0.82 


* 99.40 
* 99.40 


• 
• 


* 8.90 
* 7.91 


0.00 
* 0.00 
* 1050.11 
* 0.33 


*Energy only 


* Element 
E.G. Elev (m) 


* W.S. Elev (m) 
* Cdt W.S. (m) 


Max ChI Dpth (m) 
Vel Total (m/s) 


* Flow Area (m2) 
* Froude #- ChI 


Specif Force (m3) 
* Hydr Depth (m) 
* W.P. Total (m) 


ConY. Total (m3/s) 
* TOp Width (m) 


Frctn Loss (m) 
* C & E Loss em) 


Shear Total (N/m2) 
* Power Total (N/m s) 


*Inside BR US *Inside BR DS * 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


0.82 * 
0.82 * 


- 2 . 84 * 
4.89 * 
0.33 * 


299.25 * 
0.06 * 


553.31 * 
2.90 * 


121.51 * 
24993.4 * 


103.32 * 
0.00 * 
0.00 * 
0.38 * 
0.13 * 


0.82 
0.82 * 


-2.40 * 
4.62 * 
0.32 * 


307.95 
0.06 


518.44 
2.84 


126.49 
25082.2 * 


108.61 * 
0.00 
0.00 * 
0.37 
0.12 * 


***************************************************************************************** 


BRIDGE OUTPUT Profile #10/MHW 
***************************************************************************************** 
* E.G. US. em} 0.82 * Element *Inside BR US *Inside BR DS * 
* N.S. US. (m) * 0.82 * E.G. Elev (m) * 0.82 * 0.82 * 
* Q Total {m3/s} * 78.00 * W.S. Elev (m) * 0.B2 0.82 * 
* Q Bridge (m3/s) 78.00 * Crit w.S. (m) * -3.00 * -2.58 
* Q Weir (m3/s) * Max ChI Dpth (m) * 4.89 * 4.62 * 
* Weir Sta Lft (m) * * Vel Total (m/s) * 0.26 * 0.25 * 
* Weir Sta Rgt (m) * * Flow Area (m2) * 299.32 * 30B.03 * 
* Weir Submerg * * Froude # ChI * 0.05 * 0.05 * 


Weir Max Depth (m) * Specif Force (m3) * 552.19 517.40 * 
Min El Weir Flow (m) 8.90 * Hydr Depth (m) * 2.90 2.84 * 


* Min El Prs (m) 7.91 * W.P. Total (m) * 121.52 * 126.49 * 
Delta EG (m) * 0.00 * Cony. Total (m3/s) * 25001.8 * 25092.0 * 


* Delta WS (m) * 0.00 * Top Width (m) 103.33 * 108.62 
* BR Open Area (m2) 1050.11 * Frctn Loss (m) * 0.00 0.00 * 
* BR Open Vel (m/s) 0.26 * C & E Loss (m) * 0.00 0.00 * 
* Coef of Q * * Shear Total (N/m2) * 0.24 * 0.23 * 
* Br Sel Method *Energy only * Power Total (N/m s) * 0.06 * 0.06 
***************************************************************************************** 


CROSS SECTION 


RIVER; West River 
REACH: West River 


INPUT 


RS; 84 


Description; Kimberly Avenue - Downstream 
Station Elevation Data num= 30 


Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 


-20.777 
2.332 


19.935 
40.698 
63.118 


86.95 


3.5 
-.72 


-1.62 
-2.48 
-3.8 


-2.05 


-17.362 
4.665 


24.487 
44.845 
68.246 
91.936 


2.5 
-.93 
-1.8 
-2.6 


-3.65 
-1.5 


Manning's n Values 
Sta n Val 


num= 
Sta n Val 


-ll.87 
8.088 


29.039 
49.755 
73.375 
95.569 


3 
Sta 


.5 
-1.1 


-1.98 
-3.05 
-3.5 


-1.28 


n Val 
************************************************ 


-20.777 .0235 


Bank Sta; Left 
8.088 


8.088 


Right 
99.202 


.0235 99.202 .0235 


Lengths: Left Channel 
61 61 


CROSS SECTION OUTPUT Profile #100/10 


-5.582 
11.511 
32.794 
54.665 
77.669 
99.202 


Right 
53 


o 
-1.27 
-2.17 


-3.5 
-3.05 
-1.07 


o 
15.724 


36.55 
58.891 
Bl.963 


103.547 


Coeff Contr. 
.3 


-.5 
-1.44 
-2.37 
-3.65 
-2.6 
2.73 


Expan. 
.5 


******************************************************************************************* 
* E.G. Elev (m) 
* Vel Head (m) 
* W.S. Elev (m) 


Cdt W.S. (m) 
* E.G. Slope (m/m) 
* Q Total (m3/s) 
* Top Width (m) 
* Vel Total (m/s) 
* Max ChI Dpth (m) 
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* 2.27 
* 0.00 
* 2.27 
* -2.20 
*0.000006 
* 136.00 
* 119.75 
* 0.28 
* 6.07 


* Element 
* Wt. n-Val. 
* Reach Len. (m) 
* Flow Area (m2) 
* Area (m2) 
* Flow (m3/s) 
* Top Width (m) 
* Avg. Vel. (m/s) 
* Hydr. Depth (m) 


145 


• 
• 
• 
• 
• 
• 
• 
• 
• 


Left OB * 
0.023 * 
61. 00 * 
56.22 * 
56.22 * 
10.67 * 
24.81 * 
0.19 'II 


2.27 * 


Channel '/I 


0.024 'II 


61. 00 * 
430.41 * 
430.41 
124.57 * 


91.11 * 
0.29 * 
4.72 * 


Right OB * 
0.023 * 
53.00 * 
6.37 * 
6.37 * 
0.76 * 
3.82 * 
0.12 * 
1.67 * 







ConY . Total (m3/s) 
Length Wtd . (m) 
Min Ch El (m) 
Alpha 


* Frctn Loss (m) 
C & E Loss (m) 


56211.5 
* 60. 70 


-3. 80 
* 1.05 
* 0.00 
... 0. 00 


Conv. (m3!s) 
.. Wet.ted Per. (m) 
... Shear (N/m2) 


Stream Power (N/m s) 
... Cum Volume (1000 m3) ... 
.. Cum SA (1000 m2) .. 


4409.3 
25.19 


0.13 
0.02 
9.49 
3.95 


51486.5 
.. 91.32 
.. 0 . 27 
.., 0.08 


5 2. 34 
.. 11 .4 7 


• 
• 


• 


315.7 
5.07 
0.07 
0.01 
5.58 
3.17 


• 
• 


• 


Warn i ng: The conveyance rat io (upstream conveyance d ivided by d o wnstream c o nveyance) is l ess t h an 
0. 7 or greater than 1.4. This may indicate the need f o r additional cross sections. 


CROSS SECTION OUTPUT Profile ~2 5!MHW 


E.G. Elev (m) 
Vel Head (m) 


* W.S. Elev (m) 
Crit W.S. (m) 
E.G. Slope (m/m) 
Q Total (m3 /s ) 
Top Width (m) 


.. Vel Total (m/s) 
Max ChI Opth (m) 


... Conv. Tota l (m3 / s ) 
Length Wtd . (m) 
Min Ch EI (m) 


* Alpha 
Fretn Loss (m) 
C & E Loss (m) 


.., 0.82 


.., 0.01 


.., 0.82 


... -2.41 
·0. 000012 


99. 4 0 
114 . 11 


.. 0.31 


.. 4.62 
29183.1 


.. 60.B6 
-3.80 


.. 1.04 


.. 0.00 
0.00 


Element 
Wt. n-Val. 


'" Reach Len. (rn) 
Flo w Area (m2) .. 
Area (m2) ... 
Flow (m3 / s) 
To p Width (m) 
Avg. Vel. (m/s) 
Hydr. Depth (m ) 


.. Conv. (m3 / s) 
Wetted Per. (m) 
Shear (N/m2) * 
Stream Power (N/m s) 


... Cum Volume (1000 m3) ... 


.. Cum SA (1000 m2) 


Left OB 
0.023 .. 
61.00 
23.11 .. 
23. 11 .. 
4.00 


20.83 
0 . 1 7 ... 
1. 11 .. 


1175.5 
20.95 .. 


0.13 
0.02 * 
4.16 
3.35 


Channel 
0.024 
61. 00 


298. 2 5 
298.25 


95.16 
91.11 


0 .32 
3.27 


27938.5 
91. 32 


0 .3 7 
0 . 12 


35 .7 0 
11.47 


.. Right DB 
* 0.024 
... 53.00 


2.04 
2.04 
0.24 
2.16 
0.12 


.. 0.94 


... 69.1 
2.8 7 
0.08 


... 0.01 


.. 1.90 


.. 1.90 


• 


• 


• 
• 
• 
• 


Warning: The conveyance ratio (upstream c onveyance divided by downstream c o nveyance) is les s than 
0.7 o r g reater than 1.4. Thi s may indicate the nee d for addi t ional cross sections. 


CROSS SECTION OUTPUT Profile ffl0 / MHW 


E.G. Elev (m) 
Vel Head (m) 


... W.S. Elev (m) 


.. Crit W.S. (m) 
E.G. Slope (m/ m) 
Q Total (m3/s) 
To p Width lm) 
Vel Total (m/s) 
Max ChI Dpth (m) 
Conv. Total (m3/s) 
Length wtd. (m) 
Min Ch El (m) 
Alpha 
Frctn Loss (m) 
C & E Loss (m) 


0.82 
... 0.00 
... 0.82 
.. -2.58 
*0.000007 
.. 78.00 
• 114.11 
... 0.24 


4 .62 
29193.6 


6 0 .86 
.. -3. 80 
... 1.04 


0.00 
0.00 


.. Element 


.. Wt. n-Val. 


.. Reach Len. (m) ... 


.. Flow Area (m2) ... 
'* Area (m2) 


Flow (m3/s) 
Top Width (m) ... 


.. Avg. Vel. (m/s) 
Hydr. Depth (m) 


... Co nv. ( m3 /s ) 
... Wetted Per. (m ) ... 


She ar (N/m2) * 
.. Stream Power (N/m oj ... 
.. Cum Volume (1000 m3) ... 
... Cum SA (1000 m2l ... 


Left DB 
0.023 .. 
61. 00 .. 
23.13 ... 
23.13 


3.14 .. 
20.83 


0.14 
1.11 


1176.5 
20.96 * 


0.08 
0.01 * 
4.16 '" 
3.35 


Channel 
0.024 
61. 00 


298. 31 
298.3 1 


74.67 
91.11 


0 .25 
3 .27 


27948.0 
91 .3 2 
0.23 
0.06 


35.71 
11.47 


• 
• 
• 
• 
• 


• 
• 


Right DB 
0.024 
53.00 


2.04 
2.04 
0.18 
2.16 
0. 0 9 
0.94 
69.1 
2.87 
0.05 
0.00 
1. 90 
1. 90 


• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 


Warning: The conveyance ratio (upstream conveyance divided by downstream c o nveyance) is less than 
0.7 or greater than 1 .4. This may indicate the need for additional cross sectio n s. 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Description: 
Station Elevation 


Sta Elev 


-74. 021 
-39.546 
17.814 
4B.337 
84.163 


116.116 
150.131 


3 
o 


-1.15 
-1. 62 
-3.05 
-3.5 


-1.64 


Data 
Sta 


-58.497 
-17.056 
23.952 
55.87 


89.548 
122.405 


157.29 


RS: 23 


num= 
Elev 


2.5 
-.8 


-1.22 
-1. 91 
-3.5 


-3.05 
-1. 08 


num::::: 


34 
Sta 


-56.353 
o 


29.932 
63.403 
96.837 


128.695 
176 .9 75 


Elev 


2 
-1.08 
-1.32 
-2.2 


-3.65 
-2.6 


o 


St. 


-54.01 
5.837 


35.912 
71. 09 


104.126 
135.834 
227.519 


Manning's n Values 
Sta n Va l Sta n Val 


3 
Sta n Val 


-74.021 .016 


Bank Sta: Left Right 


Over a Century of 
Engineering Excellence 


o .016 157.29 .016 


Lengths; Left Channel Right 


146 


Elev 


1.5 
-1.08 
-1.42 
-2.4 
-3.8 
-2.4 
2.73 


St. 


- 51. 396 
11.674 
42.125 
78.778 


110.121 
142.972 


Coeff Contr. 


Elev 


1 
-1.08 
-1. 52 
-2.6 


-3 .65 
-2.2 


Expan. 







0 157.29 25 23 2 1 .1 . 3 


CROSS SECTION OUTPUT Profile #100/10 
*********** •••••••• ****I**.***** *** •••• *************** * ••••••• _____ •• __ • ••• ••• _ •• _______ • __ 


• E.G. Ele v 1m) • 2.27 • Element • Left OB • Channel Right OB 
Vel Head 1m) • 0.00 • Wt. n-Val. 0.016 0 . 01 6 • 0.016 • 
W.S. Elev 1m) • 2.27 Reach Len. 1m) 25.00 2 3. 00 21 .0 0 
Crit w.s . 1m) -2.41 Flow Area (m2) 139 . 81 71 0 . 05 1 03 . 01 
E.G. Sl o pe (m / m) ' 0 . 000001 • Are a (m2 ) 139 . 8 1 • 71 0. 0 5 • 103 .01 
Q Tot.a l (m3/s) • 136.00 Flow (m3 / s) 1 5 . 43 1 11 . 28 • 9. 2 9 
Top Width 1m) 276 .51 Top Widt h 1m) • 57.51 15 7 .2 9 • 61.71 


• Vel Tota l (m/s ) o. l<t Avg . Vel. (m/ s) 0 .11 0 .16 0.09 
• Max ChI Dpth 1m) 6.07 Hydr. Depth 1m) • 2.43 4.51 1.67 
• Conv. Total (m3 / s) '<- 148056. 3 Conv. (m3/s) • 16796.8 *12 114 2. 0 • 10117.6 
• Length Wtd. 1m) 23. 05 • Wetted Per. 1m) 57.70 • 157.44 61.80 


Min Ch El 1m) • -3. 80 • She ar IN/m2) 0.02 • 0.04 0.01 • 
Alpha 1. 08 S tre am Power (N/m s ) 0.00 0 . 01 • 0.00 
Fretn Loss 1m ) 0.00 Cum Volume (1000 m3) • 3 .51 17.55 • 2.6 8 • 
C & E Loss 1m ) • 0 .00 Cum SA (1000 m2 ) 1.44 • 3. 8 9 • 1.44 


~~~ ******************* *** ********.*** * •• ** •• ***.***************** * ** ****-* ***** ** ** ******** 


CROSS SECTION OUTPUT Profile #25 / MHW 


E.G. Elev 1m) 0.82 Element Left OB Ch a nnel Right OB 
Vel Head 1m) 0.00 We. n - Val. 0 .016 0 .01 6 0.016 • 


• W.S. Elev 1m) • 0.82 • Reach Len. 1m) 25.00 • 23.00 21.00 • 
Crit W.S. 1m) • -2.6 3 • Flo w Area (m2) 61.42 • 481.93 32.98 • 
E.G. Slope (m/m) *0.000002 Area (m2) 61 .42 • 4 81. 9 3 • 32.98 
Q Total (m3 /s ) • 99.4 0 Flo w (m3/s) 6. 80 • 89 . 41 3.19 
Top Width 1m) 241.4 1 Top Width 1m) • 49 .26 157. 2 9 34.86 
Vel Tot a l (m/ s ) 0. 1 7 Avg. Vel. (m/ s) o . 11 • 0 . 1 9 • 0 .10 • 
Max chI Dpth 1m) 4.62 Hydr. Depth 1m) 1. 2 5 3. 0 6 0.95 • 
Conv. To t a l (m3/s) 70594 .0 Co ny . (m3 / s) 4827. 0 • 6350 1 . 9 • 2265.1 
Length Wt d . 1m) 23.05 Wetted Per. 1m) 4 9. 31 1 57 . 44 34.91 


• Min Ch El 1m) -3.80 Shear IN/m2 ) 0.02 0. 0 6 0.02 • 
Alpha • 1. 08 • Stre am Power (N/ m s) 0 .00 0 .01 0.00 • 
Fretn Loss 1m) • 0.00 Cum Volume (1000 m3) • 1. 58 11. 91 0.9 7 • 
C & E Loss 1m) 0. 00 Cum SA (1000 m2) 1.21 • 3 . 89 0.92 • 


* .**~************** * ********************************.*********************.**************** 


CROSS SECTION OUTPUT Profile #lO / MHW 
** *************** ******* ************** ** ********************** * ******** * ** ***************** 


E . G. Elev 1m) 0.82 • Element Left OB • Chann e l Right DB • 
vel Head 1m) 0.00 We. n-Val. 0.016 0 .01 6 0 . 0 16 • 
W. S . Elev 1m) 0.82 Reae h Len. 1m) 25.00 23.00 • 2 1 .00 
Cdt W.S . ( m) • -2.7 7 Flo w Area (m2) 6 1. 43 • 481. 95 32.99 
E.G. Slope (m/ m) *0.0000 01 Area (m2) 61.43 481.95 • 3 2. 99 
Q Total (m3 ! S) 78.00 • Flo .... (m3/ s) 5.3 3 7 0 . 16 • 2.50 
Top Width 1m) 241. 4 1 • To p width 1m) 49.26 15 7 . 29 34.86 
Vel Total (m/ s ) • 0.14 • Avg. Vel. (m/s) 0.09 0. 1 5 0.08 • 


• Max Chl Dpth 1m) • 4. 62 • Hydr. Depth 1m) 1.25 • 3.06 • 0.95 
• Cony. Tot al Im3 /s) • 70598 .6 · Cony. (m3!s) 4B27.6 • 6350 5 .6 • 2265.4 • 


Length Wtd. 1m) • 23 .05 • Wetted Per. 1m) 4 9.31 15 7 .44 • 34.91 • 
Min Ch El 1m) • - 3.80 • She ar IN/m2) 0.01 • 0 . 04 0.01 • 
Al pha • 1. 08 S tream Power (N / m s) 0.00 0 .01 0.00 
Fre tn Loss 1m) 0.00 Cum Volume ( 1000 m3) 1. 58 11 .91 0. 97 


• C & E Loss 1m) • 0. 00 Cum SA (1000 m2) 1. 21 • 3 . 89 0 .92 • 
~~******************************************~***~~***************************************** 


CROSS SECTION 


RIVER: WestRiver 
REACH: WestRiver 


INPUT 
Descriptio n : 
Station Elevation 


Sta Elev 


-61.052 2 . 73 
13.83 -.99 
47.91 -1. 57 


87.607 -2 . 6 
1 24. 205 -3.6 5 
162.815 -2.2 


Data 
St. 


-41.439 
20.355 
55.526 
9 4.746 


130.688 
171.93 


Ma nni ng ls n Values 
Sta n va l S t a 


RS: 0 


nurn"" 
Elev 


0 
-1.1 


-1.69 
-3.05 
-3.5 


-1. 64 


num= 
n Val 


30 
St. 


- 21.77 
26.879 


63.8B 
101 .883 
138.157 
1 81 .046 


3 
Sta 


Elev St. 


-.8 0 
-1.2 33.58 7 


-1.94 72 .232 
-3.5 109.803 


-3.05 145. 625 
-1. 08 22 0.876 


n Va l 
******* *** ********* * ***.****** ** **************** 


Over a Century of 
Engineering Excellence 


147 


Elev St. Elev 


-1.08 6.915 -1.04 
-1.33 40.294 -1.45 
-2.2 79.92 -2.4 


-3.65 117.722 - 3.8 
-2.6 154.22 - 2. 4 


0 263 .479 2.73 







- 6 1 .0 52 .016 


Bank Sta: Le ft Right 
o 181. 046 


o .016 181.046 .016 


Lengths : Lef t Channel 
o 0 


Ri ght 
o 


CROSS SECTI ON OUTPUT Prof ile #1 00/ 1 0 


· E.G. El ev 1m) 2.2 7 Element 
• Vel Head 1m) 0.00 Wt . n - Val . 
• W.S . Elev 1m) 2 .2 7 • Reach Len. 1m) 


• Crit W.S. 1m) -2 . 4 9 • Flo w Area (m2) 
• E.G. Sl ope (m/ m) "'0. 00000 1 Ar ea 1m2) · Q To tal (m3/s) 136.00 Flo w (m3/s) · TOp Width 1m) • 314.05 TOp Width 1m) 


• Vel Total (m/ s) 0.12 • Avg . Vel. (m/ s) 
• Max ChI Dpt h 1m) 6.07 • Hydr. Depth 1m) 


• Cony. Total (m3/s) *172863.0 • Co n y. (m3/s) · Length Wtd. 1m ) · Wette d Per. 1m ) 
Min Ch 81 1m) - 3 . 80 Shear ( N/ ro2) 


• Alpha 1 .0 7 Stream Power (N/m s ) 
• Fretn Loss 1m) • • Cum Volume (1 000 m3) 


C & E Loss 1m ) • • Cum SA (100 0 m2) 


• 


• 


• 
• 


Coe ff Contr . 
. 1 


Expan . 
. 3 


Le ft DB Channel 
0 .016 0 .01 6 


• 
140.92 • 816.14 
140.92 • BI 6. 14 • 


13 .43 • 109.46 
57 .75 181. 05 


0 .10 0. 13 
2. 44 4.51 


17069.7 *139135.4 
57 .92 1 8 1.17 


0 .01 0 .0 3 • 
0 . 00 0 . 00 


• 
• 


Right DB 
0. 016 


152 . 1 4 
152. 14 • 


13.11 
75.2 6 


0. 09 
2. 02 


16657.9 
7 5 .34 


0 .01 • 
0. 00 


* ...... **** *** * ••• ~~~********~** ... * * * ... * .... ***.* .... ** ... ......... * ............ ~**** ................ . * ** .... * .... ** .... ** ... * ...... * 


CROSS SECT ION OUTPUT Profil e #25 / MHW 


• E.G. Elev 1m ) 0.82 • Element Lef t DB · Channe l Right OB • 
• Vel Head Iml • 0.00 • Wt . n-Val. 0 .016 0.0 1 6 0.01 6 • 
• W.S. Elev 1m) 0 .82 Reach Len. 1m) • • • • 
• Crit w.S . 1m) -2 .6 9 Flo w Area (m2) 6 4 .72 553.58 59 . 4 1 
• E.G. S l ope (m/m) *0.000001 • Area (m2) 6 4.72 • 5 53 .5 8 59.4 1 
• Q Tota l (m3 /s) 99.40 • F low (m3/ s) 6.37 87.81 5. 22 · To p Width 1m) 281 .00 • Top Width 1m) 47.33 • 181.05 52. 62 • 
• Vel Tota l (m/ s) 0 . 1 5 • Avg. Vel. (m/s) • 0. 10 • 0. 16 0.09 • · Max ChI Dpth 1m) 4 .62 • Hydr . Depth 1m ) 1. 37 3 . 06 1. 13 


Cony. To tal (m3 /s) 82 4 75. 1 • ConY . ( m3 / s) • 5284.4 72 855 .9 4334.8 
Length Wtd. 1m) Wet t ed Per. 1m) 47.40 181.17 52. 67 


• Min Ch El 1m) -3.80 Shear (N/m2) • 0.02 • 0.04 • 0. 02 
• Alpha 1. 08 • Stream Powe r (N/m s) • 0.00 • 0.01 0.0 0 • 


F'rctn Loss 1m) Cum Volume (1000 m3) · C & E Loss 1m) · Cum SA (l000 m2) • 
••••• * ............. *.* •• • * •• • *** •• ** . ... * •••••••• • ~ •• * ... * •• ~ ••• *.** ...... * ••••• * ••• * ••• * ...... *.*~* ... **** 


CROSS SECTI ON OUTPUT Profil e #1 0/MHW 
... ... *.***************** .... * ••• * ... * . , ..... ********* ... *.**.** ........ ****** ........ ** * ****.**** ... * ...... ****.* ... 
• E.G. Elev 1m) 0.82 • Element • Left DB • Channel Right DB 
• Vel Head 1m) 0.00 • Wt. n - Va l . 0. 01 6 • 0. 0 16 0.016 
• W. S . Elev 1m) • 0 .82 Reac h Len. (m ) • • 
• eri t W.S. 1m) • -2.82 • Fl ow Area (m2l 6 4.72 • 553 . 58 59.41 · E.G. Slope Im/m) *0.000 001 • Area (ro2) • 6 4.72 • 553.58 59.41 • · Q Total (m3/s ) 78.00 • Flo w (m3 /s) • 5 .00 68.90 4. 10 • · Top Width 1m) 281 .00 • Top Width 1m) • 47.33 ISl.05 52.62 • 
• Ve l Tota l (m/ s) 0.12 Avg . Vel. (m/s) • 0 .08 • 0 . 12 • 0.07 
• Max ChI Dpth (m) 4. 6 2 • Hydr . Depth (m ) 1. 37 • 3.06 1.13 
• ConY. Total (m3 /s) 82475 . 1 · ConY . (m3/s) • 528 4.4 72855.9 4334. 8 · Le ngth wed. 1m) · wet. ted Per. 1m) 47.40 181.17 52.6 7 
• Min Ch E1 1m) -3.80 Shear (N/m2) • 0.01 • 0.03 0.01 · Alpha 1. 08 • Stream Power IN/ m 5 ) • 0.00 • 0.00 0.00 • 
• Frctn Loss 1m) • • Cum Volume (1000 m3) • • • • 
• C & 8 Loss 1m) • CUm SA (1000 m2) • • 
***.**.* ... * ... * ...... * •••• ** ..................................................................... * ......... * ... ** .... ** ... ***** .... *.* ...... 


••••• * ............ ****.* •• ** ... * .......... * .* ............ * ........... * ...... * ... * .............. * ........ ** ... * ....... . 


SUMMARY OF MANNING'S N VALUES 


River:WestRiver 
........... ........ ... **** ... *** ...... **.* ...... *.* ... *.** ....... ** ...... ******** .... *** ... * ............. 


• Reach • River Sta . • n1 n2 • n3 • 
.****** ........... * * .*****.*.****.*** .... * .............. * .... ** ................. *** ... **.** •• 
·WestRi ver 869 • . 065· . 0 2 35· . 065· 
"'WestRiver • 80B • .065 * .0235*" .06 5* 
'WestRiver • 70. • .065 '" .0235· .065· 
·WestRiver • 556 • .065'" .0235'" . 065* 
*WestRiver • 392 • .07 * .023 5'" .06 5* 
"'Wes tRiver • 368 .5 ·Bridge • • • 
*Wes t Ri ver • 344 • .07 * .0235* . 065 '" 
"'westRiver 299 • .07 * . 0.235* . 065 * 
*Wes tRiver • 272 • .0 7* .0235'" .06 5· 
"'WestRiver • 145 • .07 * .02 35* .065' 
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·WestRiver 1 08 .023 5* .02 35" .0235· 
*WestRiver 95 . 5 ·Br idge , 
·Wes tRiver , 84 .023 5" .0235 · .023 5· 
*WestRi v e r , 23 . 016 * .0 16 * .01 6* 
·WestRi ver , 0 , .0 16· .016* .016 * 
••• * •• *** ......... * ••••••• • ••••••••• * ............................... 


SUMMARY OF REACH LENGTHS 


River: WestRiver 
••••••••••• ~ •••••••• • •• ~ ••••• ** ••••••• • • - ••••••••• + ••••••• * •• * ••• 


Rea ch Rive r Sta. Left , Channel , Right , 
....... . ........ * ** ......... ** ••••• ** ** • •••• • * •• • ••• • •••••• * •••• • • •• 
·We stRiver 86 9 92' 61' 38 ' 
·WestRi ver , 808 , 67' 104* 100· 
·Wes tRiver 704 10 1'1' 148· 166* 
·westRive r 556 220· 164· 157* 
·WestRiver 392 , 48' 48 ' 48' 
·WestRi ver , 36 8 . 5 *Bridge , , , 
·WestRiver * 344 , 45' 45' 45' 
·WestRiver , 299 35' 27' 27 ' 
·WestRiver 272 85' 127* 142" 
·WestRiver 145 B' 37' 97' 
·WestRiver , lOB , 24' 24' 22' 
·WestRiver , 95. 5 *Bridg e , • , 
·WestRiver • 84 • 61' 61' 53' 
·WestRiver 23 , 25' 23' 21' 
·We stRiver • 0 • 0' 0' 0" 


........ ** .... . .... ... ...... * .. ..... . . *.* . ...... * . .. .... .. ... . *.* •• • • * .... ......... . .... . 


SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: WestRiver 


...... . .... . .... . .... ** ... . ...... . .......... *** . ......... . 
Reach , Rive r Sta. , Cantr. , Expan . , 


....... * •••••• *_ .......... _* ............... * •••••• ***** •• * 
·WestRiver , 86 9 .3' .5 ' 
·WestRiver 808 .3" .5 ' 
·WestRi ver , 704 .1 ' .3' 
*westRiver , 55 6 .1' . 3 ' 
*Wes tRi ve r 392 , .3' . 5' 
·WestRiver 36B.S ·Br idge , 
·WestRi ver , 34. .3' . 5 ' 
·wes tRiver , 299 . 1 ' .3 ' 
*Wes tRiver 272 , .1' .3' 
*West River • 145 , .3' .5 ' 
*WestRiver • 108 , .3' . 5' 
*WestRiver , 95.5 *Bridge 
·Wes tRive r B4 , . 3 ' . 5' 
·Wes tRiver 23 . 1' .3' 
·westRiver 0 .1' .3' 
.* . ** ** * •• ***** ** **** **** *** ***** • • ** *** **.**** **.*** .* 


••• ** •• ***.********.*** ••••• ** ... ** •• ** •• ** .. * •• *.***** •• ****.*** •••• ****** •• ***** 


ERRORS WARNINGS AND NOTES 
Errors warnings a nd Notes for Plan construct ion 


River: Wes tRiver Reach: WestRiver RS: 392 Profile: 100 / 10 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance ) i s less 


tha n 0.7 or gre ater than 1.4. 
This may indicate the need for additional crOSB sections. 


River: WestRive r Reach: West River RS: 392 Profil e: 25/MHW 
Warning:The conveyance ra t io (upstream c onveyance divided by downstream conveyance) is l e ss 


than 0.7 or greater than 1.4 . 
This may indicate the need for additional cross s ections. 


River: Wes tRiver Reach: WestRiver RS: 392 Profile: 10/ MHW 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 


than 0. 7 or g r eater than 1 .4. 
Thi s may indi cate the need for a dditio nal cross sections . 


River: WestRiver Reach: WestRi ver RS: 368.5 Profile : 100/ 10 Downstream 
Warning : The conveyance ratio (upstream conveyance divided by downs tream conveyance) is l ess 


than 0 .7 or greater than 1.4. 
Thi s may indicate the need f o r a dditio nal c ross sections. 


River: WestRiver Reach: WestRiver RS: 36 8 .5 Profile : 25/MHW Downs t ream 
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Wa rning:The conveyance r at i o (upstream conveyance d ivide d by downstream conveyance ) is l es s 
than 0.7 o r greater tha n 1. 4. 


This may indicate che need for additi onal cross sections. 
Rive r : WestRiver Reach: Wes t River RS: 368.5 Profi le : l O/MHW Oo~nstream 


Warning:The conveyance ratio (upstream conve yance divide d by down s tre am co nveyance) is l ess 
than 0.7 or greater than 1.4. 


This may indicate the need for a dditional cross sections. 
River: We stRiver Reach; WestRiver RS: 299 Profile : 100/10 


Wa rning:The conveyance rat io (upstream conveyance d ivided by downstream conveyance) is less 
than 0. 7 or greater than 1.4. 


This may indicate the need for additional cross s ecti o ns. 
River : WestRiver Rea c h : WestRiver RS: 299 Profile : 2s/MHW 


Wa rning:The conveyance rat i o (upstream conveyance divided by d ownstream conveyance) is l ess 
than 0.7 or greater than 1.4. 


Thi s may indicate the need for addit ional cross sections. 
River: WestRiver Reach: WestRive r RS: 299 Profile: 10/MHW 


Warning:The conve yance ratio (upstream conveyance divi de d by downstream conveyance} is less 
t han 0 .7 o r greater than 1 .4. 


This may indicate the need f or additional cross sectio ns. 
River : WestRiver Reac h: WestRiver RS: 272 Profile: 100/ 10 


Warning:The conveyance ratio (upstream conveyance divided by d owns tream conveyance) is less 
than 0.7 or greater than 1.4. 


This may indicate the need for a dditional cross sections . 
River : WestRiver Re ach: West River RS: 272 Prof i le : 25/MHW 


Wa rning:The conveyance ratio (upstream conveyance divided by down s tream conveyance ) is l ess 
than 0 .7 or greater than 1 . 4. 


Th i s may indicate the need f o r a dditional c ross sections. 
River: We stRiver Reach: WestRiver RS: 272 Profile: lo / MHW 


Wa rning:The conveyance ratio (upstream conveyance d ivided by downstream conveyan ce) is less 
than 0.7 or greater than 1.4. 


Thi s may indicate the need for additional cross sections . 
Rive r: WestRiver Rea ch: WestRiver RS: 84 Profile: 100/10 


Warning:The conveyance ratio (upstream conveyance d i vided by downs tream conveyance) is lesa 
than 0.7 or greater than 1.4. 


This may indicate the need f or additiona l cro ss sectio ns. 
River : We s tRiver Reach: West River RS: 84 Profil e: 2S/MHW 


Warning:The conveyance racio (upstream conveyance div ide d by down s t ream conveyanc e) is les s 
than 0.7 or greater than 1.4. 


This may indicate the need for additional cross sections. 
River: West River Reach: WestRiver RS: 84 Profile: 10 / MHW 


Wa r ning:The conveyance ratio (upstream conveyance divided by downstream conveya n ce) is l e ss 
than 0. 7 o r gre ater than 1.4. 


Th i s ma y indi cate the need for additional c r oss sections. 


Over a Century of 
Engineering Excellence 


150 







APPENDIX F: WATER SURFACE PROFILES 
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