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Close, Jensen and Miller, P.C.

BY: B.A.
CHKD.BY: DATE: 3/08/2010
BRIDGE NO.00596

ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH RAILROAD, NAUGATUCK, CT

STRUCTURE TYPE: POST-TENSIONED CONCRETE | GIRDERS
YEAR BUILD: 1958, 1960
1963, 1987, 1993 (REHAB.)

DECK WIDTH OUT TO OUT: 64' - 6" DECK WIDTH CURB TO CURB: 50' - 0"
DECK THICKNESS AND TYPE: 8" CONCRETE, CAST BETWEEN BEAMS WITH 2 1/2" BITUMNOUS OVERLAY
CONCRETE COMPRESSIVE STRENGTH: f:C= 5000 psi (P/S CONC. GIRDERS)
fs= 250,000 ps| (PRE-STRESSING STEEL) fs= 200,000 psl (POST-TENSIONING STEEL)
BEAM SPACING: 5' - 11%"
SPAN LENGTHS: 75.54' (SPAN 1 & 6)

97.5' (SPANS 2- 5)

LOAD RESISTANCE FACTOR RATING SUMMARY (LRFR)
HL-93, L73.0 (4 Axle), L3S2 (5 Axle), P76.5 (4 Axle), P204 (8 Axle), P380 (19 Axle), TLC (9 Axle)

LRFR STRENGTH | LIMIT STATE INVENTORY |OPERATING [INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR
HL-93 1.00 1.30 * 0.53
L73.0 * 1.66 * 0.88
Interior L3S2 * 2.00 * 1.00
2-5 Girder p76.5 | Flexural @ Midspan * * * *
(As Built) P204 Shear @ .25L * * * =
P380 * * * *
TLC * * * *
HL-93 0.71 0.92 * 0.37
L73.0 * 1.20 * 0.61
Span 5 Interior | L3S2 * 1.50 * 0.72
5 Girder E4 p76.5 | Flexural @ Midspan * * * *
(As Inspected) | P204 Shear @ .25L * * * *
P380 * * * *
TLC * * * *
LRFR STRENGTH il LIMIT STATE INVENTORY |OPERATING [INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR
HL'93 * * * *
L73.0 * * * *
Interior L3S2 * * * *
2-5 Girder P76.5 | Flexural @ Midspan * 1.30 * 0.92
(As Built) P204 Shear @ .25L * 1.10 * 0.68
P380 * 1.30 * 0.94
TLC * 0.84 * 0.57
HL-93 * * * *
L73.0 * * * *
Span 5 Interior | L3S2 * * * *
5 Girder E4 | P76.5 | Flexural @ Midspan ¥ 1.10 * 0.57
(As Inspected) | P204 Shear @ .25L * 0.99 * 0.42
P380 * 1.20 * 0.58
TLC * 0.76 * 0.36

3/31/2011



C’lose, Jensen and Miller, P.C.

BY: BA.
CHKD.BY: DATE: 3/15/2010
BRIDGE NO.00596

ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH RAILROAD, NAUGATUCK, CT

STRUCTURE TYPE: POST-TENSIONED CONCRETE | GIRDERS

YEAR BUILD:1958, 1960
1963, 1987, 1993 (REHAB.)
DECK WIDTH OUT TO OUT: 64' - 6"
DECK THICKNESS AND TYPE: 8" CONCRETE, CAST BETWEEN BEAMS WITH 2 1/2" BITUMNOUS OVERLAY
CONCRETE COMPRESSIVE STRENGTH: f'C= 5000 psi (P/S CONC. GIRDERS)

f's= 250,000 psl (PRE-STRESSING STEEL)
BEAM SPACING:

5-11%"

SPAN LENGTHS: 75.54' (SPAN 1 & 6)
97.5' (SPANS 2- 5)

DECK WIDTH CURB TO CURB: 50’ - 0"

LOAD RESISTANCE FACTOR RATING SUMMARY (LRFR)

fs= 200,000 psi (POST-TENSIONING STEEL)

HL-93, L73.0 (4 Axle), L3S2 (§ Axle), P76.5 (4 Axle), P204 (8 Axle), P380 (19 Axle), TLC (9 Axle)

LRFR STRENGTH | LIMIT STATE INVENTORY |OPERATING [{INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR

HL-93 1.30 1.60 * 0.30

L73.0 * 2.90 * 0.65

Interior Girder | L3S2 * 4.00 * 0.81
1&6 P76.5 ] Flexural @ Midspan * * * *
{As Builty | P204 Shear @ .05L * * * *
P380 * * * *
TLC * * * *

LRFR STRENGTH Il LIMIT STATE INVENTORY |OPERATING |[INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR

HL‘93 * * * *
L73.0 * * * *
Interior Girder | L3S2 * * * *

1&6 P76.5| Flexural @ Midspan * 2.70 * 0.69

{As Built) P204 Shear @ .05L * 2.10 * 0.56

P380 * 2.70 * 0.82

TLC * 1.60 * 0.46




Close, Jensen and Miller, P.C.

BY: BA.
CHKD.BY: DATE: 3/10/2010
BRIDGE NO.00596

ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH TRACKS, NAUGATUCK, CT

STRUCTURE TYPE: POST-TENSIONED CONCRETE | GIRDERS
YEAR BUILD:1958, 1960
1963, 1987, 1993 (REHAB.)

DECK WIDTH OUT TO OUT: 64’ - 6* DECK WIDTH CURB TO CURB: 50' - 0"
DECK THICKNESS AND TYPE: 8" CONCRETE, CAST BETWEEN BEAMS WITH 2 1/2" BITUMNOUS OVERLAY
CONCRETE COMPRESSIVE STRENGTH: fC= 5000 psi (P/S CONC. GIRDERS)
f's= 250,000 ps! (PRE-STRESSING STEEL) fs= 200,000 psi (POST-TENSIONING STEEL)
BEAM SPACING: 5' - 11%"
SPAN LENGTHS: 75.54' (SPAN 1 & 6)

97.5' (SPANS 2- 5)

LOAD RESISTANCE FACTOR RATING SUMMARY (LFR vs. LRFR)

HS-20, HL-93, L73.0 (4 Axle), L3S2 (5 Axle), P76.5 (4 Axle), P204 (8 Axle), P380 (19 Axle), TLC (9 Axle)

LRFR STRENGTH | LIMIT STATE INVENTORY |OPERATING {INVENTORY | OPERATING
LFR RATING Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR | FACTOR FACTOR | FACTOR
HS-20 1.08 1.80 1.21 2.02
HL-93 1.00 1.30 * 0.53
L73.0 * 1.66 * 0.88
Interior L3S2 * 2.00 * 1.00
2-5 Girder P76.5 | Flexural @ Midspan * * * *
(AsBuit) | P204| Shear@ .25L . 0.83 * : 0.80
P3so * 0.89 * "~ 0.93
TLC * »* * *
HS-20 0.80 1.56 1.15 1.92
HL-93 0.71 0.92 * 0.37
L73.0 * 1.20 * 0.61
Span 5 Interior | L3S2 * 1.50 * 0.72
5 Girder E4 p76.5 | Flexural @ Midspan * * * *
(As Inspected) | P204 Shear @ .25L * 0.72 * - 0.76 "
P380 * - 0.77 * " 0.88 ~.
TLC * * * *
LRFR STRENGTH Il LIMIT STATE INVENTORY|OPERATING |INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR | FACTOR | FACTOR FACTOR
HL'93 * * * *®
L73.0 * * * *
Interior L3S2 * * > *
2-5 Girder p76.5 | Flexural @ Midspan * 1.30 * 0.92
(As Built) P204 Shear @ .25L * 1.10 * 0.68
P380 * 1.30 * 0.94
TLC * 0.84 * 0.57
HL-93 * * * *
L730 * * * *
Span 5 Interior | L3S2 * * * *
5 Girder E4 | P76.5 | Flexural @ Midspan * 1.10 * 0.57
(As Inspected) | P204 Shear @ .25L * 0.99 * 0.42
P380 * 1.20 * 0.58
TLC * 0.76 * 0.36

. 3/30/2011
©



Close, Jensen and Miller, P.C. 3/30/2011

BY: BA. s 8
CHKD.BY: DATE: 3/08/2010 ,LL

BRIDGE NO.00596
ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH TRACKS, NAUGATUCK, CT

STRUCTURE TYPE: POST-TENSIONED CONCRETE | GIRDERS
YEAR BUILD:1958, 1960
1863, 1987, 1993 (REHAB.)

DECK WIDTH OUT TO OUT: 64' - 6" DECK WIDTH CURB TO CURB: 50’ - 0"
DECK THICKNESS AND TYPE: 8" CONCRETE, CAST BETWEEN BEAMS WITH 2 1/2" BITUMNOUS OVERLAY
CONCRETE COMPRESSIVE STRENGTH: f'C= 5000 psi (P/S CONC. GIRDERS)
f's= 250,000 psl (PRE-STRESSING STEEL) f's= 200,000 ps! (POST-TENSIONING STEEL)
BEAM SPACING: §' - 11%"
SPAN LENGTHS: 75.54' (SPAN 1 & 6)

97.5' (SPANS 2- 5)

LOAD RESISTANCE FACTOR RATING SUMMARY (LRFR)
HL-93, L73.0 (4 Axle), L3S2 (5 Axle), P76.5 (4 Axie), P204 (8 Axle), P380 (19 Axle), TLC (9 Axle)

LRFR STRENGTH | LIMIT STATE INVENTORY |OPERATING [INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR
HL-93 1.00 1.30 * 0.53
L73.0 * 1.66 * 0.88
Interior L3s2 * 2.00 * 1.00
25 Girder P76.5 | Flexural @ Midspan * * * *
(As Buiit) P204 Shear @ .25L * * * *
P380 * * * *
TLC * * * *
HL-93 0.71 0.92 * 0.37
L73.0 * 1.20 * 0.61
Span 5 Interior | L3S2 * 1.50 * 0.72
5 Girder E4 P76.5 | Flexural @ Midspan * * * *
(AsInspected) | P204 |  Shear @ .25L * * * .
P380 * * * *
TLC * * * *
LRFR STRENGTH Il LIMIT STATE INVENTORY |OPERATING [INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR
HL-93 * * * *
L73.0 * * * *
Interior L3S2 * * * *
2-5 Girder P76.5 | Flexural @ Midspan * 1.30 * 0.92
{As Built) P204 Shear @ .25L * 1.10 * 0.68
P380 * 1.30 * 0.94
TLC * 0.84 * 0.57
HL‘93 * »* * *
L73.0 * * * *
Span 5 Interior | 1.3S2 * * * *
5 Girder E4 | P76.5 | Flexural @ Midspan * 1.10 * 0.57
(As Inspected) | P204 Shear @ .25L * 0.99 * 0.42
P380 * 1.20 * 0.58
TLC * 0.76 * 0.36




Close, Jensen and Miller, P.C.

BY: BA DATE: ## SUBJECT: BR. 596 SHEETNO.: /E OF
CHKD. BY: DATE: 14/ RATING JOB NO.:

BR. 00596:
ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH RR TRACKS

NAUGAUCK, CT

STRUCTURE TYPE: PRESTRESSED CONCRETE | GIRDERS
YEAR BUILT: 1958 WITH REHABILITATIONS ON 1963, 1987, 1993
SPAN LENGTHS: 75.54' (SPANS 1 & 6), 97.5' (SPANS 2-5)

BEAM SPACING: 5'-11 172"

DECK WIDTH OUT TO OUT: 64'-6"

DECK THICKNESS: 8"
CONCRETE COMPRESSIVE STRENGTH: 5000 PSI (P/S CONCRETE GIRDERS)
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Close, Jensen and Miller, P.C.
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Naugatuck, CT, 1958.

7. Rehabilitation Plans for Route 68 over Naugatuck River, Metro North Tracks, Route
8, and North Main Street, Naugatuck, CT, 1987.

8. McNichols Master Catalog, 1999.

9. Design of Prestressed Concrete Structures, by T.Y. Lin, 1955.

10. Engineering Formulas, by Gieck & Gieck, 6% Edition, 1990.

11.Bridge Safety Inspection Report, CDOT Bridge No. 00596, 2000 Routine Inspection.

12. Bridge Safety Inspection Report, CDOT Bridge No. 00596, 2009 Routine Inspection.




Close, Jensen and Miller, P.C.

./ GENERAL NOTES AND ASSUMPTIONS

-
i

1. Span nomenclature was the same as that used in the latest inspectic;n
field notes. Girder nomenclature was the same as that used in the1958
= original construction plans. :

» 2. An overlay thickness of 2%4", as shown in the 1958 original construction
plans, was used for dead loads. All superimposed dead loads were
distributed evenly to all girders.

i
w

For all spans, the exterior girders (A in spans 1 & 6, C in spans 2 & 5, and
F in spans 3 & 4) were not rated, since they will not be subjected to any

Lt

_; vehicular live load. Only the typical interior girders (B in spans 1 & 6 and E
; in spans 2-5) were rated. Interior girder D (adjacent to the curb) in spans P
f 2-5 was not rated since it has a larger cross-section, greater prestress }
' force and lower live load shear distribution factor than the typical interior
girder E. 1942, A 1 1493 _

4. A review of the”1987"rehabilitation plans indicates that, except for the
additional dead load from a 6 diameter gas mail}: the rated members
were not affected by the rehabilitation. (19€7 2hay)

} o .’.._—-_._,&___.J‘__“L__ .,

5. A review of the latest inspection field notes indicates "concrete

spalls, whichdo  affect the bridge rating.

(55 NEXT pAGE)
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P 'Ali of ihe éoncrété girders have arcas of hairline cracks and mapcracks with and without
;x efflorescence as well as spalls with and without exposed strands and hollow areas in random
" locations. Five of the girders have more advanced spalls that are up to 55” long and 6” deep that
1 have exposed corroded strands. Consider analyzing this structure with a reduced capacity for the

| beams with large spalls and/or broken prestressing strands. Clean and paint the exposed strands

!

----- | and patch the spalls (+/- 10 CF).

!

Prestressed Concrete I-Beanis with closed horizontal hairline cracks at the intersection of the

girder webs and top flanges in Span 1 and random vertical, horizontal, diagonal hairline cracks

and mapcracks with and without efflorescence. Some cracks at the ends have been epoxy

injected. There are also spalls with and without exposed rebar and hollow areas in the webs,
typically at girder ends beyond the bearings. The underside of the girder bottom flanges have

closed hairline cracks and small spalls at random locations, plus the following:

INT. | |G10in Span 1 - 12" diameter x 2" deep spall with five strands exposed 6" long in the underside
of the bottom flange located 12' from the West Abutment.

1G10 in Span 2 - 21" x 10" x 8" deep new spall with corroded strands near Pier 2.

INT. 1G4 in Span 5 - 36" x 12" x 14" deep spall with seven strands exposed up to 23" long and heavy

WO%T(A;Q, t with several wires broken on two strands on the underside of the bottom flange at
T |approximately midspan,

G5in Span § - 10" x 6" x 3" deep spall with strands exposed'up to 10” long and a 6" diameter
! lhollow area on the underside of the bottom flange near the third diaphragm from Pier 4.

|G11in Span 5 - 8" x 55" x 6" epoxy coated spall with one exposed strand with some light rust

beginning to show through on the underside of the bottom flange at midspan.
G11.in Spans 2, 3 & 4 - The girders have longitudinal hairline cracks up to 56" long x up to 1/16"

wide in the bottom flange with hollow areas up to 2' x 8’ and a 18" x 4* x 2" deep spall (1 exposed

strand) with a 1' x 2* hollow area in Span 3. All are on the bottom flange in the middle 1/3 of the
span. In addition, some of these areas appear to have been patched.
'1G1 in Span 4 - longitudinal cracks open to 1/8” x 56" long with a 24" x 55" hollow area and a 13"

Ix %" deep spall located along the bottom flange at midspan.

Exterior post tensioning is present along G11 in Spans 2, 3 and 4 with no deficiencies. Random
cast-in-place diaphragms (and pipe supports in Bay 10) have open cracks, spalls up to 3" deep

- with exposed rusted rebar and hollow areas. See sheets 25-39 and photos 10, 19-20.

£

(EeETY)

4. There is a spall with a few exposed and rusted through strands on the

underside of the bottom flange of G4 and GS in Span 5.

5. There are large spalls and hollow areas on the underside of the bottom flange
of post tensioned G11 in Spans 2, 3 and 4 and prestressed G1 in Span 4,

Bridge Safety and Evaluation believes that these repairs are structurally important and should

H
f
i
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the Girder G4 bottom flange in Span 5.

(G3 ﬁ?@i’m-mn in photo is incorrect)
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Close, Jensen and Miller, P.C.

.| Photo # 19: Typical spall with exposed strands in I-beams
(Span 5, G4)

DESCRIPTION: Spall with exposed strand along the Girder
a G11 bottom flange in Span 5.

froh ‘;PHOTO‘. 00596P23.JPG
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i  DESCRIPTION: Spall with exposed rebar and strand along the |_
1 ; Girder G5 bottom flange in Span 5. i

A |pHoTO: 00S96P21.JPG . | I

Photo #10: Typlcal spall with exposed strands and hollow |
area on underssde of ! beam (Span 5 GS)
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"‘:‘ o T e FE’::;: Ihé;la: theh iy i Lb. In¢ | In2? in, JU S
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ig] 405] .269] .068 | .24] .25 |27 582] 1% 03f .001] .072| .i2
Y 540 364 | .088 42 43 118 X 1 04§ .003{ .125] .16
4 675 493 1 .091 57 57 118 848 | 114 07§ .007{ .167| .21
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2 23751 2067 | .1564 | 3.65| 368 |1135] 2760 | 25§ | 1.23) .666|1.075
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8
8

XXER e
3
g

o

=
[
b
m‘
oo
2
=
>
g
—h
>
©

LRexe
-~ By

15.18 { 40.49 | 8.405
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; 12 | 12.750 | 11.750 | 500 | 65.42 | (€8, 13.958 | 634 |51.99361.5|19.24 | 4.
DOUBLE—EXTRA STRONG = ™
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i L 1] 1.660 8961 382 1 521 527 {11140 2054 2% | 1.04] 341{1.534] 47
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. 4 4.500 | 3.152( .674 [27.54| 27.95 8 5233 | 4% 8.16115.28(8.101 ] 1.37
i ~ 5 5563 | 4.0631 .750 |38.55] 39.20 8 6420 | 514 [12.87]13364]11.34] 1.72 i
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8 8.625| 6.875| .875 |[72.42| 73.76 8 9.596 | 614 |26.63}162.0]21.30] 2.76

LARGE O. D. PIPE
Pipe 14" and larger is sold by actual O. S. diameter and thickness. ;

Sizes, 147, 157, and 16" are available regularly in thicknesses varying by ¥is” from %" to 17, inclusive, !

Afl pipe is furnished random length unless otherwise ordered, viz: 12 to 22 feet with privilege of ; i
furnishing 5 per cent in 6 to 12 feet lengths. Pipe railing is most economically detailed with ;

slip joints and random langths between couplings.
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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Close, Jensen and Miller, P.C.

BY...%’.‘ .................. DATE.‘Z/Z//IO SUBJECT...M\-.S?.Q ........................ SHEET NO.... EOF .........
CHKD. BY .uue....... DATE........ ZO"T?GB'NN(J}TI/LL ............. JOB NO.
.............................................. Fvize, R.e, e seie
PIPE
Dimensions and properties

Dimenséon's , p:vre'fg:; Properties -
i nside Wall Lbs. :
/ 3:2'3:: D?:rz?:r Diameter Thickness Pigisn ;: ? ,,,I_ ‘ ,,',S 3 ,,’,
/' in. In. in. In. Ends i . '
e
| Standard Weight
i
/ % 840 622 109 85 .250 017 041 | 261 ,
| g Y 1.050 .824 113 113 333 037) 071 | 334 ;
; 1 1.315 1.049 133 1.68 494 .087 133 | 421
{ §) ‘ 1Y, 1.660 1.380 -140 227 669 1951 235 | 540 :
1 1% 1.900 1.610 .145 2.72 .799 310 .326 | .623 ;
/ L r( 2 2375 2.067 .154 365 1.07 666 .561 .787
2y 2.875 2.469 .203 5.79 1.720 1.53 1.06 9497
e 0 ’ 3 3.500 3.068 .216 1.58 223 | 3.02 1.72 1.16
_— _.-' 3% . 4.000 3.548 .226 9.11 2.68 479 2.39 1.3
4 4,500 4.026 .237 10.79 .17 1.23 .21 1.51
l P 5 5.563 5.047 .258 14.62 4.30 15.2 5.45 1.88
; '3 6.625 6.065 280 18.97 5.58 28.1 850 | 2.25
\‘9 , 8 8.625 7.981 322 2855 [ 840 | 725 | 168 | 204
| 10 10.750 10.020 .365 40.48 119 161 29.9 3.67
\\ g % 12 12.750 12.000 375 49.56 146 2719 43.8 4.38 N
i Extra Strong
\ J n 840 546 147 1.09 320] 020 .048] 250 !
| ¥y, 1.050 .742 .154 1.47 433 0451 085 321
\ &J 1 1.315 .957 179 2.17 639 .106 .161 407
- 1% 1.660 1.278 .191 3.00 .881 242 291 .524
\ 1% 1.900 1.500 .200 363 1.07 391 412 .605
! ‘l——‘ 2 2.375 1.939 218 5.02 1.48 .868 I3 .766
1 2% 2.875 2.323 276 7.66 2.25 1.92 1.34 924
‘ 3 3.500 2.900 .300 10.25 3.02 3.89 2.23 114
3% 4.000 3.364 .318 12.50 3.68 6.28 314 1.31
4 4.500 3.826 337 14.98 4.4 9.61 4.27 1.48
5 5.563 4.813 375 20.718 6:11 20.7 7.43 1.84
6 6.625 5.761 432 28.57 8.40 40.5 12.2 2.19 4—-'
, 8 8.625 7.625 .500 43.39 12.8 106 245 2.88
' 10 10.750 9.750 .500 54.74 16.1 212 394 363
12 12.750 11.750 .500 65.42 19.2 362 56.7 433
Double-Extra Strong
‘! 2 2.375 1.503 436 9.03 2.66 1.31 1.10 703
: Y% 2.875 L7711 552 13.69 4.03 2.87 2.00 844
) 3 3.500 2.300 .600 18.58 5.47 5.99 3.42 1.05
] 4.500 3.152 674 27.54 8.10 15.3 6.79 1.37
5 5.563 4.063 750 38.55 1.3 336 121 1.72
6 6.625 4.897 .864 53.16 15.6 66.3 20.0 2.06
8 8.625 6.875 875 72.42 213 162 371.6 2.76
The listed sections are available in conformance with ASTM Specification A53 Grade
B or A501. Other sections are made to these specifications. Consult with pipe
| | manufacturers or distributors for availability.
i

AMERICAN INSTITUTE OF STEEL CONSTRUCTION ;
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PRESTRESS 16 STEEL Caou-ro_.)

Frem  GiopER2. B CAtes, RosT-TEW sioomsg  STEEL OoNSISTS of STRANDS

L WITH A ok Mok gaiyavizep WIREZ,

oA PosT-TemSions s PRt (afree  esses) = @5 p < (mm.)

The forr . CoMBINATION (Hives THE TOTAL PoST -TENSI10MED  Folee Crose
7o HE Reab. rMmee pgove.

 d - “/é' 4‘ STEAMDS =r> 7 x 9pk
L
| - 08" @ sroads = ) x 49

glok

_ 42X

859 % 7 850 ey 2z,

Howsver ; SINCE omLY onE STRAND 5,26 X 7vpe CAN_ BE  nPor 7o
TE PSSz ﬂOéeAM) O9SE AN EQUIVALENT DIA. seD AZEA oF A

FCTIMoos  6ARLE  CLosesT 70 THE [l #  cABLE Ps3  INPUT ;7Ens
USE 9 cARwES , = TR{:-9 )
PR [erms = BSD/q - G4.4
RERD,

EQuVALENT ALER ‘%ﬁ"’ x 00757 :  0-788 in?=> SHAND ALEA =0-7f&;,

oment  p o g /TTBB. 152" =7 STWAWD DA =/-/52"

Galvanized Strands for Posl-Ten§Ioning [ Fam C2F, 9 )

Diameter, Weight Area, Minimum Guarantecd Design EEEE
in. per Foot, sq in, Ultimate Strength, Load, ;
b b Ib o
0.600 0.737 0.215 46,000 26,000 ; —
0.835 1.412 0.409 86,000 49,000 o
1 2.00 0.577 122,000 69,000 B
1% 2.61 0.751 <— 156,000 90,000 i
14 3.22 0.931 192,000 112,000 ;
134 3.89 L12 232,000 134,000 B S
11 4+.70 1.36 276,000 133,000 '
1% 5.11 1.48 300,000 177,000
154 5.52 160 324,000 192,000 N ]
1iig 5.08 1.78 352,000 208,000 e
The average modulug of elasticity of the strands jn the above table s

25,000,000 psi. )

¢

i

N X ; i ¢
k3 oo i +
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WITH  VELTEY @ ofitp1e <e¥ FYb  ANGLE -
o ()  Bmmes. NN
T = 2py Loy, w0 BgLow)
w (3S) = 2p (1675") 7, - 242.5" s
o N e 2
: . i H
Cep 10215.4 3'-,4.[1'
. y=o e
L Be 2 e2a2. z: 0+ 2(414-0)(4-2m5) 4. 1q -
! 2 =
; 3 = 292-% (297.¢ -0)
2(0215.¢) o s 142" B
3 \ - _ 4
| - 414" X s don? (449, 154y
USRS 146, 1%
, " " " 1l 1
. eem) > 3020 — $39—4.19 ~4.95 21289 —a— Retnd P53 \im e VBLE, o - -
Plovoe  Colfoct ¢ (& X @ X:o-2¢, .
Parabola  {from pgF. lo) Lo
Parabola equation {by converting to this equation the vartex f
and parameter p may be ascertained) - S
bota § F: ST
at the origir:e[" > eisewhere poapfean‘;ta L: ;f:;rtx 25 L= St 'f.'"“”"
119 & = 2py I(I-Xo ¥ e 2p(y-y, S: tangent at teagl B i ;
tael s = -2py |(x-x,)? =-2p(y-y, ) l the vertex ’F:'%:Z—Z ______ :
Basic equation \y 4 = J
taf v = ad sbr e LN )5 Sin 1. 441 = 403 P
Ll T Sz -
¢ 22 }Vertex radlus roa p ‘,‘b_}_ 7 s
t 23 §Baslc property FF = B l“i: 117) S T I ;
Tangent T at point Py (x4, yyy _L fl
124 4 -y )(xex, ) . . x
X~ xo * | ,
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* 57}1 RATING OF.AN INTERIOR BEAM *

% e kokokok ok ok ok ok k *****************************************************************

BASIC BEAM SECTION PROPERTIES

DEPTH AREA WEIGHT M OF I N.A. TO N.A. TO Z TOP Z BOT
IN IN.2 LBS/FT - IN.4 TOP YT IN. BOT YB IN IN.3 IN.3
56.00 932.2 971.09 375443.9 25.79 30.21 14555.3 12429.6

UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3980 1.2171 0.3980

DEAD LOAD AND LIVE LOAD REACTIONS

DL1 DL2 IMPACT LL+I H20 LL+I HS20 LL+I MLBC LL+I TK527
REACTION REACTION FACTOR REACTION REACTION REACTION REACTION
63.0 19.4 1.225 41.9 1L 48.0 T 49.8 T 52.2 T
LL+I P-82
REACTION
107.4 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
1008.640 20.00 806.912 8
AT MID SPAN: ECCENTRICITY C.G.S (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)
8.710 21.496

hhkkkdhdhdkhhkhhddhdhddhhdhdhhdhdhddhhhhkdbhdhkdhrhhbhhbrhbdrkhkr bk bk hk kb dhkdhhbrhhhokdkdkhkhkdkdd

* RATING DATA *

Khdkhkhkddhddhhdhhkhhhhdhhhddhddhhhkhhhhhhdhhhdhhdhhdkh bk hkr b kb drh kb kb kb hdkdhkhhkkdhkdhhh k& k% &

LIVE LOAD TYPE: H20 GROSS WEIGHT: 20.00 TONS

UNFACTORED MOMENTS AND SHEARS
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* {é;é?. é& RATING OF AN INTERIOR BEAM *
% *

* k k * kK ko *****************************************************************

BASIC BEAM SECTION PROPERTIES

DEPTH AREA WEIGHT MOF I N.A. TO N.A. TO Z TOP Z BOT
IN IN.2 LBS/FT IN. 4 TOP YT IN. BOT YB IN IN.3 IN.3
56.00 932.2 971.09 375443.9 25.79 30.21 14555.3 12429.6

UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3980 1.2171 0.3980

DEAD LOAD AND LIVE LOAD REACTIONS

DL1 DL2 IMPACT LL+I H20 LL+I HS20 LL+I ML80 LL+I TK527
REACTION REACTION FACTOR REACTION REACTION REACTION REACTION
63.0 19.4 1.225 41.9 L 48.0 T 49.8 T 52.2 T
LL+I P-82
REACTION 1;Y=
107.4 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
1008.640 20.00 806.912 8
AT MID SPAN: ECCENTRICITY C.G.5 (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)
12.890 17.316

******************************************************************************

* RATING DATA *

******************************************************************************

LIVE LOAD TYPE: H20 GROSS WEIGHT: 20.00 TONS

UNFACTORED MOMENTS AND SHEARS
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DECKED BULB TEE GIRDER

1712 *
1/36 *
112 *
1712 *
1/36 *

BY:
CHKD.BY: DATE
76‘ 210 | -
- ABOUT X-X AXIS
15 180 )7 350
I I
- 4
8.0 @ !
3.0 ~&] /
i
70 | |
—>| ! |e——
!
E) H =|56.0
!
| lo:
. 1=
|
: 2=
85 ! -
— | 4
85 $_—1G] i T~ 5=
100¢[ @ T 1
L
24.0 .
NON-COMPOSITE SECTION PROPERTIES :
AG?) | Y |AY (02 [AY?00) [ o (%)
1 | 3920 | 28.0 | 10976 | 307328 | 102443
2 | 723 | 128 |927.21]| 118992 290
3 ] 1700 | 50 | 850 | 4250 [ 1417
4 | 280.0 | 52.0 | 14560 | 757120 | 1493
5 | 180 | 470 | 846 | 39762 [ 9
Y= 9323 28159 | 1120359 | 105652
v =219 _ 3521 in
932.3
= 1120359 + 105652 - 9323 * 30.21°= 375444 in*
__375444 __375444
25.79 30.21
St= 14555 in® Sb = 12430 in®

7.0
8.5
8.5
17.5
6.0

*

*

*

56.0°

3

8.5

10.0°

8.0
3.0

It

MOMENT OF INERTIA OF GIRDER CROSS SECTION

(in%)
102443
145.0
708.3
746.7
4.5
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. Note: The general rule for simple spans carrying moving concentrated loads states that the maximum
" bending moment produced by moving concentrated loads occurs under one of the loads when that
r~load is as far from one support as the center of gravity of all the moving loads on the beam is from
i the-other support. It should be understood that locating the precise critical section and load position
| _for rating depends on the combined influence of dead load, live load, member capacity and load
| factors that make up the general Rating Factor equation. For simplicity and illustrative purposes
. only, the moment at midspan is used to-closely approximate the maximum moment. See also
"~ Example Al, which illustrates that for a beam with a constant section capacity throughout the
7 maximum moment region and a long span, the resulting rating factor obtained by a refined analysis
| yields only a small difference compared to the rating factor obtained from the maximum moment

. - approximated at midspan.

" Calculated by statics with the load centered at midspan: Lﬁ 24
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BRIDGE DESIGN AIDS * F EBRUARY 2008

LRFD

Table of Maximum Moments, Shears, and Reactions Simple Spans,
One Lane Without Dynamic Load Allowance (cont.)

Span(ft) Moment End Shear and Span(ft) Moment End Shear and
(k-ft) End Reaction (k) (k-ft) End Reaction (k)
42 ——— 6171 a 694 a 100 ————— 23200 a 973 a
4 ———— 6669 a 708 a 110 ——————  2668.0 a 101.1 a
46 7173 a 72.1 a 120 —————— 30320 a 1048 a
48 ———— 7683 a 734 a 130 ————— 34120 a 1084 a
50 8200 a 746 a 140 ——————— 3808.0 a 1120 a
52 —— 8723 a 757 a 150 ——— 42200 a 1155 a
54 — 9253 a 768 a 160 ———————— 46480 a 1190 a
56 ——— 9789 3 779 a 170 —— 50920 a 1224 a
58 ——— 1033.1 a 790 a 180 ——————— 55520 a 1259 a
60 ————— 10880 a 80.0 a 190 ———— 60280 a 1293 a
62 11435 a 81.0 a 200 —————— 65200 a 1326 a
64 1199.7 a 8.0 a 220 ————— 75520 a 1393 a
66 1256.5 a 829 a 240 ————— 86480 a 146.0 a
68 13139 a 839 a 260 —————— 98080 a 1526 a
70 13720 a 848 a 280 ———— 11032032 1592 a
75 ——— 15200 a 870 a 300 12320.0a 1658 a MoM,
8 — 16720 a 892 a , TRude TANDUM  LAE oAl lerr
8 —— 18280a 913 g RGN (/I TR 4
0 ——— 19880 a 933 g leo 1520 1200 2w omy,
95 —————— 215202 953 a 175" V75 1488 T6) 273
SHEARZ-
a controlled by Design Truck + Lane Loading C’; / &+ 1 “)‘f ‘1 3 04 953 le.
b controlled by Design Tandem + Lane Loading 00 4 5.3 49.0 3z 7%

115" 45.1 4945 2.2 906.%

2 HL-93 LoapNG (LRFD) HW.-93
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Shear: Prestressed concrete shear capacity is load-dependent. Therefore, the

" change in the rating factor using MCFT will not be linear with the change in

the live-load factor. The Operating Design Load Rating for shear is not

illustrated here.

This example has illustrated the calculation for the shear rating factor with the longitudinal yield check at the first
. critical section for shear and at a stirrup change. Due to the variation of resistances for shear along the length of this

' prestressed concrete I-beam, it is not certain that these two locations govern for the Strength I limit state. A systematic

 evaluation of the shear and longitudinal yield criteria based on shear-moment interaction should be performed along

* the length of the beam.

Flexure rating should be checked at maximum moment sections and at sections where there are changes in
‘ flexural resistance.

The checks performéd for minimum and maximum reinforcement will also vary along the length; these checks

“are required to be satisfied at each cross section in the LRFD Design specification.
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Page 3 C:\PROGRA~1\PENNDOT\PS3V35~1.1\00596E1S.0UT
NUMBER OF NUMBER OF STIRRUP
ROWS Lx DETAILS
0 0 Y
PRESTRESSED CONCRETE BEAM DIMENSIONS

TYPE COMP D Wl W2 W3 T1 T2

I N 56.000 24.000 42.000 7.000 10.000 8.000
SLAB
Bl B2 B3 B4 D1 D2 X1 X2 THICK HAUNCH

8.50 8.50 3.00 6.00 0.00 0.00 0.000 0.000 0.00 0.00

STRAND DETAILS

AREA Gl G2 R1 R2 R3 R4 R5 R6 . R7 R8 R9 R10
0.788 2.00 4.750 8

STIRRUP DETAILS
SPEC. FOR STIRRUP
ANAL/RATE AREA FSY LOCATION SPACING LOCATION SPACING LOCATION SPACING

A 0.200 40 0.00 6.000 0.33 18.000 0.00 0.000
0.00 0.000 0.00 0.000 0.00 0.000
WARNING ~---- INPUT P/S LOSS LESS THAN MINIMUM BY PENNDOT CRITERIA

SPECIAL LIVE LOADING 1 (CT.L73>

4 LANE LOADING
NUMBER UNIFORM CONC CONC MAX
OF 3% LANE  LOAD LOAD GAGE PASSING VARY AXLE
AXLES INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST  DIST
4 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE

NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST
1 19.00 11.00 2 18.00 4.00 3 18.00 4.00 4 18.00 0.00

speciaL 11ve soaomve 2 (CT-L3$2)

LANE LOADING

NUMBER UNIFORM CONC CONC MAX
OF 3% LANE LOAD LOAD GAGE PASSING VARY AXLE
AXLES INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST DIST
5 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE

NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST
1 12.00 11.00 2 18.00 4.00 3 18.00 32.00 4 16.00 4.00
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SPECIAL LIVE LOADING 3 (CT=P76:5)

LANE LOADING

NUMBER UNIFORM CONC  CONC MAX
OF 3%  LANE LOAD  LOAD GAGE  PASSING VARY AXLE
AXLES INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST  DIST
4 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE
NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD  DIST
1 13.50 9.60 2 18.00 4.10 3 22.50 4.50 4 22.50 0.00
SPECIAL LIVE LOADING 4 ( cT- rzof-}-)
LANE LOADING
NUMBER UNIFORM CONC  CONC MAX
OF 3%  1ANE LOAD  LOAD GAGE  PASSING VARY AXLE
AXLES INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST  DIST
8 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE
NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD  DIST
1 15.00 11.00 2 27.00 4.00 3 27.00 4.00 4 27.00 24.00
5 27.00 4.00 6 27.00 4.00 7 27.00 4.00 8 27.00 0.00
SPECIAL LIVE LOADING 5 ((CT. ‘>3g0>
LANE LOADING
NUMBER UNIFORM CONC  CONC MAX
OF 3%  LANE LOAD  LOAD GAGE  PASSING VARY AXLE
AXLES INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST  DIST
19 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE
NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD  DIST
1 12.80 14.00 2 20.30 5.00 3 20.30 5.00 4 20.30 14.00
5 21.00 5.00 6 21.00 5.00 7 21.00 14.00 8 20.30 5.00
9 20.30 5.00 10 20.30 47.00 11 20.55 5.00 12 20.55 5.00
13 20.55 14.00 14 19.70 5.00 15 19.70 5.00 16 19.70 14.00

17 20.55 5.00 18 20.55

SPECIAL LIVE LOADING 6 <c11,114£>

N T e e e e

5.00 1% 20.55 0.00

LANE LOADING
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NUMBER UNIFORM CONC CONC MAX
OF 3% LANE LOAD LOAD GAGE PASSING VARY AXLE
AXLES 1INCR LOAD MOMENT SHEAR DISTANCE DISTANCE LAST DIST
9 N 0.000 0.000 0.000 6.0 4.0 0.0
TRUCK LOAD
AXLE AXLE AXLE AXLE

NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST NO. LOAD DIST
1 13.50 9.60 2 18.00 4.10 3 22.50 4.50 4 22.50 18.00
5 63.70 14.30 6 64.90 24.80 7 18.00 3.00 8 18.00 6.50
9 36.50 0.00 :

DEFAULT VALUES

GAGE PASS SKEW UNIT WT ST YLD AASHTO
DIST DIST DLF LLF C.F. DK CONC Fy FC
6.0 4.0 1.30 2.17 1.000 0.150 170.0 N

ALLOW OR STR IR STR CREEP
SHR-VHA LEVEL LEVEL FACTOR
0.300 0.900 0.800 1.6

WARNING - THE MIDSPAN ECCENTRICITY ENTERED IN THE CROSS SECTION &
LOAD DATA LINE DOES NOT MATCH THE COMPUTED ECCENTRICITY
BASED ON THE INPUT CGS AND TOTAL NUMBER OF STRANDS.
INPUT ECC = 25.460 IN.
COMPUTED ECC = 25.456 IN.

THE PROGRAM WILL CONTINUE WITH ECC = 25.460 IN.
(BASED ON INPUT ECCENTRICITY)

LR A SRS S AR LA EEREREEREEESEREEEEEEE SRR EEEEEE R R R R R R

* RATING OF AN INTERIOR BEAM *

hhkdkhkhkhkhkhdhdhhhdkdhhdhhhkdhhhhhhhhdhhbdhdbhbdbhhhhdhkhhdhdhhdhdrhdbhbrhhddhhrdhhhdbdhhbrrrrhrhdhkk

BASIC BEAM SECTION PROPERTIES

DEPTH AREA WEIGHT M OF I N.A. TO N.A. TO Z TOP Z BOT
IN IN.2 LBS/FT IN.4 TOP YT IN. BOT YB IN IN.3 IN.3
56.00 932.2 971.09 375443.9 25.79 30.21 14555.3 12429.6

UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3980 1.2171 0.3980

DEAD LOAD AND LIVE LOAD REACTIONS
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DL1 DL2 IMPACT LL+I SP-1 LL+I SP-2 LL+I SP-3 LL+I SP-4
REACTION REACTION FACTOR REACTION REACTION REACTION REACTION
63.0 19.4 1.330 51.3 T 45.2 T 55.1 7T ll6.6 T

LL+I SP-5 LL+I SP-6
REACTION REACTION
99.3 T 129.7 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
1008.640 20.00 806.912 8
AT MID SPAN: ECCENTRICITY C.G.S (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)
8.710 21.496

dhkdkhkhkhhhhhhhdhddhhhhhkhhdhdhhhdbhbdhddhdbdhddhdhbdh bbb bk hk A rdrdr bk dhhdhdhkhhkhkdhkhhhkkhddk

* RATING DATA *

LA AR R R R EREEERESSESEEEEEREEEEEEEE S S & R R R R R g g N L T e AV T T Mr TSR

LIVE LOAD TYPE: SP-1 (CT:|;T3é>ROSS WEIGHT:  36.50 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 109.9 60.2 18.5 CIT.1D
0.05 4.875 292.8 89.9 222.9 57.1 17.5 577
0.10 9.750 556.6 170.3 420.2 51.2 15.5 43.1
0.15 14.625 791.5 241.2 591.8 45.2 13.6 40.5
0.20 19.500 997.5 302.7 737.7 39.3 11.6 37.8
0.25 24.375 1174.6 354.7 858.7 33.4 9.7 35.2
0.30 29.250 1290.3 397.3 963.9 25.0 7.8 32.6
0.35 34.125 1404.1 430.4  1043.4 19.0 5.8 29.9
0.40  39.000 1489.0 454.0  1097.3 13.1 3.9 27.3
0.45 43.875 1544.9 468.2 11255 7.2 1.9 24.7
0.50 48.750 1572.0 472.9 ¢1129.5) 1.2 0.0 22.0
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR o) SHEAR = ——————m—mm e
X phi*Mn Mcr MEy MEy IR OR  STRENGTH IR OR

H/2 1046.7 2103.4 33712.8 1204.0 3.3650 5.6170 174.1 0.703 1.173
0.05 1937.7 2181.7 60077.9 2145.6 2.978U0 4.8700 206.7 1.106 1.847
0.10 2841.6 2331.9 82203.4 2535.8 2.080U 3.472U0 206.7 1.283 2.142
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0.15 3653.8 2482.1 99059.7 3537.8 1.800U
0.20 3920.5 2632.2 99059.7 3571.4 1.359B
0.25 4152.7 2782.4 99059.7 3571.4 1.075B
0.30 4385.2 2932.6 99059.7 3571.4 0.950B
0.35 4617.9 3082.8 99059.7 3571.4 0.880B
0.40 4734.3 3157.9 99999.9 3571.4 0.807B
0.45 4734.3 3157.9 99999.9 3571.4 0.724B
0.50 4734.3 3157.9 99999.9 3571.4 0.693B

CODES: MOMENT STRENGTH CODE:

O e e N W

Bt 396
.004U0 182.1 1.204 2.009
.3250 150.1 1.022 1.705
.9390 116.6 0.794 1.326
.7490 104.1 0.871 1.453
.6460 895.5 0.972 1.623
.484F 86.2 1.082 1.806
.384F 79.8 1.270 2.119
.351F 79.8 1.635 2.729

# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:

IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS
U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
phi*Mn GOVERNS
Mfy GOVERNS

GOVERNING RATINGS

STRESSES AT 48.750 FROM CL BRG (TENSION + COMPRESSION -)

TOP FIBER TOP FIBER
SLAB BEAM
P/S 0.000 0.54¢6
DL1 0.000 -1.296
DL2 0.000 -0.390
P/S + DL 0.000 -1.140
LL + I 0.000 -0.931
TOTAL 0.000 -2.071
IR ALLOW 0.000 -2.000

FLEXURAL RATINGS (BASED ON MOMENT)

FACTOR TONS LOCATION
FROM CL BRG
IR 0.693 25.31 48.750 IR
OR 1.351 49.33 48.750 OR

LIVE LOAD TYPE: SP-2 (CTLL35L>GROSS WEIGHT:

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+1
X FROM CL BRG MOMENT MOMENT MOMENT
H/2 2.333 143.7 44.2 96.2

BOT FIBER

BEAM
-2.518

1.518

0.457

SHEAR RATINGS (AASHTO)

FACTOR TONS LOCATION
FROM CL BRG

0.703 25.65 2.333

1.173 42.81 2.333

40.00 TONS
DL1 DL2 LL+I
SHEAR SHEAR SHEAR
60.2 18.5  <41.2 D
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0.05  4.875 292.8 89.9  193.7 57.1 17.5 39.7
0.10  9.750 556.6  170.3  359.3 51.2 15.5 36.8
0.15 14.625 791.5  241.2  496.7 45.2 13.6 34.0
0.20  19.500 997.5  302.7  637.8 39.3 11.6 31.1
0.25 24.375 1174.6  354.7  750.8 33.4 9.7 28.2
0.30  29.250 1290.3  397.3  835.6 25.0 7.8 25.3
0.35 34.125 1404.1  430.4  892.4 19.0 5.8 22.4
0.40  39.000 1489.0  454.0  926.7 13.1 3.9 19.5
0.45  43.875 1544.9  468.2  938.8 7.2 1.9 16.7
0.50  48.750 1572.0  472.9 1.2 0.0 14.0
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  —==mmmmmemmee o SHEAR =~ ——==—=—ommmm
X  phi*Mn  Mcr Mfy Mfy IR OR  STRENGTH IR OR
H/2 ~1046.7  2103.4 33712.8 1204.0 3.843U 6.415U0 174.1 0.803 1.340
0.05 1937.7  2181.7 60077.9 2145.6 3.427U0 5.7200 206.7 1.273 2.125
0.10 2841.6  2331.9 82203.4 2935.8 2.433U 4.061U 206.7 1.501 2.505
0.15 3653.8  2482.1 99059.7 3537.8 2.144U 3.5790 177.0 1.364 2.276
0.20 3920.5 2632.2 99059.7 3571.4 1.571B 2.690U 143.3 1.143 1.908
0.25 4152.7  2782.4 99059.7 3571.4 1.230B 2.218U 123.4 1.102 1.839
0.30 4385.2  2932.6 99059.7 3571.4 1.095B 2.017U0 109.6 1.220 2.037
0.35 4617.9  3082.8 99059.7 3571.4 1.029B 1.925U 100.2 1.394 2.327
0.40 4734.3  3157.9 99999.9 3571.4 0.955B 1.757F  79.8 1.361 2.272
0.45 4734.3  3157.9 99999.9 3571.4 0.868B 1.660F  79.8 1.880 3.138
0.50 4734.3  3157.9 99999.9 3571.4 0.849B 1.654F  79.8 2.566 4.283

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS

F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS

GOVERNING RATINGS

STRESSES AT 48.750 FROM CL BRG ({TENSION + COMPRESSION -)
TOP FIBER TOP FIBER BOT FIBER

SLAB BEAM BEAM
P/S 0.000 0.546 -2.518
DL1 0.000 -1.296 1.518
DL2 0.000 -0.390 0.457

P/S + DL 0.000 -1.140 -0.544
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LL + I 0.000 -0.761 0.891
TOTAL 0.000 -1.901 0.347
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS (AASHTO)
FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.849 33.95 48.750 IR 0.803 32.10 2.333
OR 1.654 66.17 48.750 OR 1.340 53.59 2.333

LIVE LOAD TYPE: SP-3 (Cr- P74.5>GRoss WEIGHT:  38.25 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LI+I DL1 DL2 LI+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44 .2 116.9 60.2 18.5 (50,1>
0.05 4.875 292.8 89.9 237.3 57.1 17.5 48.7
0.10 9.750 556.6 170.3 447.7 51.2 15.5 45.9
0.15 14.625 791.5 241.2 631.3 45,2 13.6 43.2
0.20  19.500 997.5 302.7 787.9 39.3 11.6 40.4
0.25 24.375 1174.6 354.7 917.7 33.4 9.7 37.6
0.30 29.250 1290.3 397.3 1022.1 25.0 7.8 34.9
0.35 34.125 1404.1 430.4  1110.5 19.0 5.8 32.1
0.40 39.000 1489.0 454.0  1172.0 13.1 3.9 29.4
0.45 43.875 1544.9 468.2  1206.7 7.2 1.9 26.6
0.50 48.750 1572.0 472.9  1217.47) 1.2 0.0 23.9

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR O T — SHEAR  ——-——————mme
X  phi*Mn  Mcr Mfy Mfy IR OR  STRENGTH IR OR
H/2  1046.7  2103.4 33712.8 1204.0 3.162U0 5.2780 174.1 0.660 1.102
0.05 1937.7 2181.7 60077.9 2145.6 2.797U0 4.669U 206.7 1.039 1.735
0.10 2841.6 2331.9 82203.4 2935.8 1.952U0 3.258U 206.7 1.204 2.010
0.15 3653.8 2482.1 99059.7 3537.8 1.687U 2.816U 182.4 1.131 1.887
0.20 3920.5 2632.2 99059.7 3571.4 1.272B 2.1770 150.3 0.959 1.602
0.25 4152.7  2782.4 99059.7 3571.4 1.006B 1.814U 131.0 0.918 1.532
0.30 4385.2 2932.6 99059.7 3571.4 0.896B 1.649U 102.0 0.786 1.311
0.35 4617.9  3082.8 99059.7 3571.4 0.827B 1.547U 93.5 0.877 1.465
0.40 4734.3  3157.9 99999.9 3571.4 0.755B 1.389F 84.3 0.976 1.630
0.45 4734.3  3157.9 99999.9 3571.4 0.675B 1.291F  79.8 1.177 1.965
0.50 4734.3  3157.9 99999.9 3571.4 0.6458 1.257F  79.8 1.511 2.521

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN{1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
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T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS
U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F Mfy GOVERNS

GOVERNING RATINGS

STRESSES AT 48.750 FROM CL BRG (TENSION + COMPRESSION -)
TOP FIBER TOP FIBER BOT FIBER

SLAB BEAM BEAM
P/S 0.000 0.546 -2.518
DL1 0.000 -1.29¢6 1.518
DL2 0.000 -0.390 0.457
P/S + DL 0.000 -1.140 -0.544
LL + I 0.000 -1.001 1.172
TOTAL 0.000 -2.141 0.628
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS (AASHTO)
FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.645 24.67 48.750 IR 0.660 25.26 2.333
OR 1.257 48.08 48.750 OR 1.102 42.16 2.333

LIVE LOAD TYPE: SP-4 (FZO‘\') GROSS WEIGHT: 102.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+T
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2  253.6 60.2 18.5 (108.7)
0.05  4.875 292.8 89.9  511.2 57.1 17.5  104.9
0.10  9.750 556.6  170.3  950.7 51.2 15.5 97.5
0.15 14.625 791.5  241.2  1328.9 45.2 13.6 90.2
0.20 19.500 997.5  302.7 1654.4 39.3 11.6 82.8
0.25 24.375 1174.6  354.7  1908.2 33.4 9.7 75.4
0.30  29.250 1290.3  397.3  2111.1 25.0 7.8 68.1
0.35 34.125 1404.1  430.4  2251.0 19.0 5.8 60.7
0.40  39.000 1489.0  454.0  2320.9 13.1 3.9 53.4
0.45 43.875 1544.9  468.2  2346.8 7.2 1.9 46.2
0.50  48.750 1572.0  472.9 -2301.0) 1.2 0.0 39.4

—

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR
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———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  =—=mmmmmm o SHEAR ~ ===————mmmee

X  phi*Mn  Mcr Mfy Mfy IR OR  STRENGTH IR OR
/2 1034.1# 2103.4 33712.8 1204.0 1.435U 2.3960 174.1 0.304 0.508
0.05 1752.7# 2181.7 60077.9 2145.6 1.1320 1.889U 206.7 0. 482 0.805
0-10 2841.6  2331.9 82203.4 2935.8 0.9190 1.5350  206.7 0.567 0. 945
0.15 3653.8  2482.1 99059.7 3537.8 0.8020 1.3380 170.3 0.480 0.801
0.20 3920.5  2632.2 99059.7 3571.4 0.606B 1.0370 140.2 0.412 0. 687
0.25 4152.7  2782.4 99059.7 3571.4 0.484B 0.8730 122.0 0.403 0.673
0.30 4385.2  2932.6 99059.7 3571.4 0.434B 0.7980 100.7 0.393 0.657
0.35 4617.9  3082.8 99059.7 3571.4 0.408B 0.763U 91.9 0.452 0.755
0.40 4734.3  3157.9 99999.9 3571.4 0.381B 0.702F  79.8 0.498 0.83%
0.45 4734.3  3157.9 99999.9 3571.4 0.347B 0.664F  79.8 0.678 1.139
0.50 4734.3  3157.9 99999.9 3571.4 0.340B 0.663F  79.8 0.915 1.528

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS

F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS

GOVERNING RATINGS

STRESSES AT 48.750 FROM CL BRG (TENSION + COMPRESSION =)
TOP FIBER TOP FIBER BOT FIBER

SLAB BEAM BEAM
P/s 0.000 0.546 -2.518
DL1 0.000 -1.296 1.518
DL2 0.000 -0.390 0.457
P/S + DL 0.000 -1.140 -0.544
LL + I 0.000 -1.897 2.221
TOTAL 0.000 -3.037 1.677
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS (AASHTO)
FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.340 34.72 48.750 IR 0.304 31.06 2.333
OR 0.663 67.67 48.750 OR 0.508 51.84 2.333

; ~
LIVE LOAD TYPE: SP-5 (Fﬁs%n) GROSS WEIGHT: 190.00 TONS
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UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LI+I
X  FROM CL BRG  MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 216.1 60.2 18.5 . 92.60
0.05 4.875 292.8 89.9 433.3 57.1 17.5  Bg.9
0.10 9.750 556.6 170.3 797.2 51.2 15.5 81.8
0.15 14.625 791.5 241.2  1125.3 45.2 13.6 74.6
0.20 19.500 997.5 302.7  1385.9 39.3 11.6 67.5
0.25  24.375 1174.6 354.7  1608.7 33.4 9.7 60.4
0.30 29.250 1290.3 397.3  1782.7 25.0 7.8 53.6
0.35 34.125 1404.1 430.4  1937.3 19.0 5.8 47.0
0.40  39.000 1489.0 454.0  2055.4 13.1 3.9 40.3
0.45 43.875 1544.9 468.2  2129.5 7.2 1.9 34.3
0.50  48.750 1572.0 472.9  7144.3% 1.2 0.0 28.7

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR

———————————————————————————————— RATINGS RATINGS
CRACKING IR OR = SHEAR  ——————
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR CR
H/2 1046.7 2103.4 33712.8 1204.0 1.712U 2.857U0 174.1 0.357 0.597
0.05 1937.7 2181.7 60077.9 2145.6 1.5320 2.5570 206.7 0.569 0.950
0.10 2841.6 2331.9 82203.4 2935.8 1.096U 1.830U0 206.7 0.676 1.129
0.15 3653.8 2482.1 99059.7 3537.8 0.947U 1.580U 173.0 0.596 0.996
0.20 3920.5 2632.2 99059.7 3571.4 0.723B 1.2380 142.1 0.518 0.864
0.25 4152.7 2782.4 99059.7 3571.4 0.574B 1.035U0 116.5 0.462 0.771
0.30 4385.2 2932.6 99059.7 3571.4 0.513B 0.9460 102.7 0.517 0.863
0.35 4617.9 3082.8 99059.7 3571.4 0.474B 0.8870 97.7 0.642 1.071
0.40 4734.3 3157.9 99999.9 3571.4 0.431B 0.792F 86.9 0.742 1.238
0.45 4734.3 3157.9 99999.9 3571.4 0.383B 0.732F 79.8 0.913 1.525
0.50 4734.3 3157.9 99999.9 3571.4 0.365B 0.712F 79.8 1.254 2.093

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS

F = Mfy GOVERNS

OPERATING RATING CODES:
phi*Mn GOVERNS
Mfy GOVERNS

i
([l

GOVERNING RATINGS

STRESSES AT 48.750 FROM CL BRG {TENSION + COMPRESSION =)
TOP FIBER TOP FIBER BOT FIBER
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SLAB BEAM BEAM
P/S 0.000 0.546 -2.518
DL1 0.000 -1.296 1.518
DL2 0.000 -0.390 0.457
P/S + DL 0.000 -1.140 -0.544
LL + I 0.000 -1.768 2.070
TOTAL 0.000 ~2.908 1.526
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS ({AASHTO)
FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.365 69.40 48.750 IR 0.357 67.91 2.333
OR 0.712 135.25 48.750 OR 0.597 113.36 2.333

LIVE LOAD TYPE: SP-6 65Tl1115> GROSS WEIGHT: 138.80 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 269.7 60.2 18.5  JI115.6
0.05 4.875 292.8 89.9 544.7 57.1 17.5 111.7
0.10 9.750 556.6 170.3  1017.4 51.2 15.5 104.4
0.15 14.625 791.5 241.2 1418.0 45.2 13.6 97.0
0.20 19.500 997.5 302.7 1746.5 39.3 11.6 89.6
0.25 24.375 1174.6 354.7  2003.0 33.4 9.7 82.2
0.30 29.250 1290.3 397.3  2296.2 25.0 7.8 74.0
0.35 34.125 1404.1 430.4  2521.1 19.0 5.8 65.3
0.40  39.000 1489.0 454.0  2669.5 13.1 3.9 55.3
0.45 43.875 1544.9 468.2 (31;3,4\ 7.2 1.9 45.3
0.50  48.750 1572.0 472.9 (2699.9) 1.2 0.0 35.5
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR o) —— SHEAR  —=—————e—m e
X phi*Mn Mcr Mfy Mfy IR OR  STRENGTH IR OR
H/2 990.5# 2103.4 33712.8 1204.0 1.275U0 2.128U 174.1 0.286 0.478
0.05 1676.7# 2181.7 60077.9 2145.6 0.998U 1.665U0 206.7 0.453 0.756
0.10 2841.6 2331.9 82203.4 2935.8 0.859U 1.434U 206.7 0.530 0.885
0.15 3653.8 2482.1 99059.7 3537.8 0.7510 1.254U0 184.7 0.515 0.859
0.20 3920.5 2632.2 99059.7 3571.4 0.574B 0.982U0 152.8 0.446 0.744
0.25 4152.7  2782.4 99059.7 3571.4 0.461B 0.831U 133.6 0.435 0.727
0.30 4385.2  2932.6 99059.7 3571.4 0.399B 0.734U 114.4 0.448 0.747
0.35 4617.9  3082.8 99059.7 3571.4 0.364B 0.681U 103.4 0.502 0.838
0.40 4734.3  3157.9 99999.9 3571.4 0.332B 0.610F 92.2 0.584 0.974
0.45 4734.3  3157.9 99999.9 3571.4 0.298B 0.570F 80.4 0.697 1.163
0.50 4734.3  3157.9 99999.9 3571.4 0.290B 0.565F 79.8 1.015 1.694
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UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3980 1.2171 0.3980

DEAD LOAD AND LIVE LOAD REACTIONS

DL1 - DL2 IMPACT LL+I SP-1 LL+I SP-2 LL+I SP-3 LL+I SP-4
REACTION REACTION FACTOR REACTION REACTION REACTION REACTION
63.0 19.4 1.200 46.3 T 40.7 T 49.7 T 105.2 T

LL+I SP-5 LL+I SP-6
REACTION REACTION
89.6 T 117.0 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
1008.640 20.00 806.912 8
AT MID SPAN: ECCENTRICITY C.G.S (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)
8.710 21.496

khhdhkhkhkhdhhhkhkhdbdkdrhkdhhdhrbdrrdrdhhhdbhkhhkhhrhhhdbhbrbbhbhddbdhhhhbdkrbddhhdhdbdhrdhbrdhhdd ki

* RATING DATA *

ok hkkhhhkhkkhhkdhkdhArkbhhhdhhhhkdrbhhohddbhdhddhhrhhddbbhdrrd bbb bddbbdrrbhhbddbbdrhrdhddrt

LIVE LOAD TYPE: SP-1 (CT.L’]?»O) GROSS WEIGHT:  36.50 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X  FROM CL BRG MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 99.2 60.2 18.5 12.
0.05 4.875 292.8 89.9 201.1 57.1 17.5 11.3
0.10 9,750 556.6 170.3 379.1 51.2 15.5 38.9
0.15 14.625 791.5 241.2 533.9 45.2 13.6 36.5
0.20 19.500 997.5 302.7 665.6 39.3 11.6 34.1
0.25 24.375 1174.6 354.7 774.8 33.4 9.7 31.8
0.30 29.250 1290.3 397.3 869.7 25.0 7.8 29.4
0.35 34.125 1404.1 430.4 941.4 19.0 5.8 27.0
0.40 39.000 1489.0 454.0 990.0 13.1 3.9 24.6
0.45 43.875 1544.9 468.2  1015.5 7.2 1.9 22.3
0.50 48.750 1572.0 472.9 TEI§TT§ 1.2 0.0 19.9

g
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FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.769 28.05 48.750 IR 0.779 28.43 2.333
OR 1.498 54.67 48.750 OR 1.300 47.45 2.333

LIVE LOAD TYPE: SP-2 (C'FL’&S?—) GROSS WEIGHT:  40.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+T DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 86.8 60.2 18.5 G7.25
0.05 4.875 292.8 89.9 174.8 57.1 17.5 35.8
0.10 9.750 556.6 170.3 324.2 51.2 15.5 33.2
0.15 14.625 791.5 241.2 448.2 45.2 13.6 30.6
0.20 19.500 997.5 302.7 575.5 39.3 11.6 28.0
0.25 24,375 1174.6 354.7 677.4 33.4 9.7 25.4
0.30 29.250 12590.3 397.3 753.9 25.0 7.8 22.8
0.35 34.125 1404.1 430.4 805.1 19.0 5.8 20.2
0.40 39.000 1489.0 454.0 836.2 13.1 3.9 17.6
0.45 43.875 1544.9 468.2 847.0 7.2 1.9 15.0
0.50 48.750 1572.0 472.9 832.5 1.2 0.0 12.7

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR

———————————————————————————————— RATINGS RATINGS
CRACKING IR OR == SHEAR -———————————-—
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1046.7 2103.4 33712.8 1204.0 4.260U 7.1100 174.1 0.890 1.485
0.05 1937.7 2181.7 60077.9 2145.6 3.798U 6.3400 206.7 1.411 2.355
0.10 2841.6 2331.9 82203.4 2935.8 2.696U 4.501U 206.7 1.663 2.776
0.15 3653.8 2482.1 99059.7 3537.8 2.376U 3.9670 176.7 1.508 2.517
0.20 3920.5 2632.2 99059.7 3571.4 1.742B 2.981U 143.1 1.263 2.109%
0.25 4152.7 2782.4 99059.7 3571.4 1.363B 2.458U 123.2 1.217 2.032
0.30 4385.2 2932.6 99059.7 3571.4 1.214B 2.236U 109.3 1.346 2.247
0.35 4617.9 3082.8 99059.7 3571.4 1.141B 2.134U0 99.8 1.537 2.565
0.40 4734.3 3157.9 99999.9 3571.4 1.059B 1.947F 79.8 1.509 2.519
0.45 4734.3 3157.9 99999.9 3571.4 0.962B 1.840F 79.8 2.084 3.478
0.50 4734.3 3157.9 99999.9 3571.4 0.941B 1.834F 79.8 2.844 4.747

CODES: MOMENT STRENGTH CODE:
$ = MOMENT STRENGTH REDUCED BY phi*Mn/MIN{1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
= Mfy GOVERNS

|
|



BR.O0O590
OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
GOVERNING RATINGS
STRESSES AT 48.750 FROM CL BRG (TENSION + COMPRESSION -)
TOP FIBER TOP FIBER BOT FIBER
SLAB BEAM BEAM
P/S 0.000 0.546 -2.518
DL1 0.000 -1.296 1.518
DL2 0.000 -0.390 0.457
P/S + DL 0.000 -1.140 -0.544
LL + I 0.000 -0.686 0.804
TOTAL 0.000 -1.826 0.260
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS (AASHTO)
FACTOR TONS  LOCATION FACTOR  TONS  LOCATION
FROM CL BRG FROM CL BRG
IR 0.941 37.63  48.750 IR 0.890 35.58 2.333
OR  1.834 73.34  48.750 OR  1.485 59.40 2.333
?wm‘f'
LIVE LOAD TYPE: SP-3 (CF'P70$> GROSS WEIGHT:  38.25 TONS
UNFACTORED MOMENTS AND SHEARS
LOCATION DL1 DL2 LL+T DL1 DL2 LL+T
X FROM CL BRG MOMENT  MOMENT  MOMENT SHEAR  SHEAR  SHEAR
H/2 2.333 143.7 44.2  105.5 60.2 18.5
0.05 4.875 292.8 89.9  214.1 57.1 17.5 43.9
0.10 9.750 556.6 170.3 404.0 51.2 15.5 41.4
0.15 14.625 791.5 241.2 569.6 45.2 13.6 38.9
0.20 19.500 997.5 302.7 710.9 39.3 11.6 36.5
0.25 24.375 1174.6 354.7 828.0 33.4 9.7 34.0
0.30 29.250 1290.3 397.3 922.2 25.0 7.8 31.5
0.35 34.125 1404.1 430.4  1001.9 19.0 5.8 29.0
0.40  39.000 1489.0 454.0  1057.5 13.1 3.9 26.5
0.45 43.875 1544.9 468.2  1088.7 7.2 1.9 24.0
0.50 48.750 1572.0 472.9 (1095.7) 1.2 0.0 21.5
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR OR  ————m—mmmm oo SHEAR  —————————m—u



ER. 00596 E

LIVE LOAD TYPE: SP-4 (F?«Dﬁ-) GROSS WEIGHT: 102.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 143.7 44.2 228.8 60.2 18.5 98.1
0.05 4.875 292.8 89.9 461.2 57.1 17.5 84.6
0.10 9.750 556.6 170.3 857.7 51.2 15.5 88.0
0.15 14.625 791.5 241.2 1199.0 45.2 13.6 81.3
0.20 19.500 997.5 302.7 1492.7 39.3 11.6 74.7
0.25 24.375 1174.6 354.7 1721.7 33.4 9.7 68.1
0.30 29.250 12%0.3 397.3 1904.8 25.0 7.8 61.4
0.35 34.125 1404.1 430.4 2031.0 139.0 5.8 54.8
0.40 39.000 1489.0 454.0 2094.0 13.1 3.9 48.2
0.45 43.875 1544.9 468.2 2117.4 7.2 1.9 41.7
0.50 48.750 1572.0 472.9 1.2 0.0 35.5
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  ——————mmm—— SHEAR  —-—————=—==—-
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1046.7 2103.4 33712.8 1204.0 1.616U 2.698U0 174.1 0.337 0.563
0.05 1879.6# 2181.7 60077.9 2145.6 1.381U 2.3050 206.7 0.535 0.892
0.10 2841.6 2331.9 82203.4 2935.8 1.019%U0 1.701U0 206.7 0.629 1.049
0.15 3653.8 2482.1 99059.7 3537.8 0.888U 1.483U0 170.3 0.532 0.888
0.20 3920.5 2632.2 99059.7 3571.4 0.671B 1.149U 140.2 0.456 0.761
0.25 4152.7 2782.4 99059.7 3571.4 O0.536B 0.967U 121.9 0.446 0.745
0.30 4385.2 2932.6 99059.7 3571.4 0.481B 0.885U 100.6 0.436 0.728
0.35 4617.9 3082.8 99059.7 3571.4 0.452B 0.846U 91.9 0.501 0.836
0.40 4734.3 3157.9 99999.9 3571.4 0.423B 0.778F 79.8 0.552 0.922
0.45 4734.3 3157.9 99999.9 3571.4 0.385B O0.736F 79.8 0.752 1.255
0.50 4734.3 3157.9 99999.9 3571.4 0.377B 0.735F 79.8 1.015 1.694

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS

GOVERNING RATINGS



BR 00596 E

STRESSES AT 48.750 FROM CL BRG (TENSION + COMPRESSION -)
TOP FIBER TOP FIBER BOT FIBER

SLAB BEAM BEAM
P/s 0.000 0.546 -2.518
DL1 0.000 -1.296 1.518
DL2 0.000 -0.390 0.457
P/S + DL 0.000 -1.140 -0.544
LL + I 0.000 -1.712 2.004
TOTAL 0.000 -2.852 1.460
IR ALLOW 0.000 -2.000 0.212
FLEXURAL RATINGS (BASED ON MOMENT) SHEAR RATINGS (AASHTO)
FACTOR TONS LOCATION FACTOR TONS LOCATION
FROM CL BRG FROM CL BRG
IR 0.377 38.48 48.750 IR 0.337 34.42 2.333
OR 0.735 75.00 48.750 OR 0.563 57.46 2.333

LIVE LOAD TYPE: SP-5 (?3?0) GROSS WEIGHT: 190.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+T DL1 DL2 LL+1
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
"/2 2.333 143.7 44.2 194.9 60.2 18.5 (83.5.2
0.05 4.875 292.8 89.9 391.0 57.1 17.5 80.2
0.10 9.750 556.6 170.3 719.3 51.2 15.5 73.8
0.15 14.625 791.5 241.2 1015.3 45.2 13.6 67.3
0.20 19.500 997.5 302.7 1250.4 38.3 11.6 60.9
0.25 24.375 1174.6 354.7 1451.5 33.4 9.7 54.5
0.30 29.250 1290.3 397.3 1608.4 25.0 7.8 48.4
0.35 34.125 1404.1 430.4 1747.9 19.0 5.8 42.4
0.40 39.000 148S.0 454.0 1854.5 13.1 3.8 36.4
0.45 43.875 1544.9 468.2 1921.3 7.2 1.9 30.9
0.50 48.750 1572.0 472.9 (EEEEZ?ZD 1.2 0.0 25.9
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR - SHEAR  ~====—-————m
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1046.7 2103.4 33712.8 1204.0 1.897U0 3.166U 174.1 0.396 0.661
0.05 1937.7 2181.7 60077.9 2145.6 1.698U 2.834U 206.7 0.631 1.053
0.10 2841.6 2331.9 82203.4 2935.8 1.215U0 2.028U 206.7 0.750 1.251
0.15 3653.8 2482.1 99059.7 3537.8 1.0490 1.751U0 173.0 0.661 1.103
0.20 3920.5 2632.2 99059.7 3571.4 0.802B 1.3720 142.0 0.573 0.957
0.25 4152.7 2782.4 99059.7 3571.4 0.636B 1.1470 116.6 0.512 0.855



LIVE LOAD TYPE: SP-6 (CT—TLC) GROSS WEIGHT: 138.80 TONS

UNFACTORED MOMENTS AND SHEARS

DL2

MOMENT

WW W ddddds oo

44.2

89.9
170.3
241.2
302.7
354.7
397.3
430.4
454.0
468.2
472.9

LL+T
MOMENT

243.

491.

918.
1279.
1575.
1807.
2071.
2274.
2408.
2466.

WU dN0SO U

STRENGTHS AND RATINGS

[ S O Y N N e I e I e N

LOCATION DL1
X FROM CL BRG MOMENT
H/2 2.333 143.7
0.05 4.875 292.8
0.10 9.750 556.6
0.15 14.625 791.5
0.20 13.500 997.5
0.25 24.375 1174.6
0.30 29.250 1290.3
0.35 34.125 1404.1
0.40 39.000 1489.0
0.45 43.875 1544.9
0.50 48.750 1572.0
MOMENT STRENGTHS
CRACKING IR
X phi*Mn Mcr Mfy
H/2 1046.7 2103.4 33712.
0.05 1800.6# 2181.7 60077.
0.10 2841.6 2331.9 82203.
0.15 3653.8 2482.1 99059.
0.20 3920.5 2632.2 990509.
0.25 4152.7 2782.4 99059.
0.30 4385.2 2932.6 990509.
0.35 4617.9 3082.8 99059.
0.40 4734.3 3157.9 99999.
0.45 4734.3 3157.9 99999.
0.50 4734.3 3157.9 99999.
CODES: MOMENT STRENGTH CODE:

MOMENT
RATINGS

OO OO OOOOOK

COQOOOK L FENN

DL1 DL2
SHEAR SHEAR
60.2 18.5
57.1 17.5
51.2 15.5
45.2 13.6
39.3 11.6
33.4 9.7
25.0 7.8
19.0 5.8
13.1 3.9
7.2 1.9
1.2 0.0
SHEAR
OR STRENGTH
.536U 174.1
.0400U0 206.7
.5890 206.7
. 3900 184.5
.089U0 152.6
.9210 133.3
.8140 114.2
.7550 103.2
.676F 91.9
.632F 80.2
.627F 79.8

BR.CO570

LL+T

SHEAR
(104.3>
100.
94.
87.
80.
74.
66.
58.
49.
40.
32.

OCWWWWEHWWUWN ®©

SHEAR
RATINGS

HREPPRPOOOCOOOCOO

= MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:

OPERATING

F

U = phi

B = BOTTOM STRESS GOVERNS

T

TOP STRESS GOVERNS

S = SLAB STRESS GOVERNS

= Mfy GOVERNS

*Mn GOVERNS
Mfy GOVERNS

RATING CODES:
U = phi*Mn GOVERNS
F

IF SERVICEABILITY GOVERNS INVENTORY RATING:

(a2)e
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Live load ratings for existing structures that undergo minor rehabilitation, such as increased
overlay thickness, shall be prepared for the live loads, and the load factor cnteria and analysis
parameters shown in Table 1.3. The minimum acceptable rating factors shall be no less the

values shown in Table 1.3.

TABLE 1.3
Li Minimum
" Rating L ‘VZ Load factor criteria and analysis | Acceptable
Procedure v g? I parameters Rating
‘ chicte Factor (RF)
Design  Load | HL-93 Evaluation Level - inventory Report value
Rating .
Design Load { HL-93 Evaluation Level - operating 1 1.00
Rating ) )
{ Legal Load | CT-L73.0 Load factor=1.80 1.00
Rati N
Legal Load | CT-L3S2 Load factor = 1.80 1.00
Permit Load | CT-P76.5 Permit Type: Routine or Annual Report  value,
Rating Frequency: Unlimited Crossings may be less than
Loading Condition: Mix with traffic 1.00
Distribution Factor: Two or more lanes
ADTT: > 5000 :
Permit  Load | CT-P204 Permit Type: Routine or Annual Report  value,
Rating Frequency: Unlimited Crossings -may be less than
' Loading Condition: Mix with traffic 1.00
Distribution Factor: Two or more lanes
ADTT: >5000 .
- Minimum Load Factor: 1.35
{ Permit Load | CT-P380 Permit Type: Special or Limited Crossing | Report  value,
Rating Frequency: Single Trip . may be less than
Loading Condition: Escorted with no other | 1.00
vehicles on the bridge 4
Distribution Factor: One lane
. ADTT: N/A o
Permit Load | CT-TLC Permit Type: Special or Limited Crossing | Report  value,
Rating 1 Frequency: Single trip may be less than
Loading Condition: Mix with traffic 1.00
Distribution Factor: One lane
ADTT: > 5000 .
Dynamic Load Allowance: 0.00
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‘ BRIDGE NO.00596
ROUTE 68 OVER NAUGATTUCK RIVER, ROUTES 8, 710 AND METRO NORTH TRACKS
NAUGATUCK, CT

INTERIOR GIRDER "E" - CHECK




Close, Jensen and Miller, P.C. @ 312512011
g:KB.'g'Y: BA DATE 3/17/11 BRIDGE NO.00596
Br. 596, Span 5 Interior Girder E4
| - GIRDER BRIDGE (INTERIOR GIRDER) - Jo
BRIDGE DATA P\’
SPAN : L= 97.50 ft
Ltotal = 99.33 ft
BRIDGEWIDTH = 50.00 ft (CURB-TO-CURB) || ”
SLABTHICKNESS,ts = 8 .in 25 S$ =596
BITUMINOUS = 2.5 in — e
HAUNCH = 0.0 in
NUMBER OF BEAMS = 11 ea. BEAM, TYPE: DBT .
YEARBUILT : 1985 BRIDGE WIDTH = 64.50 ft (OUT-TO-OUT)
MATERIALS :
concreTE: fe = 3.0 ksi (DECK)
fe = 5.0 Kksi (P/SBEAM)
fci = 4.0 ksi (P/SBEAMAT TRANSFER)
PRESTRESSING STEEL : _
DIAMETER, db = 1.152 in STRESS-RELIEVED STRANDS
fs = 4.0 ksi
Aps = 0.788 in?  (AREAOF ONE STRAND)
ULTIMATE STRENGHT : fou= 200 ksi
STRANDS : 9 ea. PRESTRESSING STRANDS
0 ea. DEBONDED ON EACH END, OVER THE LAST : 0o ft
STRRUPS: # 4@ 12 in OVEREND : 2 ft
# 4@ 18 in OVERCENTER: 4875 it
COMPRESSION STEEL : 3- # 4
YIELD STRENGTH : fy= 40 ksi
ADTT = 5000 ACTUAL ADTT = 2000
SKEW = 0°
MODULUS OF ELASTICITY OF CONCRETE, Ec: Ec= (33000)(Wc1).5 Ve
CONCRETE UNITWEIGHT: Wc = 0.145 kcf
DECK CONCRETE : Ec = 3156 ksi
P/S BEAM : Ec = 4074 ksi
MODULAR RaTIO, n =2deck 3156 _ 4 775
Ebeam 4074
EFFECTIVE FLANGE WIDTH, be : LRFD Design 4.6.2.6.1
MINIMUM OF :
%L = 2925 in
12ts + GREATER OF EITHER tw OR 1/2 bftop = 12* 8 + 05 * 42 = 117 in
bftop = 42 in
tw= 7 in
S= 7152 in GOVERNS EFFECTIVEFLANGEWIDTH  be = 71.52 in
TRANSFORMED FLANGE WIDTH, Dtrans : btrans. = 71.52 * 0.77 = 554 in



Close, Jensen and Miller, P.C. QEC) ¥R

?EKQE-Y: BA DATE 3/17/11 BRIDGE NO.00596
| - GIRDER BRIDGE (INTERIOR GIRDER)
‘ CROSS-SECTION PROPERTIES:
BEAM, TYPE: DBT h= 56 in PCI DESIGN MANUAL
A= 9322 in?
lo= 375444 in*
Sp = 375444 ybot. = 30.21 in
30.21 ytop = 25.79 in

Sb = 12428 in® SECTION MODULUS FOR THE EXTREME BOTTOM FIBER OF THE NON-COMPOSITE PRECAST BEAM
St = 14558 in® SECTION MODULUS FOR THE EXTREME TOP FIBER OF THE NON-COMPOSITE PRECAST BEAM

COMPOSITE SECTION :

AReA. (in) ]y, n) | Ay | d. (in) |Ad?(in%)] lo(in%)
PISBEAM | 9322 | 30.21 [28161.8] 0.00 0 |375444

SLAB, As 0 60 0 29.79 0 2364
TOTALS 932 28161.8 0 |377808
AREA SLAB: ‘ (btrans.)
= 0 * 554 = 0 in?
ysab= 56 + 00 +{05 * 8] = 60in
5 =-28162 _ 3521 in
932

yootc = 30.21 in
yiopc= 56 - 30.21 = 25.79 in®
3

554*( 8 |_ 5364 ine

loslab =
12
lcomp. = 377808 in*
780
Sp = 377808
30.21
COMPOSITE SECTION MODULUS FOR THE EXTREME BOTTOM FIBER OF THE NON-COMPOSITE PRECAST BEAM
Sb = 12506 in®

COMPOSITE SECTION MODULUS FOR THE EXTREME TOP FIBER OF THE NON-COMPOSITE PRECAST BEAM
St = 14649 in®



b=
Close, Jensen and Miller, P.C — 3/2512011

BY:
CHKD.BY: DATE
. < 42 R DECKED BULB TEE GIRDER
21.0 - MOMENT OF INERTIA OF GIRDER CROSS SECTION
115 6.0 - 3.50 ABOUT X-X AXIS
——  ley | re——=
N
8.0 @
3.0 NS e
7.0
—_ «—
@ H ={56.0
lo: . (in®)
1= mM2=* 70 * 560 = 102443
2= 13%* 85 * 85 = 1450
3
8.5 = 1M2* 85 =* 10.03= 708.3
] 4 = 17112+ 175 * 80 = 7467
85 §l_—3) T~ = w%* 60 * 30 = 45
1008 & K

24.0

N
v

NON-COMPOSITE SECTION PROPERTIES :

A2 | Yaiy [AY @03 |AY (0% | lo (in%)
1 | 392.0 | 28.0 | 10976 | 307328 | 102443
2 | 723 | 128 [927.21]11899.2| 290
3 | 1700 ] 5.0 850 | 4250 | 1417
4 | 2800 | 520 | 14560 | 757120 | 1493
5 | 180 | 470 | 846 | 39762 9
Y= 9323 28159 | 1120359 | 105652
y =-28189 . 3521 in
932.3
o= 1120359 + 105652 -  932.3 * 30.21 = 375,444 in®
__375444 o, = 375444
25.79 30.21

St = 145565 in® Sb = 12430 in®



Close, Jensen and Miller, P.C (4EQ)  wosiaon

.

BY:
CHKD.BY: DATE
® . | 42 R DECKED BULB TEE GIRDER
< 21.0 >| MOMENT OF INERTIA OF GIRDER CROSS SECTION
. 115 60 i 350 ABOUT Y-Y AXIS
|
8.0 @ |
3.0 N
!
70 | |
—_— —

@ H =156.0

I lo: (in?)
1= 1M2* 560 * 35 = 200.083
2= 136* 85 * 85° = 1450

85 | | = 112* 100 * 85 = 5118
. | = 2+ 80 * 175 = 3572.9
85 §|_10B] | T~ 5= 1%* 30 * 60°= 180
1008 ® r | v
24.0

A
N

NON-COMPOSITE SECTION PROPERTIES :

A | Yain) |AY (in?) |AY?(n®) | lo (in%)
1 | 1960 ] 1.8 343 | 600.25 | 200
2 | 361 6.3 |228.79| 1449.01| 145
3 | 850 7.8 |658.75]5105.31| 512
4 | 1400 | 12.3 | 1715 | 21008.8| 3573
5

Z =

9.0 5.5 49.5 272.3 18
466 2095 | 28436 4448

lyy= 28436 + 4448 =
{ea.)
lyy= 32883 * 2 = 65,767 in*



(EC) 3/251201°

Close, Jensen and Miller, P.C. E

BY: m.g.

| - GIRDER BRIDGE (INTERIOR GIRDER)
NONCOMPOSITE DEAD 1. OAD, DC1 :

BEAM SELF WEIGHT : = 0.375 klp/ft PCI DESIGN MANUAL
DIAPHRAGMS : = 0.246 Kip/ft
{ts. ft) {S,ft)  (HAUNCH,in) {in) (k/ft?)
SLAB+HAUNCH: (0667 * 596 +[ 0.0 * 42))* 0.150 = 0.596 kip/ft
YDC1= 122 kip/ft
Voct = 1.22 *%= 59.3 kip AT SUPPORT
Mocr =—1:22 ; 975 _ a6 Kiptt AT MIDSPAN

COMPOSITE DEAD LOAD, DC2 :

Whparapet= 2.20 kip/ft LRFD Design 4.6.2.2.1
(ea.) {BEAMS,ea.)
DC2= [ 2* 2200}/ 11 = 04 kip/t
Vocz = 040 *—2L2 - 195 kip AT SUPPORT
2
*
Mocy =—2:40 - (97.5] . 4753 Kip-ft AT MIDSPAN

WEARING SURFACE, DW :

(ea.PARAPET)
ROADWAY WIDTH : 5000-(10 = 0 )= 500 ft
{thick., ft) (k/ft*) (BEAMS,ea.)
DW =[0.208 * 50.0 * 0.150)/ 11 = 0.142 kip/it
Vow = 0.142 * 972'5 = 69 kip AT SUPPORT

_ 0142 * (975]

Mow = 168.8 kip-ft AT MIDSPAN



Close, Jensen and Miller, P.C. @ 31252011

BY: m.g.

| - GIRDER BRIDGE (INTERIOR GIRDER)
. LIVE LOAD ANALYSIS : L RFD Design, Table 4.6.2.2.1-1
LIVE LOAD DISTRIBUTION FACTORS. g :
LONGITUDINAL STIFFNESS PARAMETER, Kg : AASHTO LRFD TYPE (J) CROSS-SECTION
Kg = (I + Aeg )n
- Ebeam _ 4074
Edeck 3156
A= 9322 in?
lo= 375444 in®
L= 97.50 ft
ts= 0 in
€g = GIRDER DEPTH - yb + HAUNCH + tsi2
eg= (56 - 3021]+ 00 +( 0 /2]
eg= 2579 in

=1.29

Kg=[375444 + 9322 * 2579 J* 1.29
Kg= 1285150 in

DISTRIBUTION FACTOR FOR MOMENT, gm : LRFD Design, Table 4.6.2.2.2b-1
ONE LANE LOADED :
Ko _ " 1285150 215
12L88 12* 9750+ 8° .
gmi = 0.06 +r S |.[ S 4K J
C14) Lo )2
04 03 0.1
gmi= 006 +[5:96).| 5.96 +( 2.15]
L 14 J lo7.50
gmi= 0.392
TWO OR MORE LANES LOADED\% o 02 o
gm2 = 0.075 LSS L0 Kga]
Les) L J (12w

gm2 = 0.075 +(5961 5967 +( 215)"

L 95 ) lo7.50

gm2 = 0.542 gm2 > gmi USE, gm = 0.572
DISTRIBUTION FACTOR FOR SHEAR, gv : LRFD Design, Table 4.6.2.2.3a-1
ONE LANE LOADED :

gi= 036 +—>—= 036 +—>2 - 060
25
TWO OR MORE LANES [LOADED : 2 )
g2= 02 +S ( S 1. oo +[5968) (597 ;ees gv2 > gu
L 12) 35 ) L12) [ 35 ] USE.gv = 0.668



®

Close, Jensen and Miller, P.C. 1EC

BY: mg.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)

LIVE LOAD ANALYSIS : LRFD Design, Table 4.6.2.2.1-1
LIVE LOAD DISTRIBUTION FACTORFOR MOMENT, gm : LRFD Design, Table 4.6.2.2.2b-1

BRIDGE TYPE (j), IF CONNECTED ONLY ENOUGH TO PREVENT RELATIVE DISPLACEMENT AT INTERFACE
ST.VENANT'S TORSIONAL INERTIA, J :
__ A 932.2° — J=42789in* LRFD Design, Table 4.6.2.2.2b-1
40 Ip 40 * 441210
POLAR MOMENT OF INERTIA, Ip

b= I+ly = 441210 in*

GROSS MOMENT OF INERTIA OF GIRDER CROSS SECTION ABOUT CENTROIDAL X-X AXIS: | = 375444 in*
GROSS MOMENT OF INERTIA OF GIRDER CROSS SECTION ABOUT CENTROIDAL Y-Y AXIS: lyy = 65766 in*
A= 9322 in?
p =0.20 (POISSON'S R:;TIO) LRFD Design, 5.4.2.5
K = { 1+ u) *lj’ K=v105 = 3.245
J
c= K *rWoverall ) C = 2.147 OVERALL WIDTH OF BRIDGE, Woverall = 64.50 ft
L L= 9751t

WHEN cs5
WIDTH OF DISTRIBUTION PER LINE, D:
D= 15- N + 14+ N * (1- o2+c)
NUMBER OF DESIGN LANES, NL:
NL=1
2
D= 115- 1 + 14* 1 * [1- 02* 2147]
D= 10.96

5.96 _ 0544 S= 596 ft
10.96

gml =
NL=2 .
D= 115- 2 + 14* 2 * [1- 02* 2147)

D= 1041
gm2 = 0.572

3/25/201



Close, Jensen and M:iller, P.C. 312512011

BY: mg. BRIDGE NO.00596

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)

COMPUTE MAXIMUM LIVE LOAD EFFECTS

MAXIMUM DESIGN LIVE LOAD (H1 -93) MOMENT AT MIDSPAN
(kif)

2
DESIGN LANE LOAD MOMENT = (0,64 * 978‘50 = 760.5 kip-ft

34.751' 14 ‘L

—p | ———p

DESIGN TRUCK MOMENT WITH THE MIDDLE AXLE LOCATED AT MIDSPAN: l {TYP.) u(AN 4

£ A

‘ 48.75
(kip) (Kip) (ft) (f) (kip) (mve.)
DESIGN TRUGK MOMENT =8+ 93253) * 4875 * 34.75 | 32 ; 9750 _ 1475 yipt <SOERS

TANDEM AXLES MOMENT WITH TANDEM AXLES LOCATED EQUIDISTANT FROM MIDSPAN:

4675 | 4 \L
—p | ——>

{kip) {ft)
TANDEM AXLESMOMENT = 25 * 38 = 950 Kip-ft A A
l 48.75
M= 33 % LRFD Design, Table 3.6.2.1-1

Mus+ = 7605 + (1475 * 1.33)
Mus = 2722 kip-ft

DISTRIBUTED LIVE LOAD MOMENT AT MID SPAN:
gnMuw = 2722 * gm = 2722 * 0.572

1558 kip-ft



Close, Jensen and Miller, P.C. @ 312512011
BY: m.g.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00586

| - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL FLEXURAL RESISTANCE AT MIDSPAN :
AVERAGE STRESS IN PRESTRESSING STEEL, fps :
fos = fou (1 -k (c/ dp)) LRFD Design, Eq. 5.7.3.1.1-1
k= 038 STRESS-RELIEVED STRANDS LRFD Design, Table C5.7.3.1.1-1
fou = zoo ksi  SPECIFIED TENSILE STRENGTH OF PRESTRESSING STEEL
dp = DISTANCE FROM EXTREME COMPRESSION FIBER TO THE CENTROID OF THE PRESTRESSING TENDONS

STRANDS y |STRANDS -y

LAvER 1| . @ | 475 |42.75

waver 2] o0 | O 0

LAYER 3| 0 0 0

TOTAL 9 4275
42,75

_y = =475 DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS

do= (56+ 00 + 0)- 475 =5125in

DISTANCE FROM THE NEUTRAL AXIS TO THE COMPRESSIVE FACE, C:
RECTANGULAR SECTION : LRFD Design, Eq. 5.7.3.1.14
c = Aps fou
0.85f'cBlb + kAps(fpu/dp)

AREA OF PRESTRESSING STEEL : (PERSTRAND) Aps = 0.788 in* LOW-RELAXATION STRANDS
YAps= 9 * 0.788 = 7.092 in®

b= be = 7152 in (EFFECTIVE FLANGE WIDTH OF DECK)
fe= 3.0 ksi (DECK)

B1 =085 LRFD Design, 5.7.2.2

Apsfou= 7.002 * 200 = 1418 kip .
085fcPib = 085 * 30 * 085 * 7152 = 155 kiin
K Aps (fou/dp) 038 * 74 * [ 200/51.25)= 10.52 kin

c= 1418 /[ 155+ 10.52)= 857 in

DEPTH OF THE EQUIVALENT STRESS BLOCK, a:

a= Pic = 085 * 857 = 728 in LRFD Design, 5.7.2.2
a< b= 8 in ASSUMPTION OF THE SECTION BEHAVING AS A RECTANGULAR SECTION IS CORRECT
AVERAGE STRESS IN PRESTRESSING STEEL, fps : LRFD Design, Eq. 5.7.3.1.1-1
fs= 200% (1 - 038 *[ 857 /5125)= 187.3 ksi
NOMINAL FLEXURAL RESISTANCE, Mn (AT MIDSPAN) : LRFD Design, Eq. 5.7.3.2.2-1

Mn = Aps fos(dp - a/2) = 7.002 * 187.3 *(51.25- ( 728 /2 ) )= 5270 kip-ft



Close, Jensen and Miller, P.C. 312512011
oo BRIDGE NO.00596

CHKD.BY: BA DATE 3/17111

| - GIRDER BRIDGE (INTERIOR GIRDER)

MAXIMUM REINFORCEMENT
CONCRETE STRAIN, &c: LRFD Design, C5.7.2.1
£c = 0.003
NET TENSILE STRAIN, &t:
Ec - £t
c dp-C
gt =(0.003 *(51.25 - 8.57)) / 857 =0.0149 >0.005 LRFD Design, 5.7.2.1
SECTION IS TENSION CONTROLLED
RESISTANCE FACTOR : ¢®=10 LRFD Design, 5.5.4.2
MINIMUM REINFORCEMENT LRFD Design, 5.7.3.3.2

AMOUNT OF REINFORCEMENT MUST BE SUFFICIENT TO DEVELOP Mr EQUAL TO THE LESSER OF :
1.2 Mer OR 1.33 Mu

LOAD |[LOAD FACTOR, Y LRFD Design, Table 3.4.1-1
pc | 1.25 LRFD Design, Table 3.4.1-2
DW 1.50
i | - 175
FACTORED FLUXURAL RESISTANCE, Mr: M= 9Mn = 10 * 5270 = 5270 kip-ft

FACTORED MOMENT, 1.33 Mu:
133Mu = 1.33* [ 1.25*(1446 + 475.3)+ 150* 1688 + 1.75* 1558)
= 7158 kip-ft > 5270 kip-ft
NO GOOD

CRACKING MOMENT, 1.2 Mecr: THE MANUAL FOR BRIDGE EVALUATION 6A.5.6
1.2 Mcr = Sc (fr + fepe) - Mdne ((Sc/Snc) - 1) 2 Sc fr LRFD Design, Eq. 5.7.3.3.2-1

UNFACTORED DEAD LOAD MOMENT (NONCOMPOSITE SECTION}), Mdnc
Mdnc = 1446 kip-ft

Sc = 14649 in®
Snc = 12428 in®

MODULUS OF RUPTURE, fr: fr = 0.37Vfc LRFD Design, 5.4.2.6
= 0.37 *V 50 = 0.827 ksi
LRFD Design, 5.7.3.3.2
COMPRESSIVE STRESS IN CONCRETE DUE TO EFFECTIVE PRESTRESS FORCE (AFTER ALLOWANCE FOR ALL PRESTRESS LOSSES)
AT EXTREME FIBER OF SECTION WHERE TENSILE STRESS IS CAUSED BY EXTERNALLY APPLIED LOADS, fcpe :
Ppe + Ppe e
A Sb

fcpe =



Close, Jensen and Miller, P.C. @ 3/25fz0t1

BY: mg. BRIDGE NO.00596

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)
DETERMINE EFFECTIVE PRESTRESS FORCE, Ppe :

Ppe = Aps * fpe
EFFECTIVE PRESTRESS fpe = INITIAL PRESTRESS - TOTAL PRESTRESS LOSSES
TOTAL PRESTRESS LOSSES IMMEDIATELY BEFORE TRANSFER, AfpT:
Afor = Afpes + Afpir LRFD Design, Eq. 5.9.5.1-1

LOSS DUE TO ELASTIC SHORTENING AND/OR EXTERNAL LOADS, Afpes : LRFD Design, 5.9.5.2.3a

Ep
Afpes =————f
pE Ea cgp

THE CONCRETE STRESS AT THE CENTER OF GRAVITY OF PRESTRESSING TENDONS DUE TO THE PRESTRESSING FORCE

IMMEDIATELY AFTER TRANSFER AND SELF-WEIGHT OF THE MEMBER AT THE SECTION OF MAXIMUM MOMENT, fcgp :

Pi PieZ Moe

A ] |

INITIAL PRESTRESS IMMEDIATELY PRIOR TO TRANSFER, fpbt = 0.7 fpu:: LRFD Design, Table 5.9.3-1
fobt = 0.7 * fu

fegp =

IMMEDIATELY AFTER TRANSFER : LRFD Design, 5.9.5.2.3a
Pi = 0.90 (0.7 fpu)(# STRANDS) Aps
Pi= 000 *{ 07 * 200)* 9 *0.788 = 893.6 kips

MOMENT DUE TO SELF-WEIGHT OF MEMBER AT SECTION OF MAXIMUM MOMENT (MIDSPAN), Mo :

2
*

Mo =—2971° 975 _ 4154 wip-t

yo= 30.21in BASIC BEAM SECTION

y= 475in DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS

ECCENTRICITY OF STRANDS :

e= 3021- 475 = 2546 in
. 8936 8936 * 2546 _1154* 12_* 2646
cgp — -

932.2 375443.9 375443.9
feep = 0.959 + 1.543 - 0.939 = 1.562 ksi

MODULUS OF ELASTICITY OF PRESTRESSING REINFORCEMENT, Ep : LRFD Design, 5.9.5.2.3a
Ep = 25000 ksi
MODULUS OF ELASTICITY OF CONCRETE AT TRANSFER, Ect :
1.5
Ect = (33000)(we) Vfc we = 0.145 kcf LRFD Design, Eq. 5.4.2.4-1
Ect = 3644 ksi

Afoes =( 25000 / 3644)* 1.562 = 10.72 ksi



Close, Jensen and Miller, P.C. @ /251201
BY: mg.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)
APPROXIMATE | UMP SUM ESTIMATE OF TIME-DEPENDENT LOSESS, AfplT:

AfpLr = [ Afpsr +  Afpcr + Afpm]_ d+[ Afpso + Afpco + Afpr - AfpSS]df LRFD Design, Eq. 5.9.5.4.1-1
1
FOR I-BEAM :

Afpir = 10.0 ((fpi Aps)/Ag) yhyst + 12.0 yhyst + Afpr

LRFD Design, 5.9.5.3

CORRECTION FACTOR FOR RELATIVE HUMUDITY :

yh =1.7-0.01H LRFD Design, Eq. 5.9.5.3-2
ASSUME RELATIVE HUMUDITY RANGING BETWEEN 40% - 100% : H= 70 - %

yr= 17 - 001 *70

yh =10

CORRECTION FACTOR FOR SPECIFIED CONCRETE STRENGTH AT TIME OF PRESTRESS TRANSFER TO THE CONCRETE MEMBER :
yst =5/ (1 + fa)
yt= 5 /(1 + 40)=10

ESTIMATE OF RELAXATION LOSS :
Afor = 10.0 ksi STRESSRELIEVED STRANDS
fot= 0.76 * 200 = 150 ksi
Aps= 9 * 0.788 = 7.092 in*

Afir = 100 * 150 * 7.092 ,
932.2

LRFD Design, 5.9.5.3

10 * 10 + 120 * 10 * 10 +10
Afpir = 33.41 ksi

TOTAL PRESTRESS LOSSES, Afot :

Afor = Afpes + Afpur
Afor = 10.72 + 33.41 = 44.13 ksi

EFFECTIVE PRESTRESS fpe = INITIAL PRESTRESS - TOTAL PRESTRESS LOSSES
foe= 075 * 200 - 4413 = 105.9 ksi

Ppe= Aps * fpe
Ppe = 7.092 * 105.9 = 750.8 kips

Ppe + Ppe €

fcpe =
A Sb
_ 750.8 , 750.8 * 2546
fepe = +
932.2 12428

fope = 2.344 ksi



L4

Close, Jensen and Miller, P.C. @31251201-
BY: mg.

1 - GIRDER BRIDGE (INTERIOR GIRDER)
CRACKING MOMENT, 1.2 Mer:

Mer = Sc (fr + fepe) - Mdnc ((S¢/Snc) - 1) 2 Sc fr

THE MANUAL FOR BRIDGE EVALUATION 6A.5.6
LRFD Design, Eq. 5.7.3.3.2-1

14649 14649
Sc (fr + fepe) - Mdne ((Sc/Snc) - 1) = * 0.827 + 2.344) - 1446 *(——-1}
¢ (fr + fcpe) nc (( nc) - 1) 2 [ J 12428
Mcr = 3613 kip-ft
Scfr=( 14649 / 12 ) * 0.827 = 1010 kip-ft OK
12Mer = 12 * 3613 = 4335 kip-ft «-CONIROLS 1.2 Mer < 1.33 Mu

1.33Mu = 7158 Kkip-ft

Mr= 5270 kip-ft > 4335 kip-ft
OK



Close, Jensen and Miller, P.C. 312512011
BY: m.g.

CHKD.BY: BA DATE 34711 BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL SHEAR RESISTANCE AT FIRST CRITICAL SECTION

CRITICAL SECTION NEAR THE SUPPORTS IS THE GREATER OF: LRFD Design, 5.8.3.2
dv ORrR 0.5dvcot8
EFFECTIVE SHEAR DEPTH, dv : LRFD Design, 5.8.2.9

dv = DISTANCE BETWEEN RESULTANTS OF THE TENSILE AND COMPRESSIVE FORCES, (de-a/2)
BUT NOT LESS THAN (0.9 de) OR (0.72h)
de = DISTANCE FROM THE EXTREME COMPRESSION FIBER TO THE CENTER OF THE PRESTRESSING STEEL AT THE SECTIO
h = DEPTH OF PRECAST BEAM + STRUCTURAL SLAB THICKNESS

STRANDS : 9 ea. PRESTRESSING STRANDS
0 ea. DEBONDED ON EACH END, OVER THE LAST : 0 ft

ASSUME THAT CRITICAL SECTION WILL BE WITHIN : 0 ft
DISTANCE FROM THE NEUTRAL AXIS TO THE COMPRESSIVE FACE, C: LRFD Design, Eq. 5.7.3.1.1-4

c= Aps fpu

0.85FcBib + kAps(fpu/dp)
As=( 9 - 0 J* 0788 = 7.092 in?
b= be = 7152 in (EFFECTIVE FLANGE WIDTH OF DECK)

fe= 4.0 ksi (DECK)

B1=0.85 LRFD Design, 5.7.2.2
k= 0.38 STRESS RELIEVED STRANDS
fou= 200 ksi SPECIFIED TENSILE STRENGTH OF PRESTRESSING STEEL
STRANDS y |STRANDS -y

LAYER 1 9 {12.89 116
LAYER 2} 0 | 0 0
LAYER 3 0 0 0
TOTAL 9 116

— 116

=12.89 (DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS)

9
do= [ 56+ 00 + 0 )- 1289 = 4311 1in

7.092 * 200

=085 * 40 * 085 * 7152 + 038 * 7.002 * | 200 / 4311 847 in
a= PBic = 085 * 647 = 550 in LRFD Design, 5.7.2.2
dv= de -—0—=4311 - 5'250 = 404 in <— GOVERNS
h= 5 + 00 + 0 = 560 in 0.72h = 40.32in 3.36 ft
de = 43.11in 0.9de = 38.8in 3233 ft
ASSUME : 8= 30°

0.5dv cot 8 05 *dv*cot 30 = 087 dv < dv



Close, Jensen and Miller, P.C. @ 312512011

BY: mag.
CHKD.BY: BA DATE 317114 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)

DISTANCE FROM FACE OF SUPPORT TO CENTERLINE OF BEARING: 6 in LRFD Design, 5.11.4
DISTANCE FROM CENTERLINE OF BEARING TO CRITICAL SHEAR SECTION : 404 + 6 = 464in
= 3.86ft
MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT L= 97.50- 3.86 = 93.64 ft
(ki) , ) 93.64
* < g
Ve =—204* 9384 _ 558 Kip-tt
2 * 97.50 3.86, ||, 449 l‘@"l
(kip) (f) () £ 2
Vianpew = 25+ 2384 F 8984 _ 4409 kips |.488 ., 488 |
97.50
3.86
(kip) (kip) — ] I l, J/ﬁ'l%)i
Viouex =32 (9364 + 79.64)+ 8 * 6564 = I
97.50 488

Vrruck = 62.3 Kkips €— GOVERNS

M= 33 % LRFD Design, Table 3.6.2.1-1
TOTAL SHEAR :
Vu+d = 2878+ 623 * 133 = 111.6 kips DISTRIBUTION FACTOR FOR SHEAR, gv= 0.668
DISTRIBUTED TOTAL SHEAR:

Vus = 111.6 * 0668 = 745 kips

DEADLOAD SHEARS: »DC1= 1.22 kip/ft
DC2= 0.4 kip/ft
DW = 0.142 kip/ft

Voc=(122 + 04 )*( 05 * 97.50- 3.86 )
Voc= 546 + 180 = 726 kips

Vow= 0.142 *( 05 * 97.50- 3.86)= 6.38 kips



Close, Jensen and Miller,

BY: mg.
CHKD.BY: BA DATE 317/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL SHEAR RESISTANCE, Vhn :
SHALL BE LESSER OF:

Vn= Vs + Ve +Vp

Vn = 0.25fcbvdv + Vp

MINIMUM TRANSVERSE REINFORCEMENT, Av :

Av = 0.0316 VFc b; S
Y
bv= 7.0 in WEBWIDTH
s= 180 in
Av = 0.0316 *V50 *—F ;o 18 _ 0.223 in?
STIRRUPS AREA PROVIDED : #4 A= 013 in?
(2 LEGS)
Av= 2 * 013 = 026 in® > 0223in? OK
CONCRETE: Ve = 0.0316BVfc bv dv
STEEL : o= Avfy dv cotB

S
Vn = 0.25fcbvdv + Vp
Vp = Ars*Ns*fpe*SIN(8) Vp = 2252 kip
Vn= 025 * 50 * 7 * 404 + 2252 = 376 Kips

NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) :

ASSUME : 0= 45 °
B= 20

CONCRETE: Ve = 0.0316BVFc by dv

bv= 7 in

dv= 404 in

Vc=00316 * 20 *+/ 50* 7 * 404 = 399 kips

STEEL : Vs = Avfy dv cotd
s o= 90 °

STRRUPS: # 4@ 18 in

Av= 026 in?

Vs = 0.26 * 4018 * 404 *cot 45 = 23.32 kips

NOMINAL SHEAR RESISTANCE, Vn :
Vn= Vs + Ve +Vp
2332+ 399+ 225 = 858 kips
858 kips < 376 kips

Vn
oVn= 090 * 858= 77.19 kips

P.C.

3/25/2011

LRFD Design, Eq. 5.8.3.3-1
LRFD Design, Eq. 5.8.3.3-2

LRFD Design, Eq. 5.8.2.5-1

LRFD Design
LRFD Design

LRFD Design

LRFD Design

LRFD Design

,Eq.5.8.3.3-3
, Eq. C5.8.3.3-1

, Eq.5.8.33-2

,Eq. 5.8.3.4.1

,Eq.5.83.33

LRFD Design, C5.8.3.3-1

LRFD Design, 5.5.4.2.1
RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90



Close, Jensen and Miller, P.C. @ 312512011

g:l'Kg.‘gY: BA DATE 3/17/11 BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)

MAXIMUM DISTRIBUTED SHEARS AT CRITICAL SECTION (HL-93 INVENTORY LOADING) :
Vs = 74.5 kips
Voc = 72.6 kips
Vow =  6.38 kips

LOAD |LOADFACTOR,Y LRFD Design, Table 3.4.1-1
DC 1.25 LRFD Design, Table 3.4.1-2
DW © 1.50
LL 1.75.
FACTORED SHEAR :

Vu= 125 * 726 + 150 * 638 + 175 * 745
Vu= 230.7 kips > 77.19 kips NO GOOD

NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) : LRFD Design, Eq.5.8.2.9-1
SHEAR STRESS ON THE CONCRETE :

vu = Vu-@Vp
@bv dv

Vu = 230.7 - 20.27 _ 0.907 ksi LRFD Design, C5.8.2.9
090 * 70 *404 LRFD Design, 5.5.4.2.1

RATIO OF THE APPLIED FACTORED SHEAR STRESS TO THE CONCRETE COMPRESSIVE STRENGTH :
Vi .
v - 0907 g qg4
fe 50 <0.25

DISTANCE FROM CENTERLINE OF BEARING TO CRITICAL SHEAR SECTION = 3.86 ft
DEAD LOAD MOMENTS AT FIRST CRITICAL SECTION FOR SHEAR :
kE) (/R (Lt
Moc= 05 *(122+ 04 )* 386 *(97.50- 3.86)
Moc = 220.1 + 72.35 = 292.5 kip-ft

Mow= 05 * 0.142* 386 * 97.50 - 386 = 257 kip-ft
LIVE LOAD MOMENTS AT FIRST CRITICAL SECTION FOR SHEAR :
(k) (k)
_ 32 * 38 ¥ 9364+7964)+ 8 * 386 * 6564 ; 9364
Mrruck = 3.86
97.50 —| l V‘_ﬁi
Mreuck = 240.5 kip-ft £ R
{kif) ) |._48.8
TvP)
Muane =—004* 9364 . a0 - 1412 kip-t
2 * 97.50
(1m)
Muin = 1.33 * 2405 + 1112 = 431.1 Kip-ft
DISTRIBUTED MOMENT :

gm * Must = 0.572 * 431.1

246.7 Kip-ft



Close, Jensen and Miller, P.C. 37250201
BY: mg.

CHKD.BY: BA DATE 317111 BRIDGE NO.00596

1 - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) :

LOAD |LOAD FACTOR, Y LRFD Design, Table 3.4.1-1
DC 1.25 LRFD Design, Table 3.4.1-2
DW 1.50
LL - 1.75
FACTORED MOMENT :

Mu= 125 * 2925+ 150 * 257 + 175 * 246.7 = 836 Kkip-ft

STRAIN IN THE REINFORCEMENT, €x : LRFD Design, 5.8.3.4.2
c'\iiu + 0.5Nu + 0.5(Vu - Vp) cotb - Aps fpo \";u =0
B =— < 0.001 P=0
2(EsAs + EpAps) EsAs = 0

Aps= 9 * 0788 = 7.092 in?
foo= 0.7fpu = 0.7 * 200 = 140 ksi

Ep = 25000 ksi
Vu = 230.7 kips
dv= 404 in

ASSUME CRACK INCINATION ANGLE, O :

vu/fe = 0181 —— & x1000< -0.10 ex = -0.0001 LRFD Design, Table B5.2-1
8= 219° cot 21.9 = 2.488
836 * 12 , 45 * 2307 * 2488 - 7.092 * 140
o = 40.4
2+ 0 + 25000 * 7.092)

&x = -0.001290

RECALCULATE €&x, INCLUDE AREA OF CONCRETE ON THE TENSION SIDE OF THE BEAM WITHIN HALF THE TOTAL DEPTH OF THE BEA
Ac = AREA BELOW * h/2 ) 42 .
Ac= 10+ 24)+(05 * 85 * 85 * 2 J+(85 *7 ] >

+ 95 *7 1

Ac= 4383 in?
Ec =

4074 ksi /

836 * 12 ., 05 * 2307 * 2.488 - 7.092 * 140
] 404 56
=
2 *[ 4074 * 438.3 + 25000 * 7.092) 7

€ =-0.000117 = -0.00010 1

8.5 28
8.5

o] 1]

24




Close, Jensen and Miller,

BY: mg. BRIDGE NO.00596

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) :

ASSUME :
& <0
vu/fc = 0.181
6= 237° cot 237 = 2278
B= 287
836 * 12 0.5 * 2307 * 2278 - 7.092 * 140
€ = 40.4

2 *[ 4074 * 438.3 + 25000 * 7.092]

€&x =-0.000123 < O

CONCRETE : Ve = 0.0316BVfc bv dv
Vc=0.0316 * 287 *+ 50* 7.0 * 404 = 57.3 kips

SHEAR RESISTANCE PROVIDED BY THE TRANSVERSE REINFORCEMENT (STIRRUPS), Vs :

_Avfy dv cot@
- s
STRRUPS: # 4@ 18 in Av= 026 in?
Vs = 026 * 40 * 404 * 2278 _ 53 kips
18
NOMINAL SHEAR RESISTANCE, Vn :
Vn = Vs + Ve +V\p
= 6312+ 573+ 225 = 1329 kips

Vn = 0.25fcbvdv + Vp

= 025 * 50 * 7.0 * 404 + 2252 = 376 kips
Vn= 133 kips < 376 kips
Vn= 133 Kips

@Vn= 090 * 133 = 120 Kips

P. C. @ 3/25/201

LRFD Design, Table B5.2-1

LRFD Design, Eq. 5.8.3.3-3

LRFD Design, Eq. C5.8.3.3-1

LRFD Design, C5.3.3-1

LRFD Design, Eq. 5.8.3.3-2

LRFD Design, 5.5.4.2.1

RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90



Close, Jensen and Miller, P.C. 32512011

BY: m.g.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.005%6
. | - GIRDER BRIDGE (INTERIOR GIRDER)
LONGITUDINAL REINFORCEMENT : LRFD Design, 5.8.3.5
Nu=0

LRFD Design, Eq. 5.8.3.5-1

lMul //ﬁu L(IVu
Apsfps + Asfy = v o + 0.5 o TU(PV - Vp

MINIMUM REQUIRED TENSILE CAPACITY, Vs :

- 0.5Vsj* cot ©

Vs = 53 kips
Vu - 230.7 = 256.3 kips Vs = 256.3 kips
® 0.90
@c = 0 LRFD Design, 5.5.4.2
of = 1.0+
Qv =109

| 836 + 12| [[2307]
404 * 1.0 0.9 |
Apsfos + Asfy = 489.2 kips
TRANSFER LENGTH, {1 : LRFD Design, 5.11.4.1
£t = 60" x STRAND DIAMETERS
ft= 60 * 1.152 = 69.12 in

Apsfps + Asfy =

05 * 256.3]*cot 237

DEVELOPMENT LENGTH,{d : LRFD Design, 5.11.4.2-1
d=k (fps - fpe)db k=16
> 16 * 1873 - 2 » 105.9} 1.152
=2 2151 in
DISTANCE FROMM FREE END OF PRETENSIONED STRAND TO SECTION OF MEMBER UNDER CONSIDERATION, £px |
fox = 464 in LRFD Design, 5.11.4.3
LRFD Design, 5.11.4.1
DESIGN STRESS, fpx : LRFD Design, 5.11.4.2-3
fox - 60db [ J
fox = f + *| fos - f
o pe fd - 60dv ps - pe
fox = 105.9 +—204 - 69.12 *{187.3 - 1059 |= 93.18 Ksi
215.1 - 69.12
Apsfos + Asfy = fox * Aps = 9318 * 7.092 = 660.8 kips
| Mul . Nu (Ve
Apsfps + Asfyz ———+ 0.5 + - Vp{ - 05Vs|* cot B
dv ot o |ov

660.8 kips > 489.2 kips

OK



Close, Jensen and Miller, P.C. @3’25’2‘”'

BY: m.g.

| - GIRDER BRIDGE (INTERIOR GIRDER)

NOMINAL SHEAR RESISTANCE AT STIRRUP CHANGE / QUARTER POINT : THE MANUAL FOR BRIDGE EVALUATION 6A.5.8
ASSUME : 24.38 ft, FROM CENTERLINE OF BEARING
CHECK TRANSFER LENGTH : LRFD Design, 5.11.4

60 * 1.152 = 69.12 in
DEBONDED LENGTH = 36.56 ft

STRANDS = 9 ea.
ALL STRANDS ARE BONDED AT : Qa+ 6912 = 576ft < 2438 ft OK
dv= de - a/2 LRFD Design, 5.8.2.9
h= 56 + 00 + 0 = 560in
de= h - y = 560 - 475 = 5125in
a= 728 in
dv= 4761in > 09de= 09 * 5125 = 46.13in
> 0.72h= 072 * 56.0 = 40.32 in
dv=Mn / (Asfy+ Apsfps) LRFD Design, Eq. C5.8.2.9-1
Aps= 9 * 0788 = 7.092 in?

dv= 5270 * 12 s (0 + 7.002 * 187.3)= 4761 in

MAXIMUM SHEAR AT STIRRUP CHANGE :
' 24.375 ft, FROM CENTERLINE OF BEARING

MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT L= 9750- 2438 = 7313 ft
(ki)
* 77.50
Viane =—288 " T1F_ 176 yip.t ' —
2 * 97.50 20.00, ||, 2838 14 o»l
(kip) {ft) {ft) = 3
Vianoem = 25 313 * 6913 _ 35 47 hips 488 i, 488
97.50
(kp) (kip) 24.38, | ] s
Vi =32 (7313 + 59.13)+ 8 * 4513 _ —
97.50 ! 48.8
VIRUCK = 47.1 kips «—CGOVERNS
M= 33 % LRFD Design, Table 3.6.2.1-1
TOTAL SHEAR :
Vu+# = 17685+ 471* 133 = 802 kips DISTRIBUTION FACTOR FOR SHEAR, gv= 0.668
DISTRIBUTED TOTAL SHEAR :

Vu+ = 802 * 0.668 = 53.5 kips



Close, Jensen and Miller, P.C. @ 3126/201

BY: m.g.
CHKD.BY: BA DATE 3M7/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)
MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT
DEAD LOAD SHEARS: YDCi = 1.22 kip/ft
DC2= 04 Kkip/ft
DW = 0.142 kip/ft
Voc=(122 + 04])*( 05 * 97.50- 24.38) =
Voc = 29.67 + 9.75 = 394 Kips

Vow = 0142 *( 05 * 97.50- 24.38 = 35 kips
MINIMUM TRANSVERSE REINFORCEMENT : LRFD Design, Eq. 5.8.2.5
LRFD Design, Eq. 5.8.2.5-
Av=00316 Ve — Design. £q.5.8.2.5-1
Yy
bv = 7.0 in WEB WIDTH
s= 18.0 in
Av =0.0316 *V50 *—~0 :0 18 0223 in?
STIRRUPS AREAPROVIDED: # 4 A= 013 in?
{2 LEGS)
Av= 2 * 013 = 026 in® > 0223 in? OK
NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) : LRFD Design, Eq. 5.8.3.4.1
ASSUME : 0= 45 ° cot 8= 1.00
B= 2.0
CONCRETE : Ve = 0.0316BVfc by dv LRFD Design, Eq. 5.8.3.3-3
bv= 7.0 in
dv= 4761 in
Vc=00316* 20 *+ 50* 7 * 4761 = 471 kips
STEEL : A fy dv cot®
s
STIRRUPS: # 4@ 18 in
Av= 026 in?
* * *
V=026 % 40 * 4761 * 1.00 _ sy i
18
NOMINAL SHEAR RESISTANCE, Vn :
Vh= Vs + Vc +\p LRFD Design, C5.8.3.3-1
= 2751+ 471+ 225 = 97.1 kips
Vn = 0.25fcbvdv + Vp LRFD Design, Eq. 5.8.3.3-2
= 025 * 50 * 7.0 * 476 + 2252 = 439 kips
Vn = 97.1 kips < 439 kips
OVn= 090 * 97.1 = 87.42 kips LRFD Design, 5.5.4.2.1

RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90



Close, Jensen and Miller, P.C. @ 3125201

BY: m.g.

| - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) :

FACTORED SHEAR :
Vu= 125 * 384 + 150 * 346 + 1.75 * 535 = 148.2 kips
OVn = 8742 kips < 148.2 kips NO GOOD
NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) : LRFD Design, £q.5.8.2.9-1
SHEAR STRESS ON THE CONCRETE :
vy = Vu-@Vp
¢ bv dv
Vu = 1482 - 0 = 0494 ki LRFD Design, C5.8.2.9
090 * 70 *476 LRFD Design, 5.5.4.2.1
RATIO OF THE APPLIED FACTORED SHEAR STRESS TO THE CONCRETE COMPRESSIVE STRENGTH :
;u -_0.494 _ 0.099 <0.25 LRFD Design, 5.5.4.2.1
c
LIVE LOAD MOMENTS AT STIRRUP CHANGE :
ki ki
(3;) * 24.38 4 7313 + 59.13 ) + (:) * 2438 * 4513 « 7313 S
Mrruck = ' ' : ' ' 24.38 ,' '
97.50 ] l .1_4.1
Mrruck = 1148 kip-t K DR
(kif) ) |._48.8
(TYp.)
Mune =—004* 7313 . 5438 = 4278 kip-ft
2 * 97.50
(M)
Must = 1.33 * 1148 + 427.8 = 1955 Kip-ft
DISTRIBUTED MOMENT :
gm* Mus = 0572 * 1955 = 1119 kip-ft

DEADLOAD SHEARS: YDC1= 122 kip/ft
DC2= 04 kip/ft
DW = 0.142 kip/ft
W (o) (L )
Moc= 05 *(122+ 04 )* 2438 *(97.50 - 24.38)
Moc = 1085 + 356.5 = 1441 kip-ft

Mow= 05 * 0.142 * 2438 * 97.50 - 24.38 = 126.6 kip-ft
FACTORED MOMENT :
Mu= 125 * 1441 + 150 * 1266 + 175 * 1119 = 3950 kip-ft
UPPER LIMIT OF SHEAR :
Vn = 0.25fcbvdv + Vp= 439 kips LRFD Design, Eq. 5.8.3.3-2



Close, Jensen and Miller, P.C. 3/25/201»

g:Kg‘gY BA DATE 3/17/11 BRIDGE NO.00596
| - GIRDER BRIDGE (INTERIOR GIRDER)
‘ NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) :
STRAIN IN THE REINFORCEMENT, €x : LRFD Design, 5.8.3.4.2
C'\# +0.5Nu + 0.5(Vu - Vp) cot - Aps fo '\“/” = g
v p=
&= 2(EsAs + EpAps) = 0.001 EsAs = 0
Aps= 9 * 0788 = 7.092 in?
fro= 0.7fou = 0.7 '* 200 = 140 ksi
Ep = 25000 ksi
Vu= 1482 kips
dv= 47.61 in
ASSUME CRACK INCINATION ANGLE, 6 ;
vu/fe = 0.099 —— & x1000< -0.10 £x = -0.0001 LRFD Design, Table B5.2-1
6= 219° cot 21.9 = 2.488
3950 * 12 0.5 * 1482 * 2488 - 7.002 * 140
. = 47.61
2+ 0 + 25000 * 7.092)
€x = 0.000527
ASSUME :
£ < 0.125x 16° (ex x 1000 < 0.125)
8= 249° cot 249 = 2154
£x = 0.000458 B= 291

CALCULATE, Vh :

CONCRETE: Ve = 0.0316BVfc by dv LRFD Design, Eq. 5.8.3.3-3
Ve=00316 * 291*+50* 7.0 * 476 = 685 kips

SHEAR RESISTANCE PROVIDED BY THE TRANSVERSE REINFORCEMENT (STIRRUPS), Vs :

_ Avfy dv cotd LRFD Design, Eq. C5.8.3.3-1
- s
STRRUPS: # 4@ 18 in Av= 026 in?
Vs = 026 * 40 * 476 * 2.154= 59 kips
18
NOMINAL SHEAR RESISTANCE, Vn :
Vh= Vs + Ve +Vp LRFD Design, C5.3.3-1
= 59 + 685+ 225 = 128 kips
UPPER LIMIT OF SHEAR :
Vn = 0.25fcbvdv + Vp= 439 kips LRFD Design, Eq. 5.8.3.3-2

Vn= 128 kips < 439 Kips
®Vn= 090 * 128 = 115 kips



Close, Jensen and Miller, P.C.

3125/201

BY: m.g.
CHKD.BY: BA DATE 3/17/111 BRIDGE NO.00596
| - GIRDER BRIDGE (INTERIOR GIRDER)
LONGITUDINAL REINFORCEMENT : LRFD Design, 5.8.3.5
Nu=0
Aoctos + Addy 2 | Ml . 0 E/ﬂlu NV vol - 0.5V5J* cot p LRFDDesign Eq.5835-1
dv @f Pc L I Qv
MINIMUM REQUIRED TENSILE CAPACITY, Vs :
Vs = 59 kips
Vo _ 1482 _ 46 yios Vs = 164.6 kips
0] 0.90
Qc = 0 : LRFD Design, 5.5.4.2
¢fr=1.0 e
ov=09
Apsfps + Asfs 2 3950 * 12 , 148'2' - 05 * 59 |*cot 249
4761 * 1.0 09|
Apsfps + Asfs 2 1238 kips

DEVELOPMENT LENGTH,{d :

LRFD Design, 5.11.4.2-1

8d 2 k (fps - % fpe)do k =20 - LRFD Design,5.11.4.3
> 20 * 1873 -—2 -+ 1059 |* 1.152 fps = 187.3 ks
3 foe = 105.9 ksi
fda = 269 in
{ft)
269 + 36.56 = 59.0 ft > 24.38 ft THE STRANDS ARE NOT FULLY DEVELOPED.
FROM END OF DEBONDED ZONES :
(ft) {ft)
bx= 244 - 576 = 2234 in 60 * 1.152 =69.12
DESIGN STRESS,fpx N LRFD Design, 5.11.4.2-3
fox - 60db
fox =  fpe + *| fos -
- pe % - 60db [ps pe}
fox = 105.9 +-2234 - 69.12 *[187.3 - 105.9 |= 168.7 ki
269 - 69.12
Apsfos+Adfy = 9 =+ 0788+ 1873+ 0 * 0788 * 168.7 = 1328 kips
Apsfps + Asfy = 1328 kips > 1238 kips

OK



Close, Jensen and Miller, P.C. 3251201
BY: m.g.

CHKD.BY: BA DATE 317111 BRIDGE NO.00586
| - GIRDER BRIDGE (INTERIOR GIRDER)
. SUMMARY :
LOCATION SUPPORT]|CRITICAL [STIRRUP |MIDSPAN L= 9750 ft
SHEAR |CHANGE
x/L 0.04 0.25 0.5
X, ft 3.86 | 24.38 | 48.75
Voci, kips 59 55 30
Vo2, kips 20 18 10
Vow, kips 7 6 3
gmV1L+, Kips 74 54
Vn, kips, SIMPLIFIED 86 97
Vn, kips, MCFT 133 128
Moci, kip-ft 220 1085 1446
Mbc2, kip-ft 72 356 | 475.3
Mow, kip-ft 26 127 | 168.8
gmMuLy, kip-ft 247 | 1119 | 1558
Mn, kip-ft 5270
GENERAL LOAD RATING EQUATION : THE MANUAL FOR BRIDGE EVALUATION 6A.4.2
RE = C - (yoc){DC) - (ypw)}(DW) + (ye)}(P) Eq. 6A4.2.1-1
(Y(LLHIM)
EVALUATION FACTORS (FOR STRENGTH LIMIT STATE)
RESISTANCE FACTOR, @ : LRFD Design, 5.5.4.2.1
®=10 FLEXURE TENSION CONTROLLED SECTION
¢ =09 SHEAR
RESISTANCE FACTOR, {c:
®c = 1.00 GOOD CONDITION THE MANUAL FOR BRIDGE EVALUATION 6A.4.2.3
SYSTEM FACTOR, s :
®s=1.0 THE MANUAL FOR BRIDGE EVALUATION 6A.4.2.4

REDUNDENT STRUCTURE GIRDER SPACING > 4 FT



BY: m.g.
CHKD.BY: BA DATE 3/17/11

Close, Jensen and Miller, P.C. @ 3/251201
BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)

DESIGN LOAD RATING THE MANUAL FOR BRIDGE EVALUATION 6A 4.3
STRENGTH | LIMIT STATE :

RE = (@) @s)(@P)Rn - (Yoc)(DC) - (yow)(DW) THE MANUAL FOR BRIDGE EVALUATION 6A.5.4.1

(yo(LL+IM)
INVENTORY LEVEL : TABLE 6A.4.2.2-1
LOAD LOAD FACTOR
pc | 1.26
pw - 1.50
LL 175

FLEXURE AT MIDSPAN :
rp o (1.0} * (10] *(1.0) *(5270) - (1.5 (1446 + 4753+ 1.50 * 16838 ]

1.75 * 1558

RF= 096

OPERATING LEVEL :
LOAD | LOADFACTOR, Y TABLE 6A.4.2.2-1

DC 1.25

DW - 1.50

LL 1.35
FLEXURE AT MIDSPAN :

RF = 096 *—12

=124
5



Close, Jensen and Miller, P.C. 31257201

BY: m.g.

I - GIRDER BRIDGE (INTERIOR GIRDER)
. DESIGN LOAD RATING

SHEAR AT FIRST CRITICAL SHEAR SECTION : 46.4 in FROM CENTERLINE OF BEARING

SIMPLIFIED APPROACH :
(1.00) * (1.0) *{09) *( 86)-( 125+ 55+ 18 )+ 150*6 )

RF =
175+ 74
RF = -0.18
MCFT
Rp =1:00) * (10) *[00) »( 133)-( 125+ 55+ 18)+ 150*6 )
175+ 74
RF = 0.15
SHEAR AT STIRRUP CHANGE : 24 4 ft FROM CENTERLINE OF BEARING
SIMPLIFIED APPROACH :
re =(1:00) * (1.0) *(09) *( 97)-( 125+ 30+ 10)+ 150*3 ]
175+ 54
RF = 0.35
MCFT
Rp = 10) *(1.0) *(09]) +( 128)-( 1265+ 30+ 10)+ 150*3 ]

176 * 54
RF = 0.65




Close, Jensen and Miller, P.C. 31252011
A BRIDGE NO.00596

CHKD.BY: BA DATE 3117111

| - GIRDER BRIDGE (INTERIOR GIRDER)
. DESIGN LOAD RATING
SERVICE lll LIMIT STATE (INVENTORY LEVEL) : THE MANUAL FOR BRIDGE EVALUATION 6A.5.4.1
£ = f2- (yo)(fo)
(Y(LL+IM)
FLEXURAL RESISTANCE, fR :
frR= fpb + ALLOWABLE TENSILE STRESS
COMPRESSIVE STRESS DUE TO EFFECTIVE PRESTRESS, fcpe :

fepe =  2.344 ksi
ALLOWABLE TENSILE STRESS = 019\/ fie LRFD Design, 5.9.4.2.2
= 019*J 50 = 0.425 ksi
fr = 2.344 + 0.425 = 2.768 ksi

DETERMINE DEAD LOAD STRESSES AT MIDSPAN :

Mbc1 = 1446 Kkip-ft
Mbcz = 475.3 kip-ft
Mpow = 168.8 kip-ft
Sbinc) = 12428 in®

Sb(comp) = 14649 in®
1446 * 12 + 4753 * 12

foc = =179
12428 14649
oy =_1688% 12 _ ., Sfo= 192 ksi
14649
DETERMINE LIVE LOAD STRESSES AT MIDSPAN :
Mu+ = 1558 kip-ft
Sbicomp) = 14649 in®
*
fuw = 1558 12__ 1.28
14649
THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.2.2-1
e -2768 - (1.0 * 1.92) yiL =038
0.8 * 1.28 LRFD Design, Table 3.4.1-1

RF =0.83



Close, Jensen and Miller, P.C. 3/25/201

BY: mg.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596
. I - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT LOAD RATING ' THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5
PERMIT VEHICLE : CT-P204
PERMIT WEIGHT : 204 kips

ADTT (ONE DIRECTION): 5000

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):
Mw = - 2301 kip-ft
Vi = 1087 kips

STRENGTH Il LIMIT STATE : THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1
LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DCc - 1.25: THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
pw | - 1.60
i | 135

THE MA| IDGE EVAL .4.54.
gmi = 0544 * 112 - 0.453 NUAL FOR BR UATION, 6A.4.54.2b

gvi = 0.508 *———= 0.499
12

M = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.5

MAXIMUM LIVE LOAD EFFECT :
Muws#t = 2301 * 0453 * 123 = 1283 kip-ft
Vus = 1087 * 0499 * 123 = 67 kip-ft
FLEXURE :
RE = 1.0) * [ 1.0) *( 1.0) *( 5270) - [1.25* [ 1446 + 475.3)+ 1.50 * 168.8 |
1.35 * 1283
RF = 1.51
OK
SHEAR EVALUATION (USING MCFT): THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8
Rp =(10] *(1.0) *(09] *( 133] - [1.25+ 726 + 1.50*6.38 )
135* 67

RF = 0.21



Close, Jensen and Miller, P.C.
BRIDGE NO.00596

@ 3/25/201-

BY: m.g.

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT LOAD RATING
SERVICE | LIMIT STATE (OPTIONAL)

yL= yoc = yow =10

gm = 0.572
DISTRIBUTED LIVE LOAD EFFECT, MOMENTS AT MIDSPAN :
Moci1 = 1446 kip-ft
Mbpcz = 475.3 kip-ft
Mow = 168.8 kip-ft
Mus = 2301 * 0572 * 1.20 = 1581 Kip-ft
Moc + Mow + Mu+« = 3671 kip-ft

SIMPLIFIED CHECK USING 0.75Mn :

Mn = 5270 Kkip-ft

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.2b

THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a

IM = 20 %

THE MANUAL FOR BRIDGE EVALUATION, C6A.4.2.2

0.75Mn = 0.75 * 5270 = 3952 kip-ft > 3671 kip-ft OK
MOMENT RATIO = 0.75Mn =1.08
Mpc + Mow + Mu+

REFINED CHECK USING 0.9fy :

fr = 0.9 foy THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.2b
LOW RELAXATION STRAND = 0.9fpu TABLE 6A.5.4.2.2b-1
STRESS RELIEVED STRAND (TYPE 1) = 0.85fpu
STRESS RELIEVED STRAND (TYPE 2) = 0.8fpu

fr=09*09fpuj= 09* 09 * 200 = 162 ksi

Mcr = 3613 kip—ft

EFFECTIVE PRESTRESS fpe = 105.9 ksi

Moc + Mow + Mus+t - M = 5842 kKip-ft

SECTION PROPERTIES FOR THE CRACKED COMPQOSITE SECTION :

TRANSFORMED FLANGE WIDTH:  btrans = 554 in
h= 56 + 00 + 0 = 56.0 in
Aps= 9 * 0788 = 7.092 in?
MODULAR RATIO, n =225 =25000 _ ¢ )
Ebeam 4074
Atrans = 7.092 * 6.14 = 43.52 in?

y= 475in
OUTERSTRAND,Y = 225in



Close, Jensen and Miller, P.C. 30EC) ¥PM

BY: m.g.
CHKD.BY: BA DATE 31711 BRIDGE NO.00596

. | - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT LOAD RATING
REFINED CHECK USING 0.9fy :
ASSUME NEUTRAL AXIS IS IN SLAB :
% (btrans X ¢ ) + (h - y) ( Atrans )

€= ( btrans x ¢ ) + ( Atrans )

C
[ > J +(554 *c) +(560- 475)* 4352
( 554*c) + 4352
( 5540*c®> ) +(4352*c) =( 277+c* ) + 2230

(( 2770+ ¢® ) +(4352*c¢c)] - 2230 =0
o 24352 N4353 - 4 * 27.70 * 2230 _ -43.52 +\ 2490006
2% 27.70 55.4
c= 822 in

2
8.22
2

3 2
|cr=1—2 (554 )*(822]+ 554 * 822 * + 4352 *[56.0 - 475 - 8.22]

ler = 2566 + 7697 + 80568
ler = 90831 in*

STRESS BEYOND THE EFFECTIVE PRESTRESS :
s My _ g4, . 5842% 12 *( 560- 225 - 8.22 )
' 90831

= 2.156 ksi

fs = n

STRESS IN THE REINFORCEMENT AT PERMIT CROSSING SERVICE | :

fs= 1059 + 2156 = 108 ksi < frR= 162 ksi
OK
162

STRESSRATIO = =150 > 1
108 OK




Close, Jensen and Miller, P.C. @ s/25i200

BY: mg.

CHKD.BY: BA DATE 3/17111 BRIDGE NO.00596
1 - GIRDER BRIDGE (INTERIOR GIRDER)  ,
. SUMMARY OF RATING FACTORS (| YA BuilT CoN bmw)
DESIGN LOAD RATING (HL-93) PERMIT LOAD RATING
LIMIT STATE INVERTORY | OPERATINGICT-P204 |CT-L73 |CT-P76.5 [CT-P380 |CT-TLC
STRENGTH |
FLEXURE (AT MIDSPAN) 0.96 1.24
SHEARAT: - 64in 0.15
SHEARAT: . . 20t 0.65
SRENGTH Il
FLEXURE (AT MIDSPAN) 1.51 2.31 2.15 1.90 1.42
SHEAR 0.21 0.37 0.35 0.30 0.22
SERVICE Il
FLEXURE (AT MIDSPAN) 0.83
SERVICE | 1.50
S




Close,
BY: m.g.

CHKD.BY: BA DATE 317/11

I - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING

PERMIT VEHICLE : CT-L73.0
PERMIT WEIGHT : 73 kips
ADTT (ONE DIRECTION): 5000

Jensen and Miller,

pP.C.

3/25/2011

BRIDGE NO.00596

THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):

ML = 1129.5 kip-ft
VL= 47.1 kips

STRENGTH Il LIMIT STATE :

THE MANUAL FOR BRIDGE EVALUATION, 6A 5.4.2.1

LOAD | LOADFACTOR,Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DC ~1.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50
LL 1.80
gmi = 0.544 * 1 0.453 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
g = 0.598 *——= 0.499
IM = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.5
MAXIMUM LIVE LOAD EFFECT :
Mu+ = 1130 * 0453 * 1.23 = 629.8 kip-ft
Vus = 471 * 0499 * 123 = 29 Kkip-ft
FLEXURE :
RF = 1.0] * (1.0) *( 1.0) *[ 5270) - [1.25 * [ 1446 + 475.3)+ 1.50 * 168.8 |
1.80 * 629.8
RF = 2.31

OK
SHEAR EVALUATION (USING MCFT):

rp = 1:0) * (1.0) =(00) [ 133] -

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8

(125* 726 + 150* 6.38 |

1.80 *
RF = 0.37

29



Close,
BY: m.g.

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING

PERMIT VEHICLE : CT-P76.5
PERMIT WEIGHT : 76.5 kips
ADTT (ONE DIRECTION): 5000

Jensen and Miller, P.C. @ 312502011

BRIDGE NO.00596

THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):

Mu = 1214.4 kip-ft
Vi = 50.1 kips

STRENGTH il LIMIT STATE :

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1

LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DC - 1.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50
LL 1.80
gmi = 0544 * 1 . 0453 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
gvi = 0.598 * 1 = 0.499
M = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.5
MAXIMUM LIVE LOAD EFFECT :
M+ = 1214 * 0453 * 1.23 = 677.1 kip-ft
Vust= 501 * 0499 * 123 = 31 Kkip-ft
FLEXURE :
R =L 10] * (1.0) *( 1.0) *[ 5270) - [1.25 * { 1446 + 475.3)+ 1.50 * 168.8 |
1.80 * 677.1
RF =215

OK
SHEAR EVALUATION (USING MCFT):

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8

(1.0) * (10) *(09) *( 133)- [125* 726 + 1.50* 6.38 ]

RF =

RF = 0.35

180 * 3



Close,

BY: m.g.

CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING
PERMIT VEHICLE : CT-P380
PERMIT WEIGHT : 380 kips
ADTT (ONE DIRECTION): 5000

t/_%; EC

3/25/201"

Jensen and Miller, P.C.
BRIDGE NO.00596

THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):

ML = 2144.3 kip-ft
ViL= 9286 kips

STRENGTH il LIMIT STATE :

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1

LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DC 1.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50
LL 1.15
gmi = 0.544 * 1 - 0.453 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.54.2b
gvi = 0.598 *——= 0.499
M = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.5
MAXIMUM LIVE LOAD EFFECT :
Mu+ = 2144 * 0453 * 123 = 1196 Kkip-ft
Vs = 926 * 0499 * 123 = 57 kip-ft
FLEXURE :
RE =L 1.0) * (1.0] *[1.0] *(5270) - [125+(1446+ 4753 + 1.50 * 168.8 ]
1156 * 1196
RF = 1.90

OK
SHEAR EVALUATION (USING MCFT):

(10) *(1.0) *[09) *[ 133)- (125* 726 +

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8

150 * 638 |

RF =

RF =0.30

116 * 57
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g:kg.‘g;(: BA DATE 3/17/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5
PERMIT VEHICLE : CT-TLC

PERMIT WEIGHT :

ADTT (ONE DIRECTION): 5000

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):
M = 2699.9 kip-it
Vi = 115.6 kips

STRENGTH Il LIMIT STATE : THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1
LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DC | 1.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50
1L 1.50
gmi = 0.544 * 1 0.453 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.54.2b
gvi = 0.598 *—-—= 0.499
M = 0% THE MANUAL FOR BRIDGE EVALUATION, 6A.4.55
MAXIMUM LIVE LOAD EFFECT :
Mu+ = 2700 * 0453 * 1.00 = 1224 kip-ft
Vu+d = 1156 * 0499 * 100 = 58 Kip-ft
FLEXURE :
RF = (10) * [ 1.0) =( 1.0) *[ 5270) - [1.25 * (1446 + 475.3) + 1.50 * 168.8 |
150 * 1224
RF = 142
OK
SHEAR EVALUATION (USING MCFT): THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8
ap o (10) *(10) *(09) *( 133)- (125~ 726 + 1.50* 64 ]

150* 58
RF = 0.22



‘ BRIDGE NO.00596
ROUTE 68 OVER NAUGATTUCK RIVER, ROUTES 8, 710 AND METRO NORTH TRACKS
NAUGATUCK, CT

INTERIOR GIRDER "B"
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BY: B.A.
CHKD.BY: DATE: 3/08/2010 .@
BRIDGE NO.00596

ROUTE 68 OVER NAUGATUCK RIVER, ROUTES 8 & 710 & METRO NORTH TRACKS, NAUGATUCK, CT

STRUCTURE TYPE: POST-TENSIONED CONCRETE | GIRDERS
YEAR BUILD:1958, 1860
1863, 1987, 1993 (REHAB.)

DECK WIDTH OUT TO OUT: 64' - 6" DECK WIDTH CURB TO CURB: 50' - 0°
DECK THICKNESS AND TYPE: 8" CONCRETE, CAST BETWEEN BEAMS WITH 2 1/2" BITUMNOUS OVERLAY
CONCRETE COMPRESSIVE STRENGTH: f'C= 5000 psi (P/S CONC. GIRDERS)
fs= 250,000 ps! (PRE-STRESSING STEEL) f's= 200,000 ps! (POST-TENSIONING STEEL)
BEAM SPACING: 5 - 11%"
SPAN LENGTHS: 75.54' (SPAN 1 & 6)

97.5' (SPANS 2- 5)

LOAD RESISTANCE FACTOR RATING SUMMARY (LRFR)
HL-93, L73.0 (4 Axle), L3S2 (5 Axle), P76.5 (4 Axle), P204 (8 Axle), P380 (19 Axle), TLC (9 Axle)

LRFR STRENGTH | LIMIT STATE INVENTORY |OPERATING |INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) LOCATION FACTOR FACTOR FACTOR FACTOR

HL-93 1.30 1.60 * 0.30

L73.0 * 2.90 * 0.65

Interior Girder | L3S2 * 4.00 * 0.81
1&6 P76.5| Flexural @ Midspan * * * *
(AsBuil) | P204| Shear @ .05L * * * .
P380 * * > *
TLC * * * *

LRFR STRENGTH Il LIMIT STATE INVENTORY |OPERATING {INVENTORY |OPERATING
Flexure Flexure Shear Shear
SPAN(S) | MEMBER(S) L OCATION FACTOR FACTOR FACTOR FACTOR

HL_93 * ' * * *
L73.0 * * * *
Interior Girder | L3S2 * * * *

1&6 P76.5 | Flexural @ Midspan * 2.70 * 0.69

(As Built) P204 Shear @ .05L * 2.10 * 0.56

P380 * 2.70 * 0.82

TLC * 1.60 * 0.46




i

Close, Jensen and Miller, P.C.

e LN, PR B, MNRR SRNe MG

" - —
o ""%‘.’5‘1{4‘ S1timex
- e e o e F "l s = ]
F—”\‘E '&'v-t-' - ’ 3 f“‘ L = I
| E: -. s q ' : = ”’-“ +
. Araag 1
N z
. H .
torw o~ M Arasvess - 850° (S6t0r 2t iossn}
. le "prmdds oo B o i
i % sames Fpie + YT d A v |
. e i v L SN ¥ - o S
p—) ol 1~ ray —— S5

s R T asesa M. presteesss 6%
| B e At Yo -

5° “42" 15° 5" “2° - T ,5:"! B
& wes . :

4 €187

P
1
r ; ' —_— e
yaa ; - IS v
{ 7. Y LY ® pt—
\ ], Cees "’ H f
' | lﬂ’ N -/27ceor . B
3 > ,
- ¢} H ! ;
1 ! it LY ) i
SRR J 3 : ~+—
i 9 * Ghd ™ ;
] c} 3;: :
o Lot , i i
Feeime 1§ cleor ; i 3
_____ D g N .
o P ¢ _Zong ! 4 :
| - %27 Vs 5
1 & I -
L i
i !
24~ [ 24" -J
SECTION F-F SECTIQN G&
SCOIE'}"’FO' 5CO,’e—}~ =150

P s ST s fevne




_BEAM  DimENSioNS

™pe
;/,omP

D

W

_2‘ 2

w3

T1

TZ

B

B2

B3

Bl

2

P2
X1
X2

| SUAB THICKE

I

N

14]

of\
Wi

Close, Jensen and Miller, P.C.

w3
s
- n
T4
T2
4
_BG
]

81

A2l

AASHTO Type 5 | beam

——

E Feomy ReP. ?/5

Figure 473 Beam Dimensions - | Beams

-82-

5° . 42°

5°

.émb

;
< et _.!
. | Girder A only

] 143 Dedar} some
os Section H-H

. e

Y
. R K
=T

’:'."489'

- —%4 Stirryps C16°

F— -
v
(3

secrion cc (troer %)

HAuNICH -

srmawff
i




Close, Jensen and Miller, P.C.

BY..%%.(. .................. DATE‘.?{?//I.J suBsecT...BR..59C oo SHEET NO......3.8... oF
CHKD. BY ............... DATE........ . W&&O/NMQW ...... JOB NO..covviiiaiiiiiis e,
® B, b &, M, S Tlo NAGAde-

TV &y | Le
| BDre 4 MPMMM DETM )
‘ KL a9 A i v\ v " " 2.. J
AT =15 YOL8 X (T]5 7)) 730 X 55 Bioxg |
1912% 728 728 Jl
Wk of | _| |4
f * vl
Thiune 2F b frpithel] = &
W - -2 B
% F g ‘ )A-f P n "\
btz = 2.2 D Laph | (L12/=7.. 2.8 ) E
_ N ;
e | = 50,27 D) Aph- 2 5.2 4 1L by /) gt




Close, Jensen and Miller, P.C.

..............................................

T DRAPE  poInT:

1 SnCE  THE FS3 PROGRars Con ONLY 2ATE  PEETE~ClowED  BemmS, TRRE

t 5 o PloVision v THE PRogGRAM T mopEL A FPARABRociE  Flo Frie
. Pt THE Ffs S7EgEL.

J. Pls  e¢reEBL wite. BE  Mopgrted Wi A ° DRAPED Flo F1LE LOITH
: MINIMAL VALNTions  FPom  THE PACABoLIC  PROFILE ‘

- D vAweE of XDLAlE : o5 (Leons Rﬂgftsu% & THE ¢ STEEL  Be .G I

mopeLed Apove THE  FARNBouc PRoFILE , B2 THE Fort  LENBTH | LiwieH  1Pouty
'.Bf 700 LonSERVATIVE

- A VALUE of XPEIAFE :o0-2C woud PESuLT m O THE AR STEEL  8FING
MovereD Brlow THE PRIARuuL PRoFILE (WiTh Asm 1aJLR. 6) Folt THE
Fuww LeNGT |, wKiey 18  UNcNSERVATIVE

3
i
t
!

CoOAN INTERAMEDIATE  VALUE of RDINIE > 0.37 wAS  SELECTED
AS  SHOGIN Betow.

- Mo

6?,’«'4
§ Brg ot Roulment :
.
107 . ogomon_of 1:/hag Dece
we [ «Typcol s oW Grders) . 1n on ‘E
NS 3 (g J
SR 1y
R | B e B e = 23
BE x Vb | /¥ Pcones For
S By 11 1 [2rontv Ccobiss
[ C4 M t
P7. = — i {
o e
A ( enter of Grovity of
0-315 L e
; Lw.;arg’____ﬁj'c_.f__ e — e e et e .o e b e I 5"’.’9”; 2sie” S N L
I 7, N 204" . pio :
. e s T o o Tasen ol '
N e Y. A
—_— e e e e e .-
F
GIRDER 8
vl ¢ f
?ow’

_]_EE'.. R BJ wwvla/uog a PM:&L Pyu”bfuﬂz wWith a ol/uxf)»_d p«ra:v(—L at 0-3751)
Condewave oty widl Le O’B(Zum.u/ Uf&* 0'301.I wv/[»(. %a% ''''' 2
Dibend neswldts will be oblainesd fbebiten 0-30°% . 0.50 L . sae

s Coluddalid ok of | ERerdfen o on Py B frtowpaien puspae

i
!




Close, Jensen and Miller, P.C.

CHKD. BY .ecccvvvvnnn... DATE........ B yC4 A R BN &5/./\/M4MVLK" ............... JOB NO..:
® B, P18 MItE, SRTie  NAGHT.

s e e e eyt < = ot e e ot 2 e e« -

THie e Pleplesss Frie L 650 | Arpn M e

i F(:J‘ch f{f
CE = ( 6%:’51" W _\o
>y

NNE | T

o

I
@
»

al
}
: o
b X
iy
n

Ner’

A EdD | 2] 200 5‘3 gy
Loz (A=) | = 207
z. o 271S ,lz, e el F1RfOS
Pl | LG | LeNGTH = 15.9%9 4 hke. To 4 Ane
A Do\ b @ = T AV
Ll \ o
Ben B




Close, Jensen and Miller, P.C.

L Pp_ ESTRESSING sTeel :

lost-mmsioneh L
Pianes GIive THE FpiL. 'NFo FEGALDING '0/5&57’5’??/ : |

)
fs >~ 200,000 /ps/ ()

M PSS APTER  loc SES ¢ 650’6
ppee———ro___J

2.7 Steel, Some Practical Notes  (Feori RGF. 4) 2.5 Steel, Physical Properties  {FzoM PEF. A)

The ultimate strength of steel wires, strands, or bars varies with
necessary to oblain sample

Information about the available size and length of various pre-

| stressing steels can be obtained from the respective manufacturers (see 1 their manufacture, so that it is frequently
Appendix B). For the purpose of design, however, it will he con- ! tests for each lot of products. However, the general range of values
venient to know in advance what sizes and lengths are available so  ;  is listed in the table.
that designs can be made accordingly. In continental Europe, smooth ‘ i
wires 2 and 3 (sometimes 2.5) mm in diameter and corrugated wires | Ulnmm: gmngth.
of 4 and 5 mm are most frequently employed in pre-tensioning work. i 5
Sm'fxll \ivires possess pigher unit~ st.rength and furnish better hond. J”;Y;:‘Sd:s): %2503::?;%?3;?% ‘2‘23%‘%_‘238'8%3
which is often vital in pre-tensioning. In order to save labor and Strands of 19 or more galvanized wires 200,000-220,000
anchorage costs, larger wires are preferred for post-tensioning.  For Strands of 19 or more uncoated wires $20,000-240.000 :
the common systems, such as the Freyssinet and the Magnel, the Bars 140,000-170,000 i
anchorages are manufactured for the 5- and 7-mm wires.  Such wires T
still possess high strength and there are-fewer nnits to handle. Hence L oLy  THESE 2 TIfeS o PI$ STGEL,";— -------- -
: they have become ular and almost monopolize the post-tensioni ¥ i
e pop D¢ post-tensioning none 2Zoo ks AS  f's vm)
Z In England, wires arc based on the British Imperinl Gauge, No. 2
:of which has a diameter of 0.276 in., exactly 7 mm, while No. 8 has a ;
! diameter of 0.192 in., which is very close to 5 mm. Hence gage Nos.
@2 and 8 are sometimes called for in post-tensim.\ing, while the exact Z}" WIZES WOLD REQUIRE ~ LALLE NO. i _
{equivalents of 7 and 5 mm (0276 and 0.196 in., respectively) are - i
‘also frequently cmployed. In Germany, corrugated wires with flat- OF  WR2ES o 681 (2o Frokt Folog
‘tened cross section are widely used for post-tensioning. These wires _
'have areas equal to 5- or 7-mm round ones.
i In this country, wires are manufactured according to the U.S. Steel
Wire Gage, No. 2 of which has a diameter of 0.2625 in. and No. 6 has
ia diameter of 0.1920 in. Neither of these is the exact equivalent of the
millimeter counterparts. Hence, when the European types of anchor-
lages are adopted. 0.276-in. and 0.196-in. wires are often specified.
iFor post-tensioning systerns developed in _the United States, Y-in. | N
iwires have been most commonly incorporated. Smaller wires, with
:‘diamelcrs of 3 mm (0.118 in.), are common for pre-tensioning with-
;oul mechanical end anchorages. Where mechanical end anchorages M BACED o pbovE 2 STRIEME. J\)Ti' '
: 46 Prestressed-Concrete Structures ASSOME  THAT  STENADS WTH 4o
“iare provided, %-in. wires have been successfully employed for pre-
;fwtensilc)ming. ’ . ! Mollg O ALVANI ZED Wil weld
™ Geven-wire strands for pre-tensioning have nominal diameters of 14, Jieh .

% a, Y%, Ne» and 1 in.; while post-tensioning strands_with more wires '[‘

. per strand range from % in. to 11}, in. in diameter, with steel area

""" wp to 173 5q . SEE NEXT PG, QR SELECToal
; 0F  sTlenD DIA .
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CHKD. BY .coceveee.. DATE........ . Pourem. 5. Of M AT ke JOB NO. ...t
. e, LAV, STEE LTIEE, SIETG . T e ...
| PresTeessinGg  steel (eond.) -
T 2 .
L ' Trar  ps Rlce (pFToR wssfz) + 620 , A STZAND DIA i
i N
!
""" L LWAS  SELECTEN florr THE o TABE  THAT 6GIVES AN ErACLT ;
- - :
{ :
4 Muenpe PE nNo. oFf  sTAANDS |
.. ,‘/8 ¢ SWENDS  WELE  ASSUMED  SINCE T
620 E
= 7 sreands 3
E
DO" (From vaziE BEwW )
H
Galvanized Strands for Post-Tensioning (Psr D) -
! Diameter, Weight Area, Minimum Guaranteed Design
T in. per Foot, sq in. Ultimate Strength, Load,
. b Ib b -
__________ 0.600 0.737 0.215 46,000 26,000
H 0.835 1412 0.409 86,000 49,000 k
~~~~~~~~ ! 1 2.00 0.577 122,000 69,000 };; 90
| — 1 2.61 0.751 156,000 90,000 g 875} in*
2 1% 3.22 0.931 192,000 112,000
;, 13 3.89 112 232,000 134,000 .
zx 114 4.70 1.36 276,000 163,000 2 120 ksi
; 1% LN Y] 1.48 300,000 177,000 20 f, .
: 13 5.52 1.60 324,000 192,000 bfs Aowht;
i 1'% 5.98 1.73 352,000 208,000 Feor  (Lanc
The average modulus of elasticity of the strands in the above table is YV -
L e 25,000,000 psi. S
i
! e | 1 .
________ . Assvme T SsTONDS  woith A b, ofF Y XE - 25000
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t19 2w 2py !(x-x.,)’: 2ply-y, )i top  [S: tangent at
............. t 20 = l2py (x-xo)’=~2p(y-y°) bottam the vertex
Basic equation \
t 21 y = a® 4 dr . ¢
t
t 22 | Vertex radius r = p Qe
A . I
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9 r
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BR. 00596 @ B

INPUT ECC 25.460 IN.
. COMPUTED ECC = 25.456 IN.

THE PROGRAM WILL CONTINUE WITH ECC = 25.460 IN.
(BASED ON INPUT ECCENTRICITY)

khkhkdkhkdhkhhkhhhhdhhdhhdkhkhhhhbdhhhhbhhhdhbdbrhhdbhhbhkbhbhbdbhrddbhhhbdbdhdkdrbdhrrhhhbkrrbhbrhbrhkhhkhkhkdhhhi

* RATING OF AN INTERIOR BEAM *

LR R RS2 E R RS RS R R R RS RS EER AR AR R RS REEEESER SR R o b R L S e e A SRV Ay T T o

BASIC BEAM SECTION PROPERTIES

DEPTH AREA WEIGHT M OF I N.A. TO N.A. TO Z TOP Z BOT
IN IN.2 LBS/FT IN.4 TOP YT IN. BOT YB IN IN.3 IN.3
56.00 932.2 971.09 375443.9 25.79 30.21 14555.3 12429.6

UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3970 1.2171 0.3970

DEAD LOAD AND LIVE LOAD REACTIONS

DL1 DL2 IMPACT LL+I HS20
REACTION REACTION FACTOR REACTION
47.6 15.0 1.249 47.6 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
787.500 20.00 630.000 7
AT MID SPAN: ECCENTRICITY C.G.S (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)
8.710 21.496

ek hdkhdkhdk kb khkhkdrhkddhhhhkhhkdhhhkddkxdhhhhkdkhkdhhdkdhhkdkhdkhkdhkdhkkkhkkdkdkhdddhdhdkhkdhkhkkdkkkhkdhkik

* RATING SUMMARY *

B R R N N N E  E R R R R R R R R R R R R e R R R R R SRS R R R R SR RS ER SRS R



RP. 00576

INPUT ECC 25.460 IN.
COMPUTED ECC = 25.456 IN.

THE PROGRAM WILL CONTINUE WITH ECC = 25.460 IN.
(BASED ON INPUT ECCENTRICITY)

LE AR R R SR SR AR SRR EEEEE R R R R R R R R EEEER SRS R R R R R R R R R T L N rur ity

* RATING OF AN INTERIOR BEAM *

hhkhkdkhdkhdkhhkhhhkdkhhdhhhhdhkhhhdkhhhhdhhkhbhdhhdhkdhhhdhohrbhbhdbhhhbhdhhdhhhhdbhddkhkhdhhdkkhkhkdhdkhkhd

BASIC BEAM SECTION PROPERTIES

DEPTH AREA WEIGHT M OF I N.A. TO N.A. TO Z TOP Z BOT
IN IN.Z2 LBS/FT IN.4 TOP YT IN. BOT YB IN IN.3 IN.3
56.00 932.2 971.09 375443.9 25.79 30.21 14555.3 12429.6

UNIFORM DEAD LOADS ACTING ON GIRDER (KIPS/FT)

. FUTURE
GIRDER FORMWORK INPUT WEARING INPUT TOTAL TOTAL
WEIGHT WEIGHT DL1 SURFACE DL2 DL1 DL2

0.9711 0.0000 0.2460 0.0000 0.3970 1.2171 0.3870

DEAD LOAD AND LIVE LOAD REACTIONS

DL1 DL2 IMPACT LL+I HS20
REACTION REACTION FACTOR REACTION
47.6 15.0 1.2498 47.6 T

PRESTRESSING FORCE (STRAND PATTERN UNKNOWN)

INITIAL LOSS % EFFECTIVE NO. OF STRANDS
787.500 20.00 630.000 7
AT MID SPAN: ECCENTRICITY C.G.S (GM)
25.460 4.746
AT CL BRG.: ECCENTRICITY C.G.S (GE)

12.890 17.316
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BR.C0596 B

' LIVE LOAD TYPE: SP-1 ({,]’.L'[&o) GROSS WEIGHT: 36.50 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 106.1 44 .8 14.1 45.5
0.05 3.777 171.1 53.9 168.0 43.0 13.5 44.5
0.10 7.554 324.9 102.2 316.2 38.4 12.0 41.9
0.15 11.331 461.3 144.8 444 .4 33.8 10.5 39.2
0.20 15.108 580.4 181.7 552.8 29.2 9.0 36.6
0.25 18.885 682.1 212.9 642.1 24.6 7.5 34.0
0.30 22.662 766.4 238.5 721.2 20.0 6.0 31.3
0.35 26.439 819.0 258.3 780.5 13.8 4.5 28.7
0.40 30.216 866.6 272.5 819.9 9.2 3.0 26.1
0.45 33.993 896.8 281.0 839.5 4.6 1.5 23.4
0.50 37.770 909.6 283.9 840.6 0.0 0.0 20.8

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR OR  ————=——————-m—o SHEAR ~ —=—=—=—————=—=
X phi*Mn  Mcr Mfy MEfy IR OR  STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 3.920U0 6.5430 195.3 1.203 2.009
0.05 1641.5 2181.7 1225.1 1465.1 3.700U 6.176U 211.0 1.424 2.377
0.10 2632.0 2331.9 1831.6 2190.4 3.0270 5.053U 214.7 1.642 2.741
0.15 3332.9 2482.1 2172.4 2597.9 2.6390 4.4050 214.7 1.845 3.081
0.20 4100.4 2632.2 2513.1 3005.3 2.5920 4.058F 184.1 1.693 2.826
0.25 4387.2 2782.4 2513.1 3034.2 2.314U 3.332F 136.9 1.290 2.153
0.30 4634.9 2932.6 2513.1 3034.2 2.091F 2.814F 122.2 1.299 2.168
0.35 4882.8 3082.8 2513.1 3034.2 1.839F 2.507F 109.4 1.375 2.295
0.40 5006.8 3157.9 2537.2 3034.2 1.705F 2.311F  97.8 1.449 2.418
0.45 5006.8 3157.9 2537.2 3034.2 1.619F 2.211F  85.6 1.527 2.548
0.50 5006.8 3157.9 2537.2 3034.2 1.599F 2.190F  79.8 1.768 2.951

CODES: MOMENT STRENGTH CODE:
4 = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1l.Z2Mcr oxr 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
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BR. 00596 @ B

‘ LIVE LOAD TYPE: sp-2 (CT- L35Z> GROSS WEIGHT:  40.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+T
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 85.1 44.8 14.1 36.5
0.05 3.777 171.1 53.9 133.5 43.0 13.5 35.4
0.10 7.554 324.9 102.2 245.3 38.4 12.0 32.5
0.15 11.331 461.3 144.8 335.3 33.8 10.5 29.6
0.20 15.108 580.4 181.7 435.2 29.2 9.0 26.7
0.25 18.885 682.1 212.9 513.3 24.6 7.5 23.8
0.30 22.662 766.4 238.5 569.7 20.0 6.0 21.8
0.35 26.439 819.0 258.3 604.2 13.8 4.5 20.1
0.40 30.216 866.6 272.5 622.8 9.2 3.0 18.4
0.45 33.993 896.8 281.0 625.3 4.6 1.5 16.3
0.50 37.770 909.6 283.9 606.1 0.0 0.0 13.7

{.

STRENGTHS AND RATINGS

MOMENT STRENGTHS MOMENT SHEAR

———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  ——m==——mmommem e SHEAR =~ ——=—==—o——m

X  phi*Mn  Mer Mfy Mfy IR OR  STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 4.891U 8.164U 195.3 1.502 2.506
0.05 1641.5 2181.7 1225.1 1465.1 4.655U 7.770U0 211.0 1.792 2.991
0.10 2632.0 2331.9 1831.6 2190.4 3.901U 6.5120 214.7 2.117 3.533
0.15 3332.9 2482.1 2172.4 2597.9 3.498U 5.839U 214.7 2.446 4.083
0.20 4100.4 2632.2 2513.1 3005.3 3.293U 5.155F 175.7 2.175 3.630
0.25 4387.2 2782.4 2513.1 3034.2 2.894U 4.167F 148.8 2.070 3.456
0.30 4634.9 2932.6 2513.1 3034.2 2.647F 3.562F 131.7 2.067 3.450
0.35 4882.8 3082.8 2513.1 3034.2 2.376F 3.239F 117.0 2.139 3.571
0.40 5006.8 3157.9 2537.2 3034.2 2.245F 3.043F  80.0 1.611 2.689
0.45 5006.8 3157.9 2537.2 3034.2 2.174F 2.969F  79.8 2.030 3.388
0.50 5006.8 3157.9 2537.2 3034.2 2.217F 3.037F  86.9 2.912 4.861

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

)
F

phi*Mn GOVERNS
Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
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R 00596
‘ LIVE LOAD TYPE: SP-3 (CT— P7b.5)GRoss WEIGHT: 38.25 TONS
UNFACTORED MOMENTS AND SHEARS
LOCATION DL1 DL2 LL+I DL1 DL2 LL+1I
X FROM CL BRG  MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 113.5 44.8 14.1 48 .7
0.05 3.777 171.1 53.9 179.8 43.0 13.5 47.6
0.10 7.554 324.9 102.2 338.7 38.4 12.0 44.8
0.15 11.331 461.3 144.8 476.9 33.8 10.5 42.1
0.20 15.108 580.4 181.7 594.2 29.2 9.0 39.3
0.25 18.885 682.1 212.9 690.6 24.6 7.5 36.6
0.30 22.662 766.4 238.5 767.8 20.0 6.0 33.8
0.35 26.439 819.0 258.3 835.0 13.8 4.5 31.1
0.40 30.216 866.6 272.5 881.4 9.2 3.0 28.3
0.45 33.993 896.8 281.0 906.9 4.6 1.5 25.5
0.50 37.770 909.6 283.9 911.7 0.0 0.0 22.8
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  ——=—mmme SHEAR  —=—=——=————mon
X phi*Mn Mcr Mfy Mfy IR OR  STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 3.665U0 6.1170 195.3 1.125 1.878
0.05 1641.5 2181.7 1225.1 1465.1 3.458U 5.771U0 211.0 1.331 2.222
0.10 2632.0 2331.9 1831.6 2190.4 2.825U0 4.716U 214.7 1.533 2.558
0.15 3332.9 2482.1 2172.4 2597.9 2.459U0 4.105U 214.7 1.720 2.871
0.20 4100.4 2632.2 2513.1 3005.3 2.412U0 3.775F 184.5 1.580 2.637
0.25 4387.2 2782.4 2513.1 3034.2 2.151U 3.097F 160.1 1.491 2.490
0.30 4634.9 2932.6 2513.1 3034.2 1.964F 2.643F 119.0 1.161 1.937
0.35 4882.8 3082.8 2513.1 3034.2 1.719F 2.344F 106.4 1.226 2.047
0.40 5006.8 3157.9 2537.2 3034.2 1.586F 2.150F 94.9 1.288 2.150
0.45 5006.8 3157.9 2537.2 3034.2 1.499F 2.047F 82.9 1.352 2.257
0.50 5006.8 3157.9 2537.2 3034.2 1.474F 2.019F 79.8 1.614 2.695

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN{1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
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BR.OCE 76 ‘%i;’

. LIVE LOAD TYPE: SP-4 (waf) GROSS WEIGHT: 102.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 227.6 44.8 14.1 97.5
0.05 3.777 171.1 53.9 357.8 43.0 13.5 94.7
0.10 7.554 324.9 102.2 660.0 38.4 12.0 87.4
0.15 11.331 461.3 144.8 917.1 33.8 10.5 80.0
0.20 15.108 580.4 181.7 1137.7 29.2 9.0 72.7
0.25 18.885 682.1 212.9 1302.7 24.6 7.5 65.3
0.30 22.662 766.4 238.5 1432.9 20.0 6.0 58.3
0.35 26.439 819.0 258.3 1516.3 13.8 4.5 51.5
0.40 30.216 866.6 272.5 1551.4 9.2 3.0 44.6
0.45 33.993 896.8 281.0 1554.6 4.6 1.5 38.5
0.50 37.770 909.6 283.9 1521.8 0.0 0.0 33.2
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR = SHEAR  —-———————————
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 1.828U0 3.051U 195.3 0.561 0.937
0.05 1641.5 2181.7 1225.1 1465.1 1.7370 2.900U0 211.0 0.669 1.1le6
0.10 2614.0% 2331.9 1831.6 21590.4 1.4370 2.3990 214.7 0.787 1.313
0.15 3332.9 2482.1 2172.4 2597.9 1.2790 2.1350 206.2 0.855 1.428
0.20 4100.4 2632.2 2513.1 3005.3 1.2600 1.972F 167.2 0.745 1.244
0.25 4387.2 2782.4 2513.1 3034.2 1.140U0 1.642F 143.8 0.720 1.201
0.30 4634.9 2932.6 2513.1 3034.2 1.053F 1.416F 113.9 0.633 1.056
0.35 4882.8 3082.8 2513.1 3034.2 0.%47F 1.291F 100.8 0.690 1.151
0.40 5006.8 3157.9 2537.2 3034.2 0.901F 1.222F 88.3 0.747 1.247
0.45 5006.8 3157.9 2537.2 3034.2 0.874F 1.194F 79.8 0.861 1.438
0.50 5006.8 3157.9 2537.2 3034.2 0.883F 1.209F 79.8 1.108 1.849

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
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BR. 00596 &

‘ LIVE LOAD TYPE: SP-5 LF?SO) GROSS WEIGHT: 190.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+1 DL1 DL2 LL+I
X  FROM CL BRG MOMENT MOMENT  MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 182.2 44.8 14.1 78.1
0.05 3.777 171.1 53.9 284.8 43.0 13.5 75.4
0.10 7.554 324.9 102.2 519.4 38.4 12.0 68.8
0.15 11.331 461.3 144.8 730.3 33.8 10.5 62.1
0.20 15.108 580.4 181.7 897.5 29.2 9.0 55.4
0.25 18.885 682.1 212.9  1034.6 24.6 7.5 49.0
0.30 22.662 766.4 238.5 1134.4 20.0 6.0 43.1
0.35 26.439 819.0 258.3  1225.7 13.8 4.5 37.9
0.40 30.216 866.6 272.5 1314.6 9.2 3.0 33.2
0.45 33.993 896.8 281.0 1361.3 4.6 1.5 28.8
0.50 37.770 909.6 283.9  1386.5 0.0 0.0 24.3
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR  —=—mm—mmmmm e SHEAR = ~=——————————
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 2.283U 3.8110 195.3 0.701 1.170
0.05 1641.5 2181.7 1225.1 1465.1 2.1820 3.643U0 211.0 0.840 1.402
0.10 2632.0 2331.9 1831.6 2190.4 1.843U 3.076U 214.7 1.000 1.669
0.15 3332.9 2482.1 2172.4 2597.9 1.606U 2.681U 209.9 1.130 1.887
0.20 4100.4 2632.2 2513.1 3005.3 1.5970 2.499F 169.6 0.997 1.664
0.25 4387.2 2782.4 2513.1 3034.2 1.436U 2.068F 135.1 0.877 1.464
0.30 4634.9 2932.6 2513.1 3034.2 1.330F 1.789F 118.5 0.905 1.510
0.35 4882.8 3082.8 2513.1 3034.2 1.171F 1.597F 117.6 1.140 1.902
0.40 5006.8 3157.9 2537.2 3034.2 1.064F 1.442F 101.7 1.190 1.986
0.45 5006.8 3157.9 2537.2 3034.2 0.999F 1.364F 79.8 1.151 1.921
0.50 5006.8 3157.9 2537.2 3034.2 0.969F 1.328F 79.8 1.513 2.525

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U
F

phi*Mn GOVERNS
Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS

I
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RR.00596 @ B

LIVE LOAD TYPE: SP-6 (FT(4TTJL) GROSS WEIGHT: 138.80 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+T DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 247.8 44.8 14.1 106.2
0.05 3.777 171.1 53.9 390.5 43.0 13.5 103.4
0.10 7.554 324.9 102.2 725.2 38.4 12.0 96.0
0.15 11.331 461.3 144.8 1004.0 33.8 10.5 88.6
0.20 15.108 580.4 181.7 1227.0 29.2 9.0 81.2
0.25 18.885 682.1 212.9 1394.2 24.6 7.5 73.8<¢— ast
0.30 22.662 766.4 238.5 1505.5 20.0 6.0 66.4
0.35 26.439 819.0 258.3 1632.0 13.8 4.5 58.9
0.40 30.216 866.6 272.5 1737.3 9.2 3.0 51.0
0.45 33.993 896.8 281.0 1786.8 4.6 1.5 42.8
0.50 37.770 309.6 283.9 1780.5 0.0 0.0 33.9
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR OR === SHEAR ———————==——=
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 1.679U0 2.802U0 195.3 0.515 0.860
0.05 1641.5 2181.7 1225.1 1465.1 1.592U0 2.657U 211.0 0.613 1.023
0.10 2475.6% 2331.9 1831.6 2190.4 1.220U0 2.0370 214.7 0.716 1.195
0.15 3332.9 2482.1 2172.4 2597.9 1.168U 1.9500 214.7 0.817 1.364
0.20 4100.4 2632.2 2513.1 3005.3 1.168U 1.828F 187.6 0.783 1.306
0.25 4387.2 2782.4 2513.1 3034.2 1.066U 1.534F 163.5 0.760 1.268
0.30 4634.9 2932.6 2513.1 3034.2 1.002F 1.348F 148.3 0.794 1.325
0.35 4882.8 3082.8 2513.1 3034.2 0.880F 1.199F 112.9 0.6%97 1.163
0.40 5006.8 3157.9 2537.2 3034.2 0.805F 1.091F 99.3 0.754 1.259
0.45 5006.8 3157.9 2537.2 3034.2 0.761F 1.038F 85.5 0.836 1.395
0.50 5006.8 3157.9 2537.2 3034.2 0.755F 1.034F 79.8 1.085 1.812

CODES: MOMENT STRENGTH CODE:
4 = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS
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BR.00596 B

. LIVE LOAD TYPE: SP-1 (q'. L73.0) GROSS WEIGHT:  36.50 TONS

Liptrte A2
UNFACTORED MOMENTS AND SHEARS w,ﬂw"" T

LOCATION DL1 DL2 LL+T DL1 DL2 LL+T
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 95.8 44.8 14.1 41.0
0.05 3.777 171.1 53.9 151.6 43,0 13.5 40.1
0.10 7.554 324.9 102.2 285.3 38.4 12.0 37.8
0.15 11.331 461.3 144.8 401.0 33.8 10.5 35.4
0.20 15.108 580.4 181.7 498.8 29.2 9.0 33.0
0.25 18.885 682.1 212.9 579.3 24.6 7.5 30.6
0.30 22.662 766.4 238.5 650.7 20.0 6.0 28.3
0.35 26.439 819.0 258.3 704.2 13.8 4.5 25.9
0.40 30.216 866.6 272.5 739.8 9.2 3.0 23.5
0.45 33.9983 896.8 281.0 757.4 4.6 1.5 21.1
0.50 37.770 909.0 283.9 758.4 0.0 0.0 18.8

STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR [0) SHEAR @ ~————————w-

X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 4.344U 7.2510 185.3 1.334 2.226
0.05 1641.5 2181.7 1225.1 1465.1 4.100U0 6.8450 211.0 1.578 2.635
0.10 2632.0 2331.9 1831.6 21%0.4 3.355U0 5.600U0 214.7 1.820 3.038
0.15 3332.9 2482.1 2172.4 25%87.9 2.925U0 4.8820 214.7 2.045 3.414
0.20 4100.4 2632.2 2513.1 3005.3 2.873U0 4.497F 183.6 1.868 3.119
0.25 4387.2 2782.4 2513.1 3034.2 2.564U 3.693F 136.8 1.430 2.387
0.30 4634.9 2932.6 2513.1 3034.2 2.318F 3.119F 122.1 1.438 2.401 X
0.35 4882.8 3082.8 2513.1 3034.2 2.039Fr 2.779F 109.1 1.519 2.535
0.40 5006.8 3157.9 2537.2 3034.2 1.890F 2.562F 97.4 1.598 2.668
0.45 5006.8 3157.9 2537.2 3034.2 1.795F 2.451F 85.1 1.682 2.807
0.50 5006.8 3157.9 2537.2 3034.2 1.772F 2.427F 79.8 1.959 3.271

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

8] phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS



BR. 00576 B

‘ LIVE LOAD TYPE: SP-2 (Lr,LZQZ) GROSS WEIGHT: 40.00 TONS

UNFACTORED MOMENTS AND SHEARS l/EZAL'(OA1>
LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 76.8 44.8 14.1 32.9
0.05 3.777 171.1 53.9 120.5 43.0 13.5 31.9
0.10 7.554 324.9 102.2 221.3 38.4 12.0 29.3
0.15 11.331 461.3 144.8 302.5 33.8 10.5 26.7
0.20 15.108 580.4 181.7 392.7 29.2 9.0 24.1
0.25 18.885 682.1 212.9 463.1 24.6 7.5 21.5
0.30 22.662 766.4 238.5 514.0 20.0 6.0 19.7
0.35 26.43% 819.0 258.3 545.2 13.8 4.5 18.1
0.40 30.216 866.6 272.5 561.9 9.2 3.0 16.6
0.45 33.993 896.8 281.0 564.2 4.6 1.5 14.7
0.50 37.770 909.6 283.9 546.9 0.0 0.0 12.4
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR SHEAR  ——————==—=—-
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 5.4200 9.048U0 195.3 1.664 2.778
0.05 1641.5 2181.7 1225.1 1465.1 5.1590 8.6120 211.0 1.%986 3.315
0.10 2632.0 2331.9 1831.6 2190.4 4.324U0 7.218U0 214.7 2.346 3.916
0.15 3332.9 2482.1 2172.4 2597.9 3.8770 6.471U0 214.7 2.711 4.526
0.20 4100.4 2632.2 2513.1 3005.3 3.650U0 5.713F 175.3 2.402 4.010
0.25 4387.2 2782.4 2513.1 3034.2 3.2080 4.619F 148.4 2.286 3.816
0.30 4634.9 2932.6 2513.1 3034.2 2.934F 3.948F 131.3 2.281 3.808
0.35 4882.8 3082.8 2513.1 3034.2 2.633F 3.589F 116.4 2.355 3.931
0.40 5006.8 3157.9 2537.2 3034.2 2.488F 3.373F 80.1 1.788 2.985
0.45 5006.8 3157.9 2537.2 3034.2 2.409F 3.290F 79.8 2.250 3.755
0.50 5006.8 3157.9 2537.2 3034.2 2.457F 3.366F 85.7 3.186 5.319

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS



BR.00596 8

. LIVE LOAD TYPE: SP-3 (q’,rjc.g) GROSS WEIGHT:  38.25 TONS PB“M‘T Lo,

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+I
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 102.4 44.8 14.1 43.9
0.05 3.777 171.1 53.9 162.2 43.0 13.5 42,0 o
0.10 7.554 324.9 102.2 305.6 38.4 12.0 40.5
0.15 11.331 461.3 144.8 430.3 33.8 10.5 38.0
0.20 15.108 580.4 181.7 536.1 29.2 9.0 35.5
0.25 18.885 682.1 212.9 623.1 24.6 7.5 33.0
0.30 22.662 766.4 238.5 692.7 20.0 6.0 30.5
0.35 26.439 819.0 258.3 753.4 13.8 4.5 28.0
0.40 30.216 866.6 272.5 795.2 9.2 3.0 25.5
0.45 33.993 896.8 281.0 818.3 4.6 1.5 23.0
0.50 37.770 909.6 283.9 822.6 0.0 0.0 20.6
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR ———————————— SHEAR  —-———————————
X phi*Mn Mcr Mfy Mfy IR CR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 4.062U0 6.780U 195.3 1.247 2.082
0.05 1641.5 2181.7 1225.1 1465.1 3.8320 6.397U0 211.0 1.475 2.462
0.10 2632.0 2331.9 1831.6 2190.4 3.1310 5.2270 214.7 1.699 2.836
0.15 3332.9 2482.1 2172.4 2597.9 2.726U 4.5500 214.7 1.906 3.182
0.20 4100.4 2632.2 2513.1 3005.3 2.6730 4.184F 184.0 1.744 2.910
0.25 4387.2 2782.4 2513.1 3034.2 2.384U 3.433F 159.5 1.644 2.745
0.30 4634.9 2932.6 2513.1 3034.2 2.177F 2.930F 119.0 1.286 2.147
0.35 4882.8 3082.8 2513.1 3034.2 1.906F 2.598F 106.2 1.355 2.262
0.40 5006.8 3157.9 2537.2 3034.2 1.758F 2.383F 94.6 1.422 2.374
0.45 5006.8 3157.9 2537.2 3034.2 1.66lF 2.269F 82.5 1.491 2.490
0.50 5006.8 3157.9 2537.2 3034.2 1.634F 2.238F 79.8 1.789 2.987

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(l.2Z2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:

B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

1l

U
F

phi*Mn GOVERNS
Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS



BR.00574 @B

‘ LIVE LOAD TYPE: SP-4 ) GROSS WEIGHT: :
( p2ot HT: 102.00 TONS Peesa] Loy,
UNFACTORED MOMENTS AND SHEARS
LOCATION DL1 DL2 L1+1 DL1 DL2  LL+I
X  FROM CL BRG ~ MOMENT  MOMENT  MOMENT SHEAR  SHEAR  SHEAR
H/2  2.333 107.8 34.0  205.3 44.8 14.1 88.0
0.05  3.777 171.1  53.9  322.8 43.0 13.5 855 «—G25k
0.10  7.554 324.9  102.2  595.5 38.4 12.0 78.8
0.15  11.331 461.3  144.8  827.5 33.8 10.5 72.2
0.20  15.108 580.4  181.7  1026.5 29.2 9.0 65.6
0.25 18.885 682.1  212.9 1175.4 24.6 7.5 58.9
0.30 22.662 766.4  238.5 1292.9 20.0 6.0 52.6
0.35 26.439 819.0  258.3 1368.1 13.8 4.5 46.4
0.40  30.216 866.6  272.5 1399.7 9.2 3.0 40.3
0.45  33.993 896.8  281.0 1402.6 1.6 1.5 34.7
0.50  37.770 909.6  283.9  1373.2 0.0 0.0 30.0
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR OR  —mmmmmmmmmmmmem SHEAR ~ ——-——-—mm-mm
X  phi*Mn  Mcr  Mfy  Mfy IR OR STRENGTH IR  OR
H/2 1087.1 2124.3 834.4 997.9 2.0260 3.3820 195.3 0.622 1.038
0.05 1641.5 2181.7 1225.1 1465.1 1.926U 3.2140 211.0 0.741 1.237
0.10 2632.0 2331.9 1831.6 2190.4 1.6070 2.6830 214.7 0.872 1.455
0.15 3332.9 2482.1 2172.4 2597.9 1.4170 2.366U 206.1 0.948 1.582
0.20 4100.4 2632.2 2513.1 3005.3 1.396U 2.185F 167.1 0.825 1.378
0.25 4387.2 2782.4 2513.1 3034.2 1.264U 1.820F 143.7 0.797 1.330
0.30 4634.9 2932.6 2513.1 3034.2 1.167F 1.570F 113.9 0.702 1.172
0.35 4882.8 3082.8 2513.1 3034.2 1.049F 1.430F 100.7 0.764 1.275
0.40 5006.8 3157.9 2537.2 3034.2 0.999F 1.354F  88.2 0.827 1.381
0.45 5006.8 3157.9 2537.2 3034.2 0.969F 1.324F  79.8 0.955 1.593
0.50 5006.8 3157.9 2537.2 3034.2 0.979F 1.341F  79.8 1.228 2.050

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS

T = TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS
U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS



BR.o059¢ @ B

PELAMAT Lo Ay

‘ LIVE LOAD TYPE: SP-5 (P%go) GROSS WEIGHT: 190.00 TONS

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+I DL1 DL2 LL+T
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
H/2 2.333 107.8 34.0 164.4 44.8 14.1 70.5
0.05 3.777 171.1 53.9 257.0 43.0 13.5 68.0
0.10 7.554 324.9 102.2 468.6 38.4 12.0 62.0
0.15 11.331 461.3 144.8 658.9 33.8 10.5 56.0
0.20 15.108 580.4 181.7 809.8 29.2 9.0 50.0
0.25 18.885 682.1 212.9 933.4 24.6 7.5 44.2
0.30 22.662 766.4 238.5 1023.5 20.0 6.0 38.9
0.35 26.439 819.0 258.3 1105.9 13.8 4.5 34.2
0.40 30.216 866.6 272.5 1186.1 9.2 3.0 30.0
0.45 33.993 896.8 281.0 1228.2 4.6 1.5 26.0
0.50 37.770 909.6 283.9 1250.9 0.0 0.0 21.9
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS
CRACKING IR OR ————————=-- SHEAR  ———————————-
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 2.530U0 4.2230 185.3 0.777 1.297
0.05 1641.5 2181.7 1225.1 1465.1 2.419U 4.038U0 211.0 0.931 1.554
0.10 2632.0 2331.9 1831.6 21%0.4 2.0420 3.4080 214.7 1.108 1.849
0.15 3332.9 2482.1 2172.4 2597.9 1.7800 2.9710 209.8 1.252 2.090
0.20 4100.4 2632.2 2513.1 3005.3 1.770U0 2.770F 169.5 1.104 1.843
0.25 4387.2 2782.4 2513.1 3034.2 1.5%2U0 2.292F 135.1 0.972 1.623
0.30 4634.9 2932.6 2513.1 3034.2 1.474F 1.983F 118.5 1.003 1.674
0.35 4882.8 3082.8 2513.1 3034.2 1.298F 1.770F 117.2 1.258 2.100
0.40 5006.8 3157.9 2537.2 3034.2 1.179F 1.598F 101.4 1.314 2.193
0.45 5006.8 3157.9 2537.2 3034.2 1.107F 1.511F 79.8 1.276 2.129
0.50 5006.8 3157.9 2537.2 3034.2 1.074F 1.471F 79.8 1.677 2.799

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(l.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U = phi*Mn GOVERNS
F = Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS

I



BD 0059% @ B

LIVE LOAD TYPE: SP-6 ('TLlf> GROSS WEIGHT: 138.80 TONS FEF‘HW’Lo&omJg

UNFACTORED MOMENTS AND SHEARS

LOCATION DL1 DL2 LL+1I DL1 DL2 LL+T
X FROM CL BRG MOMENT MOMENT MOMENT SHEAR SHEAR SHEAR
R/2 2.333 107.8 34.0 223.6 44.8 14.1 95.8
0.05 3.777 171.1 53.9 352.4 43.0 13.5 93.3 ___—
0.10 7.554 324.9 102.2 654.3 38.4 12.0 86.6
0.15 11.331 461.3 144.8 905.9 33.8 10.5 79.9
0.20 15.108 580.4 181.7 1107.1 29.2 9.0 73.3
0.25 18.885 682.1 212.9 1257.9 24.6 7.5 66.6
0.30 22.662 766.4 238.5 1358.4 20.0 6.0 59.9
0.35 26.439 819.0 258.3 1472.4 13.8 4.5 53.2
0.40 30.216 866.6 272.5 1567.5 9.2 3.0 46.0
0.45 33.993 896.8 281.0 1612.1 4.6 1.5 38.6
0.50 37.770 909.6 283.9 1606.4 0.0 0.0 30.6
STRENGTHS AND RATINGS
MOMENT STRENGTHS MOMENT SHEAR
———————————————————————————————— RATINGS RATINGS

CRACKING IR OR - SHEAR  -——————————-~
X phi*Mn Mcr Mfy Mfy IR OR STRENGTH IR OR
H/2 1087.1 2124.3 834.4 997.9 1.860U 3.106U0 185.3 0.571 0.953
0.05 1641.5 2181.7 1225.1 1465.1 1.7640 2.9450 211.0 0.679 1.134
0.10 2630.4#% 2331.9 1831.6 2190.4 1.4620 2.440U0 214.7 0.793 1.325
0.15 3332.9 2482.1 2172.4 2597.9 1.2950 2.161U 214.7 0.805 1.511
0.20 4100.4 2632.2 2513.1 3005.3 1.29%4U0 2.026F 187.3 0.865 1.444
0.25 4387.2 2782.4 2513.1 3034.2 1.181U0 1.701F 163.1 0.839 1.401
0.30 4634.9 2932.6 2513.1 3034.2 1.110F 1.494F 147.9 0.876 1.463
0.35 4882.8 3082.8 2513.1 3034.2 O0.975F 1.329F% 112.7 0.770 1.286
0.40 5006.8 3157.9 2537.2 3034.2 0.892F 1.209F 99.0 0.833 1.391
0.45 5006.8 3157.9 2537.2 3034.2 0.843F 1.152F 85.2 0.923 1.541
0.50 5006.8 3157.9 2537.2 3034.2 0.836F 1.146F 79.8 1.203 2.008

CODES: MOMENT STRENGTH CODE:
# = MOMENT STRENGTH REDUCED BY phi*Mn/MIN(1.2Mcr or 4/3Mu)

INVENTORY RATING CODES:
IF SERVICEABILITY GOVERNS INVENTORY RATING:
B = BOTTOM STRESS GOVERNS
T TOP STRESS GOVERNS
S = SLAB STRESS GOVERNS

U
F

Il

phi*Mn GOVERNS
Mfy GOVERNS

OPERATING RATING CODES:
U = phi*Mn GOVERNS
F = Mfy GOVERNS



. BRIDGE NO.00596
' ROUTE 68 OVER NAUGATTUCK RIVER, ROUTES 8, 710 AND METRO NORTH TRACKS
NAUGATUCK, CT

INTERIOR GIRDER "B" - CHECK




(ieC

Close, Jensen and Miller, P.C. 3252011
(B:iY-I‘Kg.'gY: BA DATE 3/17111 BRIDGE NO.0059
Br. 596, Span 1 Interior Girder B
1 - GIRDER BRIDGE (INTERIOR GIRDER) — J0
BRIDGE DATA f—\} L
SPAN: L= 7554 ft
Ltotal = 77.04 ft j E ] [
BRIDGEWIDTH = 50.00 ft (CURB-TO-CURB)
SLABTHICKNESS,ts = 8 in 25 —S =596 "
BITUMINOUS = 2.5 in > ] |
HAUNCH = 0.0 in
NUMBER OF BEAMS = 11 ea. BEAM, TYPE: DBT
YEAR BUILT : 1985 BRIDGEWIDTH = 64.50 ft (OUT-TO-OUT)
MATERIALS :
ConNcreTE: fec = 4.0 ksi (DECK)
fc = 5.0 ksi (P/SBEAM)
fei = 4.0 ksi (P/SBEAMAT TRANSFER)
PRESTRESSING STEEL :
DIAMETER,db = 1.125 in  STRESS-RELIEVED STRANDS
fs = 4.0 ksi
Aps = 0.751 in?  (AREA OF ONE STRAND)
ULTIMATE STRENGHT : fou= 200 ksi
STRANDS : 7 ea. PRESTRESSING STRANDS
0 ea. DEBONDED ON EACH END, OVER THE LAST : o ft
STIRRUPS: # 4@ 12 in OVEREND : 2 ft
# 4@ 18 in OVERCENTER: 4875 ft
COMPRESSION STEEL : 5- # 4
YIELD STRENGTH : fy= 40 ksi
ADTT = 5000 ACTUAL ADTT=2000
SKEW = 0°
MODULUS OF ELASTICITY OF CONCRETE, Ec: Ec= (33000)(Wc1).5 Vfe
CONCRETE UNITWEIGHT: Wc = 0.145 kcf
DECK CONCRETE : Ec = 3644 ksi
P/S BEAM : Ec = 4074 ksi
MODULAR RATIO, n =Ldeck 3644 _ 1 a04
Ebeam 4074
EFFECTIVE FLANGE WIDTH, be: LRFD Design 4.6.2.6.1
MINIMUM OF :
%l = 226.6 in
12ts + GREATER OF EITHER tw OR 1/2 bftop = 12* 8 + 05 * 42 = 117 in
bftop = 42 in
tw= 7 in
S= 7152 in e—E\ERNS EFFECTIVE FLANGEWIDTH  be = 71.562 in
TRANSFORMED FLANGE WIDTH, btrans : btrans. = 7152 * 0.89 = 63.97 in



Close, Jensen and Miller, P.C. @ 3/25/2011

BY: m.g.

CHKD.BY: BA DATE 3/17/11 BRIDGE NC.00596
‘ | - GIRDER BRIDGE (INTERIOR GIRDER)
CROSS-SECTION PROPERTIES:
BEAM, TYPE: DBT h= 56 in PCI DESIGN MANUAL
A= 9322 in?
lo= 375444 in*
Sp = 375444 yoot. = 30.21 in
30.21 ytop = 25.79 in

Sb = 12428 in® SECTION MODULUS FOR THE EXTREME BOTTOM FIBER OF THE NON-COMPOSITE PRECAST BEAM
St = 14558 in® SECTION MODULUS FOR THE EXTREME TOP FIBER OF THE NON-COMPOSITE PRECAST BEAM -

COMPOSITE SECTION :
AREA, (in9) ] y, (in) | Ay d, (in) |Ad? (in%)] lo (in¥)
PiSBEAM | 9322 | 3021 |28161.8| 0.00 0 |375444
SLAB, As 0 60 0 29.79 0 2729
TOTALS 932 28161.8 0 378173
AREA SLAB: (btrans.)
As= 0 *6397= 0 in?
ysab= 56 + 00 +(05 * 8) = 60in
=282 _ 3021 in
932
ybot.c = 30.21 in
Yope= 56 - 30.21 = 2579 in®
jostan =837 [ 8 1 _ 5750 ins
12
lcomp. = 378173 in*
__378173
30.21
COMPOSITE SECTION MODULUS FOR THE EXTREME BOTTOM FIBER OF THE NON-COMPOSITE PRECAST BEAM
Sb = 12518 in®

COMPOSITE SECTION MODULUS FOR THE EXTREME TOP FIBER OF THE NON-COMPOSITE PRECAST BEAM
St = 14664 in®



Close, Jensen and Miller, P.C @‘89 3125120

BY:
CHKD.BY: DATE
P 42 R DECKED BULB TEE GIRDER
‘ 21.0 . MOMENT OF INERTIA OF GIRDER CROSS SECTION
Z ABOUT X-X AXIS
11.5 16.0 3.50
A
8.0 @
3.0 \Q{ (
7.0
@ H =|56.0
lo: . (in®)
1= 12+ 70 * 56.0 = 102443
3
_ 2= 136* 85 * 8.53: 145.0
- 8.5 = 72+ 85 * 10.03= 708.3
= M2+ 475 * 80 = 746.7
~l . 3
85 § 5 T~ 5= 1%+ 60 * 30 = 45
1008 @ | ¥
240

N
A 4

NON-COMPOSITE SECTION PROPERTIES :

A | Yy |AY @) [AY %) [ 1o (%)
1 | 392.0 | 28.0 | 10976 | 307328 | 102443
2 | 723 | 128 |927.21] 118902 290
3 | 1700 | 50 | 850 | 4250 | 1417
4 | 2800 | 52.0 | 14560 | 757120 | 1493
5
z =

180 | 470 | 846 | 39762 9
932.3 28159 | 1120359 | 105652
vy =28159 _ 3551 in
9323
2
ho= 1120359 + 105652 - 9323 * 3021 = 375444 in*
_ 375444 o, - 375444
2579 30.21

St = 14555 in® Sb = 12430 in®



Close, Jensen and Miller, P.C —

BY:
CHKD.BY: DATE
. . l 42 - DECKED BULB TEE GIRDER
< 21.0 >| MOMENT OF INERTIA OF GIRDER CROSS SECTION
115 6.0 + 3.50 ABOUT Y-Y AXIS
< sles| le———
i
R /
0 || @ !
3.0 iy l ~
i
70 | |
_— —

,@ H =166.0

I lo: (in®)
i 1= 1M2* 580 * 35 = 200.083
: 2= 13* 85 * 85 = 1450
85 | = 1M12* 100 * 8_5: = 5118
_<——> l 4= 112* 80 * 175 = 3572.9
85 ¢ -
1008 @ v

I

240

5 \ 5= 136* 30 * 60° 18.0
: ]

<

NON-COMPOSITE SECTION PROPERTIES :

A@n?) | Yan) | AY (ind) [AY?(i®) | lo (in%)
196.0 | 1.8 343 | 60025 | 200
36.1 6.3 |22879] 1449.01| 145
85.0 7.8 |658.75]5105.31| 512
140.0 | 12.3 | 1715 | 21008.8 | 3573
9.0 55 | 495 | 2723 18
= 466 2995 | 28436 | 4448

Ml b |win =

lyy= 28436 + 4448 =
{ea.)
lyy= 32883 * 2 = 65,767 in*



Close, Jensen and Miller, P.C. dzsizon

BY: mg.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596
. | - GIRDER BRIDGE (INTERIOR GIRDER)
NONCOMPOSITE DEAD LOAD, DC1 :
BEAM SELF WEIGHT : = 0.375 Kkip/ft PCI DESIGN MANUAL
DIAPHRAGMS : = 0.246 Kip/ft
fts. 1) (Sft)  (HAUNCH,in)  (in) (k/f%)

SLAB+HAUNCH: (0667 * 596 +( 0.0 * 42))* 0.150 = 0.596 kip/ft

2DC1 = 122 Kip/ft

_ 755 _ .
Voct = 122 * = 46.0 kip AT SUPPORT
Mboc1 = 1.22 ; 755 = 868.1 kip-ft AT MIDSPAN

COMPOSITE DEAD LOAD, DC2 :

Woparapet= 2.20 kip/ft LRFD Design 4.6.2.2.1
{ea.) {BEAMS,ea.}
DC2= [ 2+ 2200)/ 11 = 04 kipht
Vocz = 040 * 75;'5 = 151 kip AT SUPPORT
2
*
Mocz2 = 0.40 p [75'5] = 285.3 kip-ft AT MIDSPAN
WEARING SURFACE, DW
{ea.PARAPET)
ROADWAY WIDTH : 50.00 - [ 1.0 * 0 )= 50.0 ft
(thick., ft) {k/ft>} (BEAMS,ea.)
DW =(0208* 500 * 0.150)/ 11 = 0.142 kip/ft
Vow = 0.142 * 752‘5 = 54 Kkip AT SUPPORT
- (7557
Mow = 0.142 55). 101.3 kip-ft AT MIDSPAN

8



Close, Jensen and Miller, P.C. 312512011

glﬁkgfg'vz BA DATE 31711 BRIDGE NO.00596
. I - GIRDER BRIDGE (INTERIOR GIRDER)
LIVE LOAD ANALYSIS LRFD Design, Table 4.6.2.2.1-1
LIVE LOAD DISTRIBUTION FACTORS, g :
LONGITUDINAL STIFFNESS PARAMETER, Kg : AASHTO LRFD TYPE (J) CROSS-SECTION
Kg = (I + Aes )n
n = Ebeam - 4074 =112
Edeck 3644
A= 9322 in?
lo= 375444 in*
L= 75541t
ts= 0 in
€g = GIRDER DEPTH - yb + HAUNCH + ts/2
eg= (56 - 3021)+ 00 +([ 0 /2]
eg= 2579 in

Kg=(375444 + 9322 * 2578 J* 1.12
Kg= 1112972 in

DISTRIBUTION FACTOR FOR MOMENT, Om : LRFD Design, Table 4.6.2.2.2b-1
ONE LANE LOADED :
Ko _ 1112972 - 240
12Lts 12+ 7554+ 8° T
_ ( S 1 LS )*( Kg '
gmi = 0.06 + * 3
C14) L) 12w
04 0.3 0.1
gmi= 005 +[2961.(6961.0) )
L 14 J (7554
gmi = 0.422

TWO OR MORE LANES LOADED ;

p
gm2 = 0.075 + S w*(

~ 0.6 r
5.96),( 5.96

0.1
2= 0.075 + +[ 2.40

gm _95 ) (7554 [240]

gm2 = 0.571 gm2 > gmi1 USE,gm = 0.593
DISTRIBUTION FACTOR FOR SHEAR, Qv : LRFD Design, Table 4.6.2.2.3a-1
ONE LANE LOADED :

1= 036 +—>—= 036 +—2% _ 5g0

25 25

TWO OR MORE LANES LOADED :

g2= 02 +S) ( 1. L[596) (5967 oo g2 > gu

T2 ) U5 )" 02 Tz ) E USE,gv = 0.668



Close, Jensen and Miller, P.C. 31251201

BY: m.g.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00536

I - GIRDER BRIDGE (INTERIOR GIRDER)
LIVE LOAD ANALYSIS : LRFD Design, Table 4.6.2.2.1-1
LIVE LOAD DISTRIBUTION FACTORFOR MOMENT. gm : LRFD Design, Table 4.6.2.2.2b-1
BRIDGE TYPE (j), IF CONNECTED ONLY ENOUGH TO PREVENT RELATIVE DISPLACEMENT AT INTERFACE
ST.VENANT'S TORSIONAL INERTIA, J :

A 932.2* — J=42789in* LRFD Design, Table 4.6.2.2.2b-1

40 Ip 40 * 441210

POLAR MOMENT OF INERTIA, Ip :

lp=l+ly = 441210 in®

GROSS MOMENT OF INERTIA OF GIRDER CROSS SECTION ABOUT CENTROIDAL X-X AXIS: I = 375444 in*
GROSS MOMENT OF INERTIA OF GIRDER CROSS SECTION ABOUT CENTROIDAL Y-Y AXIS: lyy = 65766 . in*
A= 9322 in?
p =020 (POISSON'S R:ATIO) LRFD Design, 5.4.2.5
K = [ 1+ u *|T K=v105 = 3.245
J
c= K {Woverau J C = 2771 OVERALL WIDTH OF BRIDGE, Woverall = 64.50 ft
L L= 7551t
WHEN C=<5

WIDTH OF DISTRIBUTION PER LINE, D: )
D= 115- N. + 14* N * (1- o02*c]
NUMBER OF DESIGN LANES, NL:

NL=1
2
D= 115- 1 + 14* 1 * [1- 02* 2771)
D= 10.78
g1 = S _ 59 _ 5es S= 596 ft
D 10.78
NL=2

2
D= 115- 2 + 14* 2 * (1. 02*2771)

D= 10.06
gm2 = 0.593



Close, Jensen and Miller, P.C. 32512011
BY: mg.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00536

I - GIRDER BRIDGE (INTERIOR GIRDER)
COMPUTE MAXIMUM LIVE LOAD EFFECTS

MAXIMUM DESIGN LIVE LOAD (HL-93) MOMENT AT MIDSPAN
(kif)
_ « 1554 _ .
DESIGN LANE LOAD MOMENT = (.64 = 456.5 kip-ft

2377 | 14
l 3.77 \l' 14 \l'
DESIGN TRUCK MOMENT WITH THE MIDDLE AXLE LOCATED AT MIDSPAN: (Typ.) {TYP.)
A —A
| 37.77
(iip) (kip) (fo) (f0) (iip) (re)
DESIGN TRUCK MOMENT L8 * 7::_’25‘]1 * 37.77 * 2377 ,_ 32 : 7554 _ 1080 kipst <SOVERNS

TANDEM AXLES MOMENT WITH TANDEM AXLES LOCATED EQUIDISTANT FROM MIDSPAN:

35.77 4 l’
el || el
(kip) (ft)
TANDEMAXLES MOMENT = 25 * 38 = 050 kip-ft A
( 37.77

M= 33 % LRFD Design, Table 3.6.2.1-1

Must = 456.5 + (1080 * 1.33)
Mu+ = 1893 kip-ft

DISTRIBUTED LIVE LOAD MOMENT AT MID SPAN:
gmMus = 1893 * gm = 1893 * 0.593 = 1122 kip-ft




Close, Jensen and Miller, P.C. 3125201

BY: m.g.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)
NOMINAL FLEXURAL RESISTANCE AT MIDSPAN :
AVERAGE STRESS IN PRESTRESSING STEEL, fps :
fps = fpu (1 - k (c/ dp)) LRFD Design, Eq. 5.7.3.1.1-1
k= 038 STRESS-RELIEVED STRANDS LRFD Design, Table C5.7.3.1.1-1
fou= 200 ksi SPECIFIED TENSILE STRENGTH OF PRESTRESSING STEEL
dp = DISTANCE FROM EXTREME COMPRESSION FIBER TO THE CENTROID OF THE PRESTRESSING TENDONS

STRANDS y |STRANDS -y
taveRr 1] - 7 | 475 |33.25
tAYER 2.~ 0 | . O 0
tver 3| 0 [ o 0
TOTAL 7 33.25
— _ 3325 _
y= 7 4.75  DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS
do= (56+ 00 + 0)- 475 =5125in
DISTANCE FROM THE NEUTRAL AXIS TO THE COMPRESSIVE FACE, C :
RECTANGULAR SECTION : LRFD Design, Eq. 5.7.3.1.1-4
Aps fpu

c =
0.85fcB1b + kAps(fou/dp)

AREA OF PRESTRESSING STEEL : (PERSTRAND) Aps = 0.751 in? LOW-RELAXATION STRANDS
YAps= 7 * 0.751 = 5257 in?

b= be = 7152 in (EFFECTIVE FLANGE WIDTH OF DECK)

fc= 4.0 ksi (DECK)

B1=0.85 LRFD Design, 5.7.2.2
Apsfou = 5257 * 200 = 1051 kip
0.85fcBib = 0.85 * 40 * 0.85 * 71.52 = 206.7 kiin
kAps(fould)) = 038* 53 *( 200/5125)= 7.80 Kin
c= 1051 /(2067 +7.80) = 4.90 in
DEPTH OF THE EQUIVALENT STRESS BLOCK, a:
a= Pic = 085 * 490 = 417 in LRFD Design, 5.7.2.2
a< &= 8 in ASSUMPTION OF THE SECTION BEHAVING AS A RECTANGULAR SECTION IS CORRECT
AVERAGE STRESS IN PRESTRESSING STEEL, fps . LRFD Design, Eq. 5.7.3.1.1-1
fs= 200+ (1 - 038 *( 4.90/5125)= 1927 ksi
NOMINAL FLEXURAL RESISTANCE, Mn (AT MIDSPAN}) : LRFD Design, Eq. 5.7.3.2.2-1

Mn = Aps fos(dp - @/2) = 5.257 * 1927 *(5125-( 417 /2 ) ] = 4151 kip-tt
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MAXIMUM REINFORCEMENT

CONCRETE STRAIN, €c : LRFD Design, C5.7.2.1
€c = 0.003
NET TENSILE STRAIN, £t:
Ec _ Et
c - dp-cC
et =(0003 *(51.25 - 490)) / 4.90 =0.0284 >0.005 LRFD Design, 5.7.2.1
SECTION IS TENSION CONTROLLED
RESISTANCE FACTOR : =10 LRFD Design, 5.5.4.2
MINIMUM REINFORCEMENT LRFD Design, 5.7.3.3.2

AMOUNT OF REINFORCEMENT MUST BE SUFFICIENT TO DEVELOP Mr EQUAL TO THE LESSER OF :
1.2 Mer OR 1.33 Mu

LOAD |LOAD FACTOR, Y LRFD Design, Table 3.4.1-1
DC ... 1.25 LRFD Design, Table 3.4.1-2
pw | 150
LL 1.75
FACTORED FLUXURAL RESISTANCE, Mr: Mr= @M = 1.0 * 4151 = 4151 Kip-ft

FACTORED MOMENT, 1.33 Mu:

1.33Mu = 1.33* ([ 1.25 *(868.1 + 285.3)+ 150* 101.3 + 1.75* 1122)
= 4730 kip-ft > 4151 kip-ft
NO GOOD
CRACKING MOMENT, 1.2 Mer: THE MANUAL FOR BRIDGE EVALUATION 6A.5.6
1.2 Mer = Sc (fr + fepe) - Mdnc ((Sc/Snc) - 1) = Sc fr LRFD Design, Eq. 5.7.3.3.2-1

UNFACTORED DEAD LOAD MOMENT (NONCOMPOSITE SECTION), Mdnc
Mdnc = 868.1 kip-ft

Sc = 14664 in®
Snc = 12428 in®

MODULUS OF RUPTURE, fr: fr = 0.37Vfc LRFD Design, 5.4.2.6
= 0.37 *V 50 = 0.827 ksi
LRFD Design, 5.7.3.3.2
COMPRESSIVE STRESS IN CONCRETE DUE TO EFFECTIVE PRESTRESS FORCE (AFTER ALLOWANCE FOR ALL PRESTRESS LOSSES)
AT EXTREME FIBER OF SECTION WHERE TENSILE STRESS IS CAUSED BY EXTERNALLY APPLIED LOADS, fcpe
Ppe . Ppe e
Sb

fcpe =
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. I - GIRDER BRIDGE (INTERIOR GIRDER)
DETERMINE EFFECTIVE PRESTRESS FORCE, Ppe :

Ppe = Aps * fpe
EFFECTIVE PRESTRESS fpe = INITIAL PRESTRESS - TOTAL PRESTRESS LOSSES
TOTAL PRESTRESS LOSSES IMMEDIATELY BEFORE TRANSFER, AfpT
Afpr = Afpes + Afpur LRFD Design, Eq. 5.9.5.1-1

LOSS DUE TO ELASTIC SHORTENING AND/OR EXTERNAL LOADS, Afpes ; LRFD Design, 5.9.5.2.3a

Ep
Afpes =————f
pES Ea cgp

THE CONCRETE STRESS AT THE CENTER OF GRAVITY OF PRESTRESSING TENDONS DUE TO THE PRESTRESSING FORCE
IMMEDIATELY AFTER TRANSFER AND SELF-WEIGHT OF THE MEMBER AT THE SECTION OF MAXIMUM MOMENT, fcgp :

Pi Pie2 Mbe
fegp = i, P }
A l ]
INITIAL PRESTRESS IMMEDIATELY PRIOR TO TRANSFER, fpbt =07 fpu : LRFD Design, Table 5.9.3-1
fobt = 0.7 * fpu
IMMEDIATELY AFTER TRANSFER : LRFD Design, 5.9.5.2.3a

Pi = 0.90 (0.7 fou)(# STRANDS) Aps
Pi= 090 *( 07 * 200)* 7 * 0751 = 662.4 kips

MOMENT DUE TO SELF-WEIGHT OF MEMBER AT SECTION OF MAXIMUM MOMENT (MIDSPAN), Mp :

2
Mp =—9-971 ’; 755 . 692.7 kip-ft
yb= 3021 in BASIC BEAM SECTION
_y = 4.75 in DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS
ECCENTRICITY OF STRANDS :

e= 3021- 475 = 2546 in

- 6624 6624 * 25.462_ 692.7* 12 * 2546
932.2 375443.9 375443.9
feep = 0.711 + 1.144 - 0564 = 1.291 ksi

feep

MODULUS OF ELASTICITY OF PRESTRESSING REINFORCEMENT, Ep : LRFD Design, 5.9.5.2.3a
Ep = 25000 ksi
MODULUS OF ELASTICITY OF CONCRETE AT TRANSFER, Ect :
1.5
Ect = (33000)(wc) Vfc we = 0.145 kcf LRFD Design, Eq. 5.4.2.4-1
Ect = 3644 ksi

Afpes =( 25000 / 3644)* 1.291 = 8.85 ksi
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APPROXIMATE LUMP SUM ESTIMATE OF TIME-DEPENDENT LOSESS, Afpit:

AfpLr = [ Afpsr +  Afper + Aprl] +( Afpsp + Afpcp + Afpr - AfpSSde LRFD Design, Eq. 5.9.5.4.1-1
id

FOR I-BEAM : LRFD Design, 5.9.5.3
Afpur = 10.0 ((fpi Aps)/Ag) yhyst+ 12.0 yhyst + Afpr

CORRECTION FACTOR FOR RELATIVE HUMUDITY :

Yh = 1.7 -0.01H LRFD Design, Eq. 5.9.5.3-2
ASSUME RELATIVE HUMUDITY RANGING BETWEEN 40% - 100% : H=-70: %

yh= 17 - 0.01 *70

yh=1.0

CORRECTION FACTOR FOR SPECIFIED CONCRETE STRENGTH AT TIME OF PRESTRESS TRANSFER TO THE CONCRETE MEMBER :
yst =5/ (1 + fa)
yv¢= 5 s{(1 + 40)=10

ESTIMATE OF‘RELAXATION LOSS :
Afor = 10.0° ksi STRESS RELIEVED STRANDS LRFD Design, 5.9.5.3
foot = 0.75 * 200 150 ksi
As= 7 * 0.751 = 5257 in?

Afpr = 100 *—120 " 5257,
932.2

10 * 10 + 120 * 10 * 10 +10
Afpit = 30.46 ksi

TOTAL PRESTRESS LOSSES, Afpr :

Afer = Afpes + Afpir
Afer = 8.853 + 30.46 = 39.31 ksi

EFFECTIVE PRESTRESS fpe = INITIAL PRESTRESS - TOTAL PRESTRESS LOSSES
fe= 076 * 200 - 39.31= 110.7 ksi

Ppe = Aps * fpe

Ppe = 5257 * 110.7 = 581.9 kips
fepe = Ppe + Ppe e
A Sb
_ 5819 581.9 * 2546
fepe = +
932.2 12428
fcpe = 1.816 ksi
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CRACKING MOMENT, 1.2 Mer: THE MANUAL FOR BRIDGE EVALUATION 6A 5.6
Mer = Sc (fr + fepe) - Mdne ((S¢/Snc) - 1) = Sc fr LRFD Design, Eq. 5.7.3.3.2-1
14664 14664

Sc (fr + fepe) - Mdnc ((Sc/Snc) - 1) = * 0.827 + 1.816) - 868.1 [—1]

c (fr + fepe) nc (( nc) - 1) 1 [ J 12428
Mcr = 3074 kip-ft
Scfr=(14664 / 12 ]* 0.827 = 1011 kip-ft OK
12Mer= 12 * 3074 = 3689 kip-ft <« CONTROLS 1.2 Mer < 1.33 My

1.33Mu = 4730 Kkip-ft

Mr= 4151 kip-ft > 3689 kip-ft
OK
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‘ NOMINAL SHEAR RESISTANCE AT FIRST CRITICAL SECTION
CRITICAL SECTION NEAR THE SUPPORTS IS THE GREATER OF: LRFD Design, 5.8.3.2
dv OR 0.5dv cotd
EFFECTIVE SHEAR DEPTH, dv : LRFD Design, 5.8.2.9

dv = DISTANCE BETWEEN RESULTANTS OF THE TENSILE AND COMPRESSIVE FORCES, (de-a/2)
BUT NOT LESS THAN (0.9 de) OR (0.72h)
de = DISTANCE FROM THE EXTREME COMPRESSION FIBER TO THE CENTER OF THE PRESTRESSING STEEL AT THE SECTIO
h = DEPTH OF PRECAST BEAM + STRUCTURAL SLAB THICKNESS

STRANDS : 7 ea. PRESTRESSING STRANDS
0 ea. DEBONDED ON EACH END, OVER THE LAST : 0ft

ASSUME THAT CRITICAL SECTION WILL BE WITHIN : 0 it
DISTANCE FROM THE NEUTRAL AXIS TO THE COMPRESSIVE FACE, C : LRFD Design, Eq. 5.7.3.1.1-4

c= Aps fpu

0.85f'c‘31b + kAps(fpu/dp)
Ass=( 7 - 0 J* 0751 = 5257 in?
b= be = 7152 in (EFFECTIVE FLANGE WIDTH OF DECK)

fe= 4.0 ksi (DECK)

B1=0.85 LRFD Design, 5.7.2.2
k= 0.38 STRESS RELIEVED STRANDS
fou= 200 ksi SPECIFIED TENSILE STRENGTH OF PRESTRESSING STEEL
STRANDS y |STRANDS -y
LAYER 1 7 12.89 | 90.23
LAYER 2 0 0 0
LAYER 3} 0 0 0
TOTAL 7 90.23
V= 90'723 = 12.89 (DISTANCE FROM BOTTOM OF GIRDER TO CENTROID OF PRESTRESSING STRANDS)
do= [(56+ 00 + 0 )- 1289 = 4311 in
c= 5.257 * 200 = 487 in
085 * 40 * 085 * 7152 + 0.38 * 5257 * | 200 / 43.11)
a= Pic = 085 * 487 = 414 in LRFD Design, 5.7.2.2
GOVERNS
dv= de -—2=4311 - 214 - 4100 SOEN
h= 56 + 00 + 0 = 560 in 0.72h = 40.32in 3.36 ft
de= 4311 in 09de= 388 in 3.233 ft
ASSUME : 0= 30°

05dvecotd = 05 *dv*cot 30 = 087 dv < dv
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I - GIRDER BRIDGE (INTERIOR GIRDER)

DISTANCE FROM FACE OF SUPPORT TO CENTERLINE OF BEARING:
DISTANCE FROM CENTERLINE OF BEARING TO CRITICAL SHEAR SECTION :

MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT

(i) ,

Viane =—284* 7162 _ o4 7 yip st
2 * 75.54
(kip) (#) (f)
Vranoem = 26 * 7162 + 67.62 _ 46.08 kips
75.54

{kip) (kip)
Viroox =32 «(7162+ 5762)+ 8 * 4362
TRUCK =

75.54

VTRuck = 59.4 kips <«—CSOVERNS

M= 33 %
TOTAL SHEAR :

Vs = 2173+ 594 * 133

DISTRIBUTED TOTAL SHEAR :
Vu+ = 100.7 * 0.668 = 67.2 kips

100.7 kips

DEAD LOAD SHEARS: >DC1 = 1.22 Kkip/ft
DCz2= 0.4 kip/ft
DW = 0.142 kip/ft

voc={122 + 04])+( 05 * 7554-392)
Voc= 412 + 135 = 547 Kips

Vow= 0142 *{ 05 * 7554- 3.92]= 4.81 kips

3/25/2011

LRFD Design, 5.11.4
47.0 in
3.92 ft

410+ 6

L= 7554- 392 = 7162 ft

71.62

3.92, | 433.8:li&l

s =2

|, 378 i, 378
3.92 ll l ‘t 14
—_—

) v ;4, _

4 A

|37.8

LRFD Design, Table 3.6.2.1-1

DISTRIBUTION FACTOR FOR SHEAR, gv= 0.668
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NOMINAL SHEAR RESISTANCE, Vn :
SHALL BE LESSER OF:

Va= Vs + Ve +Vp

Vn = 0.25fcbvdv + Vp

MINIMUM TRANSVERSE REINFORCEMENT, Av :

Av = 0.0316 VFe b;’ys

bv= 7.0 in WEB WIDTH
s= 18.0 in

Av = 0.0316 *V50 *—' ;0 18 0223 in?

STIRRUPS AREAPROVIDED: # 4 A= 013 in?
{2 LEGS)

Av = 2 * 013 = 0.26 in? > 0.223 in? OK

CONCRETE: Ve = 0.0316BVFc by dv
STEEL : _Av fy dv cotB
s

Vn = 0.25fcbvdv + Vp
Vp = Aps*Ns*fpe*SIN(8) Vp = 17.46 kips
Vn= 0256 * 50 * 70 * 410 + 1746 = 377 kips

NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) :

ASSUME : 6= 45 °
B= 20
CONCRETE: Ve = 0.0316BVFc by dv
bv= 7 in
dv= 410 in
Vc=00316 * 20 *+/ 50* 7 * 410 = 406 kips
STEEL : _ AvfydvcotB
Vs = ——mm
s o= 90 °
STRRUPS: # 4@ 18 in
Av= 026 in?
Vs = 0.26 * 4018 * 410 *cot 45 _ 23.71 kips

NOMINAL SHEAR RESISTANCE, Vn :
Vh= Vs + Ve +\p
= 2371+ 406+ 175 = 81.8kips
Van= 818kips < 377 kips

@Vn= 090 * 81.8 = 73.59 kips

P.C.

’ b BC 3/25/201°

LRFD Design, Eq. 5.8.3.3-1
LRFD Design, Eq. 5.8.3.3-2

LRFD Design, Eq. 5.8.2.5-1

LRFD Design
LRFD Design

LRFD Design

LRFD Design

LRFD Design

LRFD Design

LRFD Design

,Eq.5.8.3.3-3
. Eq. C5.8.3.3-1

,Eq.5.8.3.3-2

,Eq.5.834.1

,Eq.5.8.33-3

,C5.8.3.31

,5.5.4.2.1

RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90
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MAXIMUM DISTRIBUTED SHEARS AT CRITICAL SECTION (HL-93 INVENTORY LOADING) :
Vit = 67.2 kips
Voc = 54.7 kips
Vow = 4.81 kips

LOAD |LOAD FACTOR, Y
DC 1.256
pw | 1.50
L | . 1.75
FACTORED SHEAR :
Vu= 125 * 547 + 150 * 481 + 175 *67.2
Vu= 1933 kips > 73.59 kips NO GOOD

NOMINAL SHEAR RESISTANCE, Vi (MCFT APPROACH) :
SHEAR STRESS ON THE CONCRETE :

Vu = Vu—SEVp
@bv dv
vu = 1933 - 15.71 - 0.748 ksi

090 * 70 *41.0

LRFD Design, Table 3.4.1-1
LRFD Design, Table 3.4.1-2

(SIMPLIFIED APPROACH)

LRFD Design, Eq.5.8.2.9-1

LRFD Design, C5.8.2.9
LRFD Design, 5.5.4.2.1

RATIO OF THE APPLIED FACTORED SHEAR STRESS TO THE CONCRETE COMPRESSIVE STRENGTH :

Vo _ 0748 _

0.150
fe 5.0 <0.25
DISTANCE FROM CENTERLINE OF BEARING TO CRITICAL SHEAR SECTION = 3.92 ft
DEAD LOAD MOMENTS AT FIRST CRITICAL SECTION FOR SHEAR :
W) () (L f)
Moc= 05 *(122+ 04 )* 392 *(7554- 392)
Moc = 170.9 + 56.156 = 227.0 kip-ft

Mow= 05 * 0142 * 392 * 7554- 392 = 19.9 Kkip-ft
LIVE LOAD MOMENTS AT FIRST CRITICAL SECTION FOR SHEAR :

(k) (k)
32 * 392 {7162+5762)+ 8 * 392 * 4362

3.92 ,‘
75.54 — l ,ﬁ,l
¥irve)

Mrruck =

Mrruck = 232.7 Kkip-ft K
(kif) ) |

Mune =——084* 7162 , 50, - 852 Kip-ft

2 * 7554
{Im)
M+ = 133 * 2327 + 852 = 3947 kip-ft
DISTRIBUTED MOMENT :

gm * Mu+« = 0593 * 394.7 = 233.9 kip-ft
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NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) :

LOAD [LOAD FACTOR, Y LRFD Design, Table 3.4.1-1
DC ‘ 1.25 LRFD Design, Table 3.4.1-2
oW 150
L 1.75
FACTORED MOMENT :

Mu= 125 * 2270+ 150 * 199 + 175 * 233.9 = 723 Kkip-ft

STRAIN IN THE REINFORCEMENT, €x : LRFD Design, 5.8.3.4.2
My +0.5Nu + 0.5(Vu - V) cot® - Aps oo \";“ =0
£x =— <0.001 =0
2(EsAs + EpAps) EsAs=0 -

Aps= 7 * 0.751 = 5257 in?
fro= 0.7fpu = 07 * 200 = 140 ksi

Ep = 25000 ksi
Vu = 193.3 kips
dv= 410 in
ASSUME CRACK INCINATION ANGLE, O :
vu/fc = 0150 — &xx1000< -0.10 &x = -0.0001 LRFD Design, Table B5.2-1
6= 219° cot 21.9 = 2.488
72?; 1*0 12, 05 * 1933 * 2488 - 5257 * 140
€x = -
2+ 0 + 25000 * 5257)
£x = -0.001081
RECALCULATE €x, INCLUDE AREA OF CONCRETE ON THE TENSION SIDE OF THE BEAM WITHIN HALF THE TOTAL DEPTH OF THE BEA
Ac = AREA BELOW * h/2
42
Ac={ 10* 24)+(05 * 85 * 85 * 2 J+([85 *7) < —
+ 95 *7 1
Ac = 4383 in?
Ec = 4074 ksi /
723* 12 . 5 + 1933 * 2.488 - 5257 * 140
. = 41.0 56
2 *( 4074 * 438.3 + 25000 * 5.257] 7
—
€x = -0.000074 > -0.00010 t
8.5 \ o8
8.5 I
N
o] | q

24
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NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) :

ASSUME :
E&x <0
vu/fe = 0.150
8= 237°  cot 237 = 2278
B= 287
72‘: 1*0 12, 05 * 1933 * 2278 - 5257 * 140
Ex = -

2 *[ 4074 * 438.3 + 25000 * 5.257)

&x =-0.000079 < O

CONCRETE: Ve = 0.0316BVf'c bv dv
Vc=00316 * 287 *50* 70 * 410 = 583 kips

SHEAR RESISTANCE PROVIDED BY THE TRANSVERSE REINFORCEMENT (STIRRUPS), Vs :

VS=Avfydv cot
s

STIRRUPS: # 4@ 18 in Av= 026 in?

Ve = 026 * 40 * 410 * 2.278= 54 kips

18

NOMINAL SHEAR RESISTANCE, Vn :

Va= Vs + Ve +Vp

= 5402+ 583+ 175 = 1297 Kkips

Vn = 0.25fcbvdv + Vp
= 026 * 50 * 70 * 410 + 1746 = 377 Kkips
Vn= 130 kips < 377 kips

Vn= 130 Kkips
oVn= 090 * 130 = 117 kips

P. C. 3/25201°

LRFD Design, Table B5.2-1

LRFD Design, Eq. 5.8.3.3-3

LRFD Design, Eq. C5.8.3.3-1

LRFD Design, C5.3.3-1

LRFD Design, Eq. 5.8.3.3-2

LRFD Design, 5.5.4.2.1

RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90
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LONGITUDINAL REINFORCEMENT LRFD Design, 5.8.3.5

Nu=0

M V
Apsfps + Asfy 2 Idv :;If + 0.5//?p : '*{Lp: - Vp

MINIMUM REQUIRED TENSILE CAPACITY, Vs :

- 05\/5}; cot 8 LRFD Design, Eq. 5.8.3.5-1

Vs = 54 kips
Vu - 193.3 = 214.8 Kips Vs = 214.8 kips
(] 0.90
Pc=0 LRFD Design, 5.5.4.2
of=1.0
ov =09

410* 10 0.9 |
Apsfos + Asfy>2  416.3 kips
TRANSFER LENGTH,& . LRFD Design, 5.11.4.1
ft = 60 x STRAND DIAMETERS
ft= B0 * 1.125= 675 in

Aofos+ Ady> 1728 12 [lressl oo, 214.8J*cot 237

DEVELOPMENT LENGTH,{d : LRFD Design, 5.11.4.2-1
fd = k (fos - % fpe)db k=16 N
Wbz 16 * 192.7 - 2 . 110.7]* 1.125
=z 2141 in
DISTANCE FROMM FREE END OF PRETENSIONED STRAND TO SECTION OF MEMBER UNDER CONSIDERATION, £px :
fox= 47.0 in LRFD Design, 5.11.4.3
LRFD Design, 5.11.4.1
DESIGN STRESS, fox : LRFD Design, 5.11.4.2-3
fx - 60db [ J
fox = f + *| fps - f
e ta - 60do Lo
fox = 110.7 +—10- 675 *[192.7 - 110.7]= 99.24 ksi
2141 - 675
Apsfos+ Asfy = fox * Aps = 9924 * 5257 = 5217 kips
| Mul L Ne (v .
Apsfps + Asfy 2 + 05 + - Vp| - 0.5Vs|* cot B
dv ¢f Pc L | Qv

521.7 kips > 416.3 kips
OK
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NOMINAL SHEAR RESISTANCE AT STIRRUP CHANGE / QUARTER POINT : THE MANUAL FOR BRIDGE EVALUATION 6A.5.8
ASSUME : 18.89 ft, FROM CENTERLINE OF BEARING
CHECK TRANSFER LENGTH : LRFD Design, 5.11.4

60 * 1125 = 675 in
DEBONDED LENGTH = 28.33 ft

STRANDS = . 7 ea.
ALL STRANDS AREBONDEDAT: = O+ 675 = 563ft <« 18.89 ft OK
dv= de - al/2 LRFD Design, 5.8.2.9
h= 5 + 00 + 0 = 560in
de= h - y = 560 - 475 = 5125in
a= 417 in
dv= 49.17 in > 09de= 09 * 5125= 4613 in
> 0.72h= 072 * 56.0 = 40.32in
dv= Mn / (Asfy+ Apsfps) LRFD Design, Eq. C5.8.2.9-1
Aps= 7 * 0.751 = 5.257 in?

dv

4151 * 12 s [0 + 5257 * 192.7)= 49.17in

MAXIMUM SHEAR AT STIRRUP CHANGE :
18 89: ft, FROM CENTERLINE OF BEARING

MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT L= 7554 - 18.89 = 56.66 ft
(kif)
55.54
Viae =—204 ~_ 5059 136 kip-it I ﬁ‘
2 * 75.54 20.00 l 17.8 l4 0,1
{kip) (ft) (ft) =2
VTANDEM = 25 » 5666 + 52.66 _ = 36.18 kips |< 378 >t 3.8 >
_ 75.54
(kip) (kip) -18.89, [] l 14,
32 (5666 + 4266)+ 8 * 2866 _ A2, By
VTRUCK = =
75.54 | 37.8
VTRuck = 45.1 kips «—COVERNS
M= 33 % LRFD Design, Table 3.6.2.1-1
TOTAL SHEAR :
Vus = 136+ 451 * 1.33 = 73.59 kips DISTRIBUTION FACTOR FOR SHEAR, gv= 0.668
DISTRIBUTED TOTAL SHEAR :

Vus = 73.59 * 0.668 = 49.1 kips
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MAXIMUM SHEAR AT CRITICAL SECTION NEAR SUPPORT
DEAD LOAD SHEARS : Y DC1 = 1.22 Kkip/ft
DCz= 04 Kkip/ft
DW = 0.142 kip/ft
Voc=(122 + 04 ])+( 05 * 7554- 18.89) =
Voc = 2298 + 7.554 = 30.5 kips

Vow= 0142 *{ 05 * 7554- 1889 = 27 kips

MINIMUM TRANSVERSE REINFORCEMENT :

Av = 0.0316 Vfc

fy
bv = 7.0 in WEB WIDTH
s= 18.0 in
E 3

Av = 00316 *V50 *—0 - 18 0223 in?

STIRRUPS AREA PROVIDED : #4 A= 013 in?
{2 LEGS)
Av= 2 * 013 = 026 in® > 0223 in? OK

NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) :

ASSUME : 0= 45 ° cot 8= 1.00
B= 20
CONCRETE:  Vc = 0.0316BVfc bv dv
bv= 7.0 in
dv = 49.17 in
Vc=0.0316 * 20 * \] 50* 7 * 4917 = 486 Kkips
STEEL : _ Avfy dv cotd
Vs = ————
s
STIRRUPS: # 4@ 18 in
Av= 026 in?
Vs = 0.26 * 4018 * 4917 * 1.00 _ 28.41 kips

NOMINAL SHEAR RESISTANCE, Vn :
Vn= Vs + Ve +Vp
= 2841+ 486+ 175

Vn = 0.25Fcbvdv + Vp
025 * 50 * 70 * 492 + 1746 = 448 kips

945 kips < 448 kips
®Vn= 090 * 94.5= 85.05 kips

94.5 kips

Vn

P.C 3/25/201

LRFD Design, Eq. 5.8.2.5
LRFD Design, Eq. 5.8.2.5-1

LRFD Design, Eq. 5.8.3.4.1

LRFD Design, Eq. 5.8.3.3-3

LRFD Design, C5.8.3.3-1

LRFD Design, Eq. 5.8.3.3-2

LRFD Design, 5.5.4.2.1

RESISTANCE FACTOR FOR SHEAR, ¢ = 0.90



Close, Jensen and Miller, P.C. 75 BC

BY: mg.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596
| - GIRDER BRIDGE (INTERIOR GIRDER)

NOMINAL SHEAR RESISTANCE, Vn (SIMPLIFIED APPROACH) :

FACTORED SHEAR :

Vu= 125 * 3056 + 150 * 268 + 175 * 491 = 128.2 Kkips

®Vh = 85.05 kips < 128.2 kips NO GOOD
NOMINAL SHEAR RESISTANCE, Vn (MCFT APPROACH) : LRFD Design, Eq.5.8.2.9-1
SHEAR STRESS ON THE CONCRETE :
Vu = Vu-@Vp
¢ bvdv
Vu = 1282 - 0 = 0.414 ksi LRFD Design, C5.8.2.9
090 * 70 *492 LRFD Design, 5.5.4.2.1

RATIO OF THE APPLIED FACTORED SHEAR STRESS TO THE CONCRETE COMPRESSIVE STRENGTH :

3/25/201

\f/‘u -_0414 _ 0.083 < 025 LRFD Design, 5.5.4.2.1
c
LIVE LOAD MOMENTS AT STIRRUP CHANGE :
ki ki
{ioe) (p) 56.66
_ 32 * 1889 4 5666 +4266]+ 8 * 18.80 * 28.66 « —
Mtruck = 18.89 o
7554 —|l | \t‘ﬁi
Mrruck = 851.8 kip-ft £ {TYP ) =
(kif) ) . 37.8
{TYP.}
Miane =—202* 5666 , 1449 = 2568 kip-t
2 * 75.54
(M)
Mus = 1.33 * 851.8 + 256.8 = 1390 kip-ft
DISTRIBUTED MOMENT :

gm * Mus = 0.593 * 1390 = 823.6 kip-ft
DEADLOAD SHEARS: »DCi1 = 1.22 kip/ft
DC2= 04 kip/ft
DW = 0.142 kip/ft
WA (k) (L ft)
Moc= 05 *[( 122+ 04 )* 18.89 *(7554 - 18.89]
Moc= 651.1 + 214 = 865.1 kip-ft

Mow= 05 * 0.142 * 1889 * 7554 - 1889 = 76.0 kip-ft
FACTORED MOMENT :

Mu= 125* 8651+ 150 * 760 + 175 * 824 = 2637 kip-ft
UPPER LIMIT OF SHEAR :

Vn = 0.25fcbvdv + Vp= 448 kips LRFD Design, Eq. 5.8.3.3-2



Close, Jensen and Miller, P.C. 3’25’2“1

BY: mg. BRIDGE NO.00596
CHKD.BY: BA DATE 3/17/11
. | - GIRDER BRIDGE (INTERIOR GIRDER)

NOMINAL SHEAR RESISTANCE. Vn (MCFT APPROACH) :
STRAIN IN THE REINFORCEMENT, €x : LRFD Design, 5.8.3.4.2

M+ 0.5Nu + 0.5(Vi - V) G018 - Aps oo \";“ = g

& =— < 0.001 -
2(EsAs + EpAps) EsAs =0

Aps= 7 * 0751 = 5257 in
foo= 0.7fpu = 0.7 :* 200 = 140 ksi

Ep = 25000 ksi
Vu = 128.2 Kips
dv= 4917 in
ASSUME CRACK INCINATION ANGLE, 6 :
vu/fc = 0.083 — &xx1000=< -0.10 €x = -0.0001 LRFD Design, Table B5.2-1
8= 219° cot 21.9 = 2.488
2637 * 12 ., 05 =* 1282 * 2488 - 5257 * 140
o = 49.17
2+ 0 + 25000 * 5.257)
£x = 0.000255
ASSUME :
&x < 0.125% 10° (ex x 1000 < 0.125 )
6= 249° cot 249 = 2.154
&x = 0.000173 B= 291

CALCULATE, Vn :

CONCRETE : Ve = 0.0316BVfc bv dv LRFD Design, Eq. 5.8.3.3-3
Vc=00316* 291 *+ 50* 7.0 * 492 = 708 kips

SHEAR RESISTANCE PROVIDED BY THE TRANSVERSE REINFORCEMENT (STIRRUPS), Vs :

Ve = Avfy dv cot® LRFD Design, Eq. C5.8.3.3-1
s

STIRRUPS: # 4@ 18 in Av= 026 in?

Vs = 026 * 40 * 492 * 2154 = 61 kips

18

NOMINAL SHEAR RESISTANCE, Vh :

Vhn= Vs + Ve +Vp LRFD Design, C5.3.3-1

= 61 + 708+ 175 = 132 kips

UPPER LIMIT OF SHEAR :

Vn = 0.25fcbvdv + Vp= 448 kips LRFD Design, Eq. 5.8.3.3-2

Vn= 132 kips < 448 kips
PVn= 090 * 132 = 119 Kips



Close, Jensen and Miller, P.C.

BY: m.g.

CHKD.BY: BA DATE 3/17/11

@ 312512011

BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)

LONGITUDINAL REINFORCEMENT :

LRFD Design, 5.8.3.5

Nu=0
Poctos + Addy 2 |dl\\’/|(t;:'|f + 0 5//22 { E\(;: -l - 0.5Vs}" cot g LRFD Design Eq.5835-1
MINIMUM REQUIRED TENSILE CAPACITY, Vs :
Vs = 61 kips
Vo _ 1282 _ 1404 kine Vs = 1424 kips
(0] 0.90
Q=0 LRFD Design, 5.5.4.2
Pr=10
Pv = 0.9
Apsfps + Asfs = '2637 > 12 l:: 128'2' - 05 * 1 j*cot 249
4917 * 1.0 09|
Apsfps + Asfs 2 846.8 kips

DEVELOPMENT LENGTH,{d :

LRFD Design, 5.11.4.2-1

fd 2 k (fps - %4 fpe)db k =2.0  LRFD Design, 5.11.4.3
2 20 *1927 -2 S+ 1107 |* 1.125 fos = 192.7 ksi
B foe = 110.7 ksi
fd= 268 in
{ft)
268 + 28.33 = 506 ft > 18.89 ft THE STRANDS ARE NOT FULLY DEVELOPED.
FROM END OF DEBONDED ZONES :
{ft) {ft)
fx= 189 - 5625 = 159.1 in 60 * 1.125 =67.5
DESIGN STRESS, fpx : LRFD Design, 5.11.4.2-3
fox - 60db
fox = + * fos - fi
e ta - 60db [ps ”e]
fox = 110.7 + 159.1 - 67.5 *[192.7 - 110.7}= 148.3 ksi
268 - 675
Apsfos+Asfy = 7+ 0751 * 1927+ 0 * 0.751 * 148.3 = 1013 kips
Apsfps + Asfy = 1013 kips > 846.8 kips

OK



Close, Jensen and Miller, P.C. JbBCY areseott

BY: mg. BRIDGE NO.00596
CHKD.BY: BA DATE 3/17/111

| - GIRDER BRIDGE (INTERIOR GIRDER)

SUMMARY :
LOCATION SUPPORT]|CRITICAL [STIRRUP |MIDSPAN L= 75.54 ft
SHEAR |CHANGE
x/L 0.052 0.25 0.5
X, ft 3.92 | 1889 | 37.77
Voci, kips 46 41 23
Vbcz, kips 15 14 8
Vow, kips 5 5 3
gmVLiLs, Kips 67 49
Vn, Kips, SIMPLIFIED 82 95
Vn, kips, MCFT 130 132
Moci, kip-ft 171 651 | 868.1
Mboc2, kip-ft 56 214 | 285.3
Mow, kip-ft 20 76 | 101.3
gmMuL+1, kip-ft 234 824 1122
Mn, kip-ft 4151
GENERAL LOAD RATING EQUATION : THE MANUAL FOR BRIDGE EVALUATION 6A.4.2
RE = C - (yoc)(DC) - (yow)(DW) £ (yp)}(P) Eqg. 6A.4.2.1-1
(YU(LL+IM)
EVALUATION FACTORS (FOR STRENGTH LIMIT STATE)
RESISTANCE FACTOR, @ : LRFD Design, 5.5.4.2.1
¢ =10 FLEXURE TENSION CONTROLLED SECTION
®=09 SHEAR

RESISTANCE FACTOR, Pc:

¢c =1.00 GOOD CONDITION THE MANUAL FOR BRIDGE EVALUATION 6A.4.2.3
SYSTEM FACTOR, s :

Ps=1.0 THE MANUAL FOR BRIDGE EVALUATION 6A.4.2.4
REDUNDENT STRUCTURE GIRDER SPACING > 4 FT



Close, Jensen and Miller, P.C. 2180) anseor

BY: m.g.
CHKD.BY: BA DATE 31711 BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)

DESIGN LOAD RATING THE MANUAL FOR BRIDGE EVALUATION 6A.4.3
STRENGTH | LIMIT STATE :

RE =—{(@NPs)(@)Rn - (ypc)(DC) - (yow)(DW) THE MANUAL FOR BRIDGE EVALUATION 6A.5.4.1

(YO(LL+IM)
INVENTORY LEVEL : TABLE 6A.4.2.2-1
LOAD LOAD FACTOR
pc | . 125
ow | 150
w175

FLEXURE AT MIDSPAN :

rf = 10) = [1.0) *(1.0) *(4151) - [1.25* (8681 + 2853+ 1.50* 1013 ]

175 * 1122

RF= 130

OPERATING LEVEL :
LOAD | LOADFACTOR, Y TABLE 6A.4.2.2-1
pc | - 1.25
ow | 1.50 g
mn 1.35
FLEXURE AT MIDSPAN :
1.75

RF= 130 *———=169
1.35



Close, Jensen and Miller, P.C.

BY: m.g.
CHKD.BY: BA DATE 31711 BRIDGE NO.00596

| - GIRDER BRIDGE (INTERIOR GIRDER)

DESIGN LOAD RATING

SHEAR AT FIRST CRITICAL SHEAR SECTION : 47.0 in FROM CENTERLINE OF BEARING
SIMPLIFIED APPROACH :

(1.00) * (1.0) *(09) *[ 82 )-(125*( 41+ 14 ]+ 150*5

RF =
175+ 67
RF = -0.02
MCFT
rF =11:00) + (1.0) +(09] *( 130)-( 125+ 41+ 14 )+ 150*5
175+ 67
RF = 0.35
SHEAR AT STIRRUP CHANGE : 18.89 ft FROM CENTERLINE OF BEARING
SIMPLIFIED APPROACH :
R = 1000 * (1.0) *(00] [ 05)-(126+( 23+ 8 )+ 1.50*3
175+ 49
RF = 0.50 '
MCFT
re = 1:0) = (10) *(09) »( 132)-( 125+ 23+ 8 ]+ 150*3

176 * 49
RF = 0.89

@3/25/201 '



, Close, Jensen and Miller, P.C. 31251201
BY: m.g.

CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596

. | - GIRDER BRIDGE (INTERIOR GIRDER)
DESIGN LOAD RATING
SERVICE 1ll LIMIT STATE (INVENTORY LEVEL) : ' THE MANUAL FOR BRIDGE EVALUATION 6A.5.4.1
£ = fr-(yo)(fo)
(yu(LL+IM)
FLEXURAL RESISTANCE, fr :
frR= fob + ALLOWABLE TENSILE STRESS
COMPRESSIVE STRESS DUE TO EFFECTIVE PRESTRESS, fcpe :
fepe = 1.816 ksi

ALLOWABLE TENSILE STRESS = 0.194/ fc LRFD Design, 5.9.4.2.2
= 019* 50 = 0425 ksi
fr= 1.816 + 0425 = 2.241 ksi

DETERMINE DEAD LOAD STRESSES AT MIDSPAN :
Mpc1 = 868.1 kip-ft

Mbcz = 285.3 kip-ft
Mow = 101.3 kip-ft
Sbinc) = 12428 in?

Sb{comp) = 14664 in®
868.1* 12 + 2853 * 12

foc = =1.07
12428 14664
o 1013 12 oo Yfo= 1.15 kKsi
14664
DETERMINE LIVE LOAD STRESSES AT MIDSPAN :
Mu+ = 1122 kip-ft
Sb(comp) = 14664 in®
*
fuw = 1122 12_. 0.92
14664
THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.2.2-1
RE =_2:241 (10 * 1.15]) yiL = 0.8
0.8 * 0.92 LRFD Design, Table 3.4.1-1

RF =1.48



Close, Jensen and Miller, P.C. @ 325120

BY: m.g.
CHKD.BY: BA DATE 3171 BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5
PERMIT VEHICLE : CT-P204
PERMIT WEIGHT : 204 kips

ADTT (ONE DIRECTION): 5000

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):
Mu = 1522 kip-ft
Vu =  97.5 kips

STRENGTH il LIMIT STATE : THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1
LOAD | LOADFACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2

pC 1.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW - 1,580

LL 1.35
gm1= 0.553 * 1 - 0.461 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
gvi = 0508 *——= 0.499

M= 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.55

MAXIMUM LIVE LOAD EFFECT :

Mus = 1522 * 0461 * 123 = 862.6 kip-ft
Vst = 975* 0499 * 123 = 60 kip-ft
FLEXURE :
RF = (1.0) * [ 1.0) *( 1.0) *( 4151) - [1.25* (868.1 + 285.3)+ 1.50 * 101.3 |
1.35 * 862.6
RF = 2.20
SHEAR EVALUATION (USING MCFT): THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8
R =1 1:0) * (1.0) =(09) *( 130]- (126~ 547 + 150* 481 ]
135* 60

RF = 0.51



Close, Jensen and Miller, P.C.
BRIDGE NO.00596

BY: mag.

CHKD.BY: BA DATE 3/17/11

I - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT L OAD RATING
SERVICE | LIMIT STATE (OPTIONAL)

yr= yoc = yow =1.0

gm = 0.593
DISTRIBUTED LIVE LOAD EFFECT, MOMENTS AT MIDSPAN :
Moct = 868.1 kip-ft
Mpc2 = 285.3 kip-ft
Mow = 101.3 kip-ft
Mu+s = 1522 * 0593 * 1.20 = 1082 kip-ft
Moc + Mow + Mus«t = 2337 kip-ft

SIMPLIFIED CHECK USING 0.75Mn :

Mn = 4151 Kip-ft

3/25/2011

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.2b

THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a

M=" 20%

THE MANUAL FOR BRIDGE EVALUATION, C6A.4.2.2

0.75Mn = 075 * 4151 = 3113 kip-ft > 2337 kip-ft OK
MOMENT RATIO = 0.75Mn =1.33
Moc + Mow + M+
REFINED CHECK USING 0.9fy
fr= o_g’fpy THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.2b
LOW RELAXATION STRAND = 0.9fpu TABLE 6A.5.4.2.2b-1
STRESS RELIEVED STRAND (TYPE 1) = 0.85fpu
STRESS RELIEVED STRAND (TYPE 2) = 0.8fpu
fa= 09*(09fpu)= 09* 09 * 200 = 162 ksi
Mcr = 3074 Kkip-ft
EFFECTIVE PRESTRESS foe = 110.7 ksi
Moc + Mow + Mu+ - Mea = -737 kip-ft

SECTION PROPERTIES FOR THE CRACKED COMPOSITE SECTION :
TRANSFORMED FLANGE WIDTH:  btrans = 63.97 in

h= 5686 + 00 + 0 = 560 in
Aps = 7 * 0751 = 5257 in?
MODULAR RATIO, n =—=Bs - 25000 _ 44,
Ebeam 4074
Atrans = 5257 * 6.14 = 32.26 in?
y= 475in

OUTERSTRAND,Y = 2.25in



Close, Jensen and Miller, P.C. 3125/2011

BY: m.g.
CHKD.BY: BA DATE 3/1711 BRIDGE NO.00596

I - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT LOAD RATING
REFINED CHECK USING 0.9fy :
ASSUME NEUTRAL AXIS IS IN SLAB :
% (btrans X ¢ ) + (h - y) ( Atrans )

¢= ( btrans X ¢ ) + ( Atrans )

o
[ > J *(6397 *c )] +( 560- 475)* 3226
(6397 *c) + 3226
( 6397*c® ) +(3226*c] =(3198*c? ) + 1653

Cc =

( 3198*c® ) +(3226*c] - 1653 =0
¢ =326 N3226- 4 * 3198 -1653 _-32.26 +\ 212546.9
2* 31.98 64.0
c= 6.70 in

2
6.70
2

3 2
|cr=}—2 (63.97)*(6.70])+ 63.97 * 670 * + 3226 *[56.0 - 475 - 6.70]

lr = 1605 + 4816 + 64013
lee = 70434 in®

STRESS BEYOND THE EFFECTIVE PRESTRESS :
f= n Mly - B4 737 12 =(560- 225 - 670 )

= = -36.3 ksi
70434

STRESS IN THE REINFORCEMENT AT PERMIT CROSSING SERVICE | ;

fs = 110.7 + -36.3 = 74.43 ksi < frR = 162 ksi
OK

STRESSRATIO = 162 =218 > 1

74.43 OK




Close, Jensen and Miller, P.C. 3’25'20"

2:KE:S-Y: BA DATE 3/17/11 BRIDGE NO.00586
I - GIRDER BRIDGE (INTERIOR GIRDER)
‘ SUMMARY OF RATING FACTORS
DESIGN LOAD RATING (HL-93) PERMIT LOAD RATING
LIMIT STATE INVERTORY | OPERATING[CT-P204 [CT-L73 |cT-P76.5 |CT-P380 |CT-TLC
STRENGTH |
FLEXURE (AT MIDSPAN) 1.30 1.69
SHEAR AT : . 641in 0.35
SHEARAT: = 20t 0.89
SRENGTH Ii
FLEXURE (AT MIDSPAN) 220 | 298 | 275 | 2.83 | 2.08
SHEAR 0.51 0.82 0.76 0.75 0.52
SERVICE Il :
FLEXURE (AT MIDSPAN) 1.48
SERVICE | 2.18




Close, Jensen and Miller, P.C. 31251201

BY: m.g.
CHKD.BY: BA DATE 317111 BRIDGE NO.00596

1 - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5
PERMIT VEHICLE : CT-L73.0
PERMIT WEIGHT : 73 kips

ADTT (ONE DIRECTION): 5000

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):
Mu = - 840.6 kip-ft
Vi = _ 455 kips

STRENGTH Il LIMIT STATE : THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1
LOAD LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
oc |- --4.25 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW |- 1.50:
i o 1.80
gmi= 0563 *— 1. 0.451 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
gvi= 0.598 *——= 0499
1.2
M= 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A4.55
MAXIMUM LIVE LOAD EFFECT :
Mu+ = 8406 * 0.461 * 123 = 4764 Kkip-ft
Vi = 455* 0499 * 123 = 28 Kkip-ft
FLEXURE :
RF = (1.0) * (1.0) *( 1.0) *([4151) - [1.25*(868.1 + 285.3)+ 1.50 * 101.3 ]
1.80 * 476.4
RF = 2.98
SHEAR EVALUATION (USING MCFT): THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8
RF =10 * (1.0) *(09) *( 130]- [1.26~ 547 + 150* 481 ]

180 * 28
RF = 0.82



Close,

BY: mg.

CHKD.BY: BA DATE 31711

1 - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING
PERMIT VEHICLE : CT-P76.5
PERMIT WEIGHT : 76.5 kips
ADTT (ONE DIRECTION): 5000

3/25/2011

THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5

Jensen and Miller, P.C.
BRIDGE NO.00596

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):

Mu = 811.7 kip-ft
Vi = 48.7 kips

STRENGTH ii LIMIT STATE :

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1

LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
bc | - 1.26 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50:
i |- 180
gmi = 0553 * 1 0.461 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
gv1 = 0598 * L 0.499
M = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A4.55
MAXIMUM LIVE LOAD EFFECT :
Must = 911.7 * 0461 * 1.23 = 516.7 kip-ft
Vit = 487 * 0499 * 123 = 30 kip-ft
FLEXURE :
R = (1.0) * (1.0) *( 1.0) *( 4151) - [1.25* [868.1 + 285.3)+ 1.50 * 101.3 ]
1.80 * 516.7
RF =275

SHEAR EVALUATION (USING MCFT):

RF =

(1.0) * (1.0) *( 09) *[ 130) - (1.25* 547 +

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8

150 * 481 )

RF = 0.76

180 * 30



Close,
BY: mg.
CHKD.BY: BA DATE 3/17/11

| - GIRDER BRIDGE (INTERIOR GIRDER)

PERMIT LOAD RATING
PERMIT VEHICLE : CT-P380
PERMIT WEIGHT : 380 kips

ADTT (ONE DIRECTION): 5000

Jensen and Miller, P.C. 37251201

BRIDGE NO.00596

THE MANUAL FOR BRIDGE EVALUATION, 6A 4.5

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIMUM):

M = 1386.5 kip-ft
VL= - 78.1 kips

STRENGTH Il LIMIT STATE :

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1

LOAD | LOADFACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2
DC - 1.28 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW 1.50
L i 1.15
gmi = 0.553 * 1. 0.461 THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.4.2b
gvi = 0.598 * 1, = 0.499
M = 23 % THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5.5
MAXIMUM LIVE LOAD EFFECT :
Mu+ = 1387 * 0461 * 1.23 = 785.8 kip-ft
Vus = 781 * 0499 * 123 = 48 kip-ft
FLEXURE :
RF = (1.0) * (1.0} *( 1.0) *[ 4151) - [1.25+(868.1 + 285.3)+ 1.50 * 101.3 ]
1.15 * 7858
RF = 2.83

SHEAR EVALUATION (USING MCFT):

RF =

THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8

(10) * (1.0) *{ 09) *( 130)- {125* 547 + 150* 481 |

RF = 0.75

1.156* 48



Close, Jensen and Miller, P.C. 2TR(C) 325201

BY: mg.
CHKD.BY: BA DATE 3/17/11 BRIDGE NO.00596
. I - GIRDER BRIDGE (INTERIOR GIRDER)
PERMIT LOAD RATING THE MANUAL FOR BRIDGE EVALUATION, 6A.4.5
PERMIT VEHICLE : CT-TLC

ADTT (ONE DIRECTION): 5000

FROM LIVE LOAD ANALYSIS (UNDISTRIBUTED MAXIiMUM):
Mw = 1780.5 Kip-ft
ViL = 106.2 kips

STRENGTH Il LIMIT STATE : THE MANUAL FOR BRIDGE EVALUATION, 6A.5.4.2.1
LOAD | LOAD FACTOR, Y LRFD Design, Table 3.4.1-1, 3.4.1-2

boc | . 125 THE MANUAL FOR BRIDGE EVALUATION, TABLE 6A.4.5.4.2a-1
DW - 1.50

ww | - 1.50

THE MANUAL FOR BRID

gmi = 0.553 * 1 0.461 MANUAL FOR GE EVALUATION, 6A.4.5.4.2b
gvi = 0598 * LI 0.499

M = 0% THE MANUAL FOR BRIDGE EVALUATION, 6A.4.55

MAXIMUM LIVE LOAD EFFECT :

Muws = 1781 * 0.461 * 1.00 = 8205 kip-ft
Vus = 1062 * 0.499 * 1.00 = 53 kip-ft
FLEXURE :
rp = 1.0] * (1.0} +(1.0) *(4151) - [1.25 * (868.1 + 285.3)+ 1.50 * 101.3 ]
1.50 * 820.5
RF = 2.08
SHEAR EVALUATION (USING MCFT): THE MANUAL FOR BRIDGE EVALUATION, 6A.5.8
e =l1:0)* (1.0} =(00) *[ 130) - (126~ 547 + 150+ 4.8 ]

1.50* 583
RF = 0.52
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BRIDGE NO.00596
ROUTE 68 OVER NAUGATTUCK RIVER, ROUTES 8, 710 AND METRO NORTH TRACKS
NAUGATUCK, CT

APPENDIX "A"
LRFD PRESTRESSED BEAM DESIGN




Project = "Br596E4"
DesignedBy = "BA"

Beam Program Date = "3/15/11"
“
Legend .

TanHighlight = DataEntry YellowHighlight = CheckValues ~ GreyHighlight = UserComments + Graphs

LRFD English Prestressed

BlackText = ProgramEquations Maroon Text = Code Reference Blue Text = Commentary

Bridge Layout and Dimensions

-~ L beam -
m___ L
BearingDistance, | Span PadWidth—+! | ke
(i‘ Bearing L
Beam Elevation

filename = "C:\FDOT Structures\Programs\LRFDPBeamV3.21\Beam Data Files\Br596E4S5P204.dat"

Comment = "56 inch Beam"

DataMessage = "This is a Single Web Beam Design, AASHTO distribution factor criteria not met"

Lpeam = 99.33:-ft Span = 97.5-ft BearingDistance = 11-in PadWidth = 12-in
., ; These are tyvpically the FDOT designations found in our standards. The user can also
BeamTypeTog = "Custom create a coordinate file for a custom shape. In all cases the top of the beam is at the y=0
ordinate.
. Overhang ot BeamSpacing

I~ g
l i % | :::dp 1

Partial Section

3/16/2011 (CJM) LRFDpsbeam.xmed v3.21(Br596) 1



Overhang = 2.5-ft
Skew = 0-deg
de=15ft

BeamPosition = "interior"

SectionType = "transformed"

be=5.96ft

tetay= if(tstab < 0-in,0.00001-in, tg)

Material Properties

BeamSpacing = 5.96-ft
tintegralws = 0.5-in

D

tsiap = 2+in hpyiigup = 0-in

NumberOfBeams = 11 tslab deita = 0-1in

For calculating distribution factors

must be either interior or exterior

Can be either gross or transformed. Gross uses the section properties of the concrete only
ignoring the steel and does not include elastic gains. Transformed includes the effect of the
transformed steel areas on the section properties.

effective slab width LRFD 4.6.2.6

Provide a minimum slab thickness to prevent divide by zero errors

SectTog := if (SectionType = "transformed” ,1,0) SectTog =1
Concrete
. ki
Corrosion Classification ~ Environment = "moderately” density of slab Yslab = 0.15-—2
concrete ﬁ3
strength of slab £, 1ab = 4-ksi ki
concrete density of beam Ybeam = 0.15—2
. concrete ﬁ3
strength of beam £ beam = 5-ksi
concrete weight of future Weighte e ws = 0,05.EIB
release beam strength £ beam = 4-ksi wearing surface ﬁ2
type of course aggregate, . . g
. _n " lat h dl -
"Florida" or "Standard" AggregateType = "Standard relative humidity H=70
f,
ng:= cbeam used in distribution ng=1.12
£ stab calculation

AggFactor := if[AggregateType = "Florida" ,(0.9-1820), 1820}

E. := AggFactor-, , fei beam-ksi
E;:= AggFactor-, / fe beam-ksi

Prestressing Tendons

3/16/2011 (CJM)

AggFactor = 1820

initial beam concrete modulus of elasticity (LRFD 5.4.2.4) E = 3640-ksi

beam concrete modulus of elasticity (LRFD 5.4.2.4) E; = 4070-ksi

LRFDpsbeam.xmcd v3.21(Br596)



tendon ultimate fpu = 200-ksi tendon modulus Ep = 25000-ksi
tensile strength of elasticity
E
L. _ ratio of tendon modulus n_. = -4
M . =15 to initial beam concrete P E
between jacking T*‘
and transfer nogius E
ratio of tendon modulus  n._ = —>
to beam concrete modulus E.
Mild Steel
mild steel yield strength f; = 40-ksi mild steel modulus E, = 29000-ksi
of elasticity
ratio of rebar modulus ] Eq
to initial beam concrete Mmi -= E. O = 7.97 .
modulus “ area per unit width of Aglab rebar = 032
E longitudinal slab reinf.
ratio of rebar modulus Np, = — ny, =7.13
to beam concrete modulus E.

area of mild reinf lumped at A jong = 0- in2
d distance from top of slab dgiab rebar = 4-in centroid of bar locations
to centroid of slab reinf,

d distance from top of dion g = 0-in Size of bar used create BarSize = 4
beam to centroid of mild used to calculate development
flexural tension reinf. length

Permit Loads P204 Permit Loading

This is the number of wheel loads that comprise the truck, max for DLL is 11 PermitAxles = 8
Indexes used to identify values in the P and d q:= 0.. (PermitAxles — 1) 4hi= 0.. PermitAxles
vectors

PermitAxleLoad’ = (15 27 27 27 27 27 27 27)-kip

PermitAxleSpacing! = (0 11 4 4 24 4 4 4 —1)-f

Distribution Factors

DataMessage = "This is a Single Web Beam Design, AASHTO distribution factor criteria not met"

calculated values

tmp_gom = 0.78 tmp_gepear = 0.67

user values

user_guom = 0 user_gepear:= 0

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596)
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ay

value check

Zmom = if(user_gmom # Oauser_gmom’tmp_.gmom) Zmom = 0.78
Bshear -~ if(user_gshear # 0,user_gshear, tmp_gshear) Zshear = 0.67
Dk

Section Properties

Beam Section

0
-1
-2
(BeamType( l))m
ft
-3
-5
0 1 2 3
(BeamType@)mx
ft
Total Slab, Effective Slab, and Beam
- ; L. |
] -y
| ]
- a» oy ~ . P - e ]
-1 i °
' ]
0 ]
— 2 . |
8 -
i ]
/
/7 \
t \
-4
' .

3/116/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596)



3R

0 2 4 6
feet
e slab
= = o cffective slab
& e» heam

Non-Composite Dead Loads

Wslap -= if| BeamPosition = "interior" ,| BeamSpacing:{ ty,p, ... v [*Yslab» (Overhangplus [ tsiab - v [*Vstab
+ tintegral. ws + BeamSpacing-0.5 + tintegral ws
+ (Dpyitdup Widthpyigyp) + (Pbuitdup’ Widthp,iiup)
kip
wslab = 0.186?
.2 ki
Wheam = Beamo- in"Ypeam Wheam = 0.967.~2

SDG25& 4213  wg = 0.049- SR
ft

Welta max = if| BeamPosition = "interior",[BeamSpacing-(tslab_deha ]"Yslab, Overhangjys ... -(tslab_delm) “Ystab
+ BeamSpacing

kip
Wdeltamax = 0 Py
Add_Wpopeomp = 0.0-— additional non composite dead load (positive or negative)
- ft
. kip
Whoncomposite = Wslab + Wheam + Wrorms + Add_Wnoncomp Whoncomposite = 1.202-?
. kip
Wbponcomposite = Wslab + Weorms + Add_Wnoncomp Whnoncomposite = 0.235-?

Composite Dead Loads

kip
Wruture ws = 0.298-—

y
Wharrier = 0.076-f

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596)



G

Add_Weoryp = 0,0-% additional composite dead load (positive or negative)

i kip

/) Weomposite = Wuture.ws + Woarrier + Add_Weomp Weomposite = 0.374- —ﬂ—
kip
Weomp.str = Wharrier + Add_wcomp Weomp.str = 0.076-?
k=
Dead Load Moments and Shear - Release / Non-Composite / Composite
& Distributed Live Load Moments and Shear
Release Dead Load Moments and Shear
150
100
Mretease / \
=
kip-ft / \
Vielease
n
kip SOOOGSOGOGOIGIOISIOOODTES Seccecesesanssana S ML A & B & J LA R N K M ¥ X ¥J
oo 0 20 40 60 80 TTTTT 00
= - 50
Location,,
ft
max{Myejease) = 1192.2-kip-ft max(Vyetease) = 48-kip
bl

3/16/2011 (CJM) LRFDpsbeam.xmcd v3.21(Br596)



Noncomp. Dead Load Moments and Shear

1500
/‘ \\
1000}
Mdl.mm.ccvmpn ~ \
kip-ft \
le.non.compn
kip 0000000000000 0000000s0020s0ndannn
ceoo 0 :!0 40 60 LA XX XX ¥y LA AL I PP,
- 50

max(Mdl.non.comp) = 1427.8-kip-ft

Location,

ft

max(vdl‘non.comp) = 58.6-kip

Composite Dead Load Moments and Shear

IPO

50

40

/

Mdl.compn 30

kip-ft

g

™

20

yd

AN

le.compn
— 10
kip

AN

20

40

o.oooooooo.oo..ol

00

- 10

3/16/2011 (CIM)

max(Mg) comp) = 444.7-kip-ft

LRFDpsbeam.xmed v3.21(Br596)

Location,,

ft

max( V) comp) = 18.2-kip



Distributed Live Load Moments and Shear

300 o -
Mdist.live.pos :
kip-ft

Myist live. neg 2000
kip-ft

Vistl ivc.pos"
kip

1000
Vdist,livc.ncgn

kip

MShfdist.iive,pos“

L3
hﬁ-------------ﬁ-

Kip-ft
- 20
MShrdist.livc,ncg“
Kip-ft
- 100
Locationy
fi
max(Mist ive pos) = 2111.8-kip-ft min(Mgist live neg) = ~30.4-kip-ft Reaction; | = 79.64-kip
max( Vit live.pos) = 78-6-Kip max(Mshrgigq jive pos) = 1799.8-kip- ft Reactionpy; = 78.3-kip
Stranddata := |a <— READPRN("tendsect.dat")
Design Prestress Strand Layout w < READPRN("strand.dat")
Double click on the Strand Geometry icon to 7 X <~ READPRN("area.dat" )
specify type, location, size, and debonding of é‘i y < READPRN("shield.dat")
strands. Then click on_ Stranddata and press F9 to ndi 1
read in the data. Strand Geometry z <~ READPRN("distance.dat")
(w xy z a)
StrandTemplate := Standard adjusts '‘Strand Pattern
m Generator' input mode
Dk
CheckPatternD = Ok check 0 - no debonded tendon in outside row

CheckPatternl = "OK" check 1 - less than 25% debonded tendons total

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596)



CheckPattem2 ="0OK"

CheckPattem3 ="QK"

CheckPattern Y = "OK"

check 2 - less than 40% debonded tendons in any row

check 3 - less than 40% of debonded tendons terminated

at same section

check 4 - more than half beam depth debond length

= Tendon Layout
—26.73 =W
-30.991
—35.253
-39.514— \\
- S+t +++ O\
on +++++++++
| +++++++++
| +++++++++
@ - 52.29
- 56.560 8, P ” o
o O Debohded
@@ @ Full Length
+ Draped
e Beam Surface
O}

3/16/2011 (CIM)
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Location of Depressed Strands

)

)

§

20 40 60 80 - 100

(=]

Bonded Length of Debonded Strands

0.041

0.03

0.02

0.01

U0 20 40 60 80 100
D=
Section and Tendon Properties Summary
Apeam = 928~in2 Concrete area of beam Tpeam = 374504.5'096~in4 Gross Moment of Inertia of Beam
Yeomp = ~22.49- iﬁ Dist. from top of beam to Lomp = 454865.084-in4 %’M
CG of composite section ~0Imposiie vection

Adeck = 127.94-in2 Concrete area of deck slab Aps = 7.8-in2 total area of strands
dy, ps = 0.6-in diameter of Prestressing strand min(PrestressType) = 1 0-low lax [ - stress relieved
fpy = 170-ksi tendon yield strength fpj = 140-ksi prestress jacking stress

T
Lshieding =(0 0 0 0)-fi

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596) 10



Apsrowt =(2 2 2 2)in°

0 1 2 3 4 5 6 7 8
0 -345| -3491| -3535| -35.78| -36.22| -36.65| -37.09] -3752| -37.96
dpsrow =| 1 -335| -33.89| -34.29 -34.7| -35.11| -35.52| -3593| -36.34| -36.75| -in
2 -325| -32.86| -33.24| -3363| -34.01 -344| -34.78| -35.16| -35.55
3 -31.5| -31.84| -3219| -3255| -3291| -33.27| -3362| -33.98
TotalNumberOfTendons = 36 StrandSize = "0.6 in stress relieved”
NumberOfDebondedTendons = 0 StrandArea = 0.22-in2
NumberOfDrapedTendons = 36 JackingForceper strang = 30.38-kip
Prestress Losses Summary
f; = 140-ksi Afips = 0-ksi Note: Elastic shortening losses are zero in concrete stress
calculations when using transformed section properties
fi = 140-ksi Afy; = 0-ksi per LRFD 5.9.5.2.3
fpe = 106-ksi Aprm = —34-ksi
AL f; Af, f
percentages  —P - 0.9 2 100-% T  _24.13.% 2 _7587.%
Pi foi pi fpj
Check_fj,; = "OK" 0.8-f,, = 136-ksi Check_fpe ="OK"

Service Limit State

bl

3/16/2011 (CJM)

LRFDpsbeam.xmcd v3.21(Br596) 11



M
pos.Serln

M
po:f:.Sel‘3n 100

kip-ft

EIielease and Final Stresses

kip-ft

400

300

Service I and Service III Moments

e

2000

....00........

TN

— 100

100

Location,

max(Mpqs sert) = 3983.5-kip-ft

ft

max(Mpos ser3) = 3561.1-kip-f

Release Stresses (Top, Bot., Allow.)

ftop.beam.rcl
— ksi
ceee 20 40 60 0 oo
v K
fbot.beam.reln M ....00000.‘01 ooo...o.-oo.o.o."'o.‘-..... :'
- ' AL L Y PR W X A ®%ecedevcccncccscce [}
ksi %
- e e =
£ . { ]
all.tensxon.reln “
kﬁ \-"--"--cn--
f —_9
all.comp.reln

ksi

sk P
- o
-
-
-

3/16/2011 (CJM)

Location,,

ft

LRFDpsbeam.xmcd v3.21(Br596)
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Final Stresses (Top, Bot., Allowable)

ftop.beam.stage&cln

ksi

ftop_slab.stage8.c2n
ksi

-* earo ane -,

o e

. h )

fmrmcmcmimimdmemememNyeme e memi mememen

-
-
s.

\.

\

\

ftop.bw.m.stages.<:2n

ksi

fbot.beam.stage&c2n

ksi

ftop.beam.stage8.c3n

P~
Pat. X P

40 60

--__—""

ksi R

fall.comp.caseln
ksi

fall.comp.casc.ﬁn

ksi

§~----"‘

.
®%ecesescencs®

™

fall.comp.case3n

ksi o> e ar - - - o> o> -

fall.tensionn

.
[ 3
LIS

.
L .1
p---------;.‘q,.c‘a".-q

D

min(CR_ftension.rel) =10

min(CR_fcomp.fe]) = 1'29
mln(CR ftenswn stages) 0.51
mm(CR fcomp stage8. cl) 212

mm(CR comp.stage8. c2) =132

3/16/2011 (CJM)

Location,,

ft

Che‘:k_ftension.rel = "OK"

Check_foomp et = "OK”

Check_fiension stages = "No Good!"

Check feomp stages.c1 = "OK"

CheCk_fcomp.stage&cZ ="OK"

(Release tension)

(Release compression)

(Service IlIl, PS + DL +LL*0.8)

(Service I, PS + DL )

(Service [, PS + DL +LL)

LRFDpsbeam.xmcd v3.21(Br596)
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min(CR_ﬁ:omp.stage&cS!) = L15 Check_foomp stages.c3 = "OK" (Service I, (PS + DL)*0.5 +L1)

D]
Summary of Values at Midspan

("Stage " "Top of Beam (ksi) " "Bott of Beam (ksi)" )
1 -0.5 -1.8
Stresses 2 -0.62 -1.11
4 -0.58 -1.15
6 —0.81 : -0.9
8 -2.27 0.83 )
"Condition " "Axial (kip)" "Moment (kip*ft)"
PrestressForce = "Release” -1093.7 -2070.5
"Final (about composite centroid)" -829.7 -1493
"Section " "Area (in"2) " ‘"Inertia(in4) " "distance to centroid from top of bm (in)"
"Net Beam " 920.19 370467.48 -25.54
Properties = | "Transformed Beam (initial)" 973.84 396901.79 -26.79
"Transformed Beam " 968.18 394247.97 —26.66
"Composite " 1107.07 485741.98 -23.22
"Type " "Value (kip*ft)"
"Release" 1192.2
ServiceMoments = | "Non-composite (includes bm wt.)" 1427.3
"Composite" 444.7
"Distributed Live Load" 2108.8

Stage 1 —-> At release with span length equal to length of the beam. Prestress losses are elastic shortening and overnight relax

Stage 2 ---> Same as release with the addition of the remaining prestress losses applied to the transformed beam

Stage 4 ---> Same as stage 2 with supports changed from the end of the beam to the bearing locations

Stage 6 ---> Stage 4 with the addition of non-composite dead load excluding beam weight which has been included since Stage 1

Stage 8 --—-> Stage 6 with the addition of composite dead load and live loads applied to the composite section

D}
Camber and Shrinkage and Dead Load Deflections

3/16/2011 (CJM) LRFDpsbeam.xmcd v3.21(Br596) 14
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LRFDpsbeam.xmcd v3.21(Br596)

{1~
\v/
Camber & Deflection
2
i B
® e b @ G 2 OB D WD @ @ ez o
= '........Q........
3
S
g
g
s
g 10 60
é b........‘.......
8 %%% I AA LI YN Y X J
>
= .
= oy
-T ) s
@ . . -
Location in feet
= camber @ release
eee*+ camber @ 30 days
@ = o camber @ 60 days
e = camber @ 90 days
== camber @ 120 days
===== camber @ 240 days
e non-composite dead load deflection
+e e+ composite dead load deflection
« = o live load deflection
( "Stage" "Change in L @ Top (in)" "Change in L @ Bot. (in)" "Slope at End (deg)" "midspan defl (in)"
"Release" —0.1843 —0.5532 0.0777 0.4102
"30 Days" -0.3943 -0.9284 0.1425 0.7784
"60 Days" -0.5038 -1.1109 0.1712 0.9413
"90 Days" —0.5724 -1.2328 0.1921 1.0601
SlopeData =
"120 Days" -0.6351 -1.3371 0.2084 1.1528
"240 Days" -0.7657 -1.5724 0.2496 1.3865
"non-comp DL" —0.0438 0.0487 —0.0474 ~-0.3005
"comp DL" —-0.0492 0.0701 -0.0611 -0.3877
"LL" -0.1729 0.2464 -0.2146 ~1.3525

15



Strength Limit State

Nominal and Ultimate Moment Strength

Fmmom’ (Mgnn) - o -t-e
kip AT T T v
600 o® I .4
1.2 M, o’
mn ° .
kip-ft X ,‘ o ¢
7 .

M ® .

pos.Strl .

mR o 4000 7

kip-ft ® . /
[ XXX XY ) ’ ..
Mpos.Su'Zmn é/
kipﬁ o.
- o > e 200
Mreqdp,,
kip-ft
®

Location,,,

ft
¢mom'(Mnmn)
CRStr.momn =10 CRStr.mommn = W {LRFD 5. 7.3.3.22

min(CRgyr mom) = 0.9
max(Mreqd) = 6936.0-kip-ft

CheckMomentCapacity := if (min(CRSmmom) >1,"OK","No Good!") CheckMomentCapacity = "No Good!"
Rk

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596) 16



Strength Shear and Associated Moment

8000
Vustr 6000f— / s X
n

e 4000, : : f

MShru_Str \
|

kip-ft - 2000 \
0 sttt e i L -"'--‘-----lwn__u__------------------
0 20 40 60 80 100
Location,,
ft
max(Vu_Su) = 268.1-kip max(Mshru_Su) =6355.9-kip-ft
[}

Design Shear, Longitudinal, Interface and Anchorage Reinforcement

Stirrup sizes and spacings assigned in input file

Location spacing Number of Spaces area per stirrup
Al stirrup ( & [£20) (0.4
A2 stirrup 12 2 0.2
A3 stirrup 18 32 0.13 ;
S1 stirrup tmp_s =| 18 |\in e L T i tnp_Asirp = | 0.13 |-in
S2 stirrup 18 ! 0.13
1 0.13

S3 stirrup 18

b 18 \0) \0.13 )
S4 stirru \ 1o/
Locally assigned stirrup sizes and spacings The interface factor accounts for

Situations where not all of the shear

To change the values from the input file enter the new values into the vectors below. reinforcing is embedded in the
Input only those that you wish to change. Values less than 0 are ienored. poured in place slab.

3/16/2011 (CIM) LRFDpsbeam.xmcd v3.21(Br596)



Al stirrup
A2 stirrup
A3 stirrup
S1 stirrup
S2 stirrup
83 stirrup
S4 stirrup

Dok

user s o S
— nspacings

—1.in
—1-in
—1.in
—1.in
-1.in
~1.in

-1.in

user_ NumberSpaces

Stirrup sizes and spacings used in analysis

The number of spaces for the S4 stirrup is calculated by the program to complete the half beam length.

nspacings

user_Astim,p

4.in”
-1.in?
-1 -in2
-1 -ir12
1.in”
1.in?
1.in?

nspacings :

Al stirrup
A2 stivrup
A3 stirrup
S1 stirrup
S2 stirrup
S3 stirrup
S4 stirrup

3/16/2011 (CJM)

6 )
12
18
18 |-in
18
18

\ 18 )

NumberSpaces =

(2
2
32
1

1

1

(o)

Astirrup =

LRFDpsbeam.xmcd v3.21(Br596)

( 0.4
0.2
0.13

0.13
0.13

\0.13 )

0.13 |-i 2

interface factor

)

—
(i8k)

nspacings

0.25

0.5

b | b | o | o |

EndCover = 3-in

18



Shear Steel Required vs. Provided

Av.prov.shrhs

in

ft

StirLocArea;

1 2 0.2 S

I

i
H
'
'
i
i
H
i

-‘p-o-.-.-o-.-.-o-.-.-0-0-.---.-0-.-.-.-.-0-0-.-..

L L it

0,
0 60
Locationyg Location
hs hs , StirLocAreag
ft
CheckStirArea := if| (min(CRSﬁ,Am) > 1,"OK" ,"No Good, increase stirrups!")
Shear Capacity - Required vs. Provided
30 Locatiionish‘._ar
v
u.Strhs
kip
G E
Dshr V :
s 200 :
kip
LR 2 X J E
s Vs.prov.shrhs eo® ¢ .
-— o : LN
kip : ®e
..... ; ®
bshr V, S ~.
7 s 100 Pt
: H Cang, [ 4
g....l:l.ri : “ ®e ®ale
¢shr‘vph ....O....l........
kip .\s,‘ ®ee¢ecoeccee
Ov L
0 10 20 30 40 50
Locationy,g
ft

bl

3/16/2011 (CJM)
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CheckShearCapacity = "No Gooc

heckSti := if (substr(BeamTypeTog,0,3) = "FLT","N.A." ,CheckStirArea) CheckStirArea = "No Good, incr
SCheckMinStirArea := if (substr(BeamTypeTog,0,3) = "FLT","N.A." ,CheckMinStirArea) CheckMinStirArea = "No Good,
m: if (substr(BeamTypeTog,0,3) = "FLT","N.A." , CheckMaxStirSpacing) CheckMaxStirSpacing = "No Go-

D=

Longitudinal Steel Required vs. Provided

200

L
P IX TN ¥ Y¥' mo-o-.-olno-.-o-.-0-0---0-.-.-.-.

Vlong-reqdhs 150 ,°

7 P
kip 2 7

— 1000} P
Vlong.provhs i f
kip 50 [

0
0 10 20 30 40 50
Locationy,g
ft
. . Vlong.provhs )
CRLongSteelh = if] Vlong.reqdh <.01kip, 100, —— mm(CRLongStee]) =0.88
s o long.reqdhs

CheckLongSteel := if (min({CRy gngsteer) > 1,"OK" ,"No Good, add steel!" )

CheckLongSteel = "No Good, add steel!”

D=
Interface Steel Required vs Provided
Avf.reqdhs
2 021t
e P
ft .°‘
LA R 2 2 ! .
Av.prov.interfaceh ] ‘o
S Y ‘
_— 2 P
ﬁ 0.1.: ‘.-.-.-.-.-.-.-.-.-.-D.-.-.-.-O-‘- LA AR 4 X X JTX TN TW¥ Y¥ FTU PRSPy
ft o
o'
0 10 20 30 40 50
Locationy,g
fi

3/16/2011 (CJM) LRFDpsbeam.xmcd v3.21(Br596) 20



=

Typically shear steel is extended up into the deck slab.

These calculations are based on shear steel functioning as interface reinforcing.

The interface factor can_be used to adjust this assumption.

.2
max(Avf.min) = 0'%

CheckInterfaceSpacing = "OK"

max(Avf.des

214

=0- In If max(Avf.min) or max(Avf.des) is greater than 0 in2/ft,
ft interface steel is required.

TotallnterfaceSteelProvided

mmm: if (substr(BeamTypeTog,0,3) = "FLT" ,"N.A." , CheckInterfaceSteel)

f
(TotalInterfaceSteelRequired + 0.001~in2

>1 s "OK" s "No

Anchorage Reinforcement and Maximum Prestressing Force

StandardSplittingReinforcing :=

j yes

k=

CheckSplittingSteel = "N.A."

_Summaﬂ of Design Checks

checko = AcceptAASHTO
check3 := Check_fi;

check6 := Check_fomp rel

check9 = Check_feomp stages.c2
_check12 := CheckMaxCapacity
check1 5= CheckMinStirArea
check18 := CheckinterfaceSpacing
check21 := CheckPattern

0

chet:k2 4= CheckPattem3

check27 := CheckInterfaceSteel

3/16/2011 (CJM)

Good")

CheckInterfaceSteel = "OK"

Was FDOT Design Standard splitting reinforcing used?

=

CheckMaxPrestress

j=10.29

check1 = AcceptSDG

check 4 = Check_fie

check7 := Check_fiension stages
checkI 0= Check_fomp stages.c3
check13 = CheckStirArea
check1 6= CheckMaxStirSpacing
check1 9= CheckSplittingSteel

check22 = CheckPattem1

check2 5= CheckPattern 4

check28 := CheckStrandFit

LRFDpsbeam.xmcd v3.21(Br596)

ingForce = "OK"

check2 := AcceptOntario

check5 = Check_fiension rel

check8 = Check_foomp stages c1

check11 := CheckMomentCapacity
check1 4= CheckShearCapacity
check17 := CheckLongSteel

check20 := CheckMaxPrestressingForce
check23 = CheckPattem2

check2 6= CheckMaxReinforcement

check29 = Check_SDGl'zlmsp,ay2

21



@

checkT =

0

2

0

"No Good"

"N.A"

"N.A"

IIOK"

To’(Checkj = if[(checkj = "OK“) + (checkj = "N.A."),O, l]

TotalCheck := if (max(TotCheck) = 0,"OK" , "No Good, one or more checks failed" )

LRFR Load Rating Analysis

Structures Manual (SM) Vol-8:
FDOT Modifications to LRFR

D=
( "Limit State"
"Strength I(Inv)"
"Strength I(Op)"
LRFRjoadrating = | "Service IlI(Inv)"
"Service HI(Op)"
p2o4 "Strength II"
"Service I1I"
Longitudinal Steel Check:
CRLongSteel.HL% =1.02
O

3/16/2011 (CIM)

Moment (Strength) or Stress (Service)  Shear (Strength)

"DE"
0.78
0.78
0.78
0.78
0.78
0.78

"Rating"
1.04
1.35
0.70
0.78
0.85
0.57

CRyongSteel. Permit = 0-88

LRFDpsbeam.xmcd v3.21(Br596)

"Tons"
"N/A"
"N/A"
"N/A"
"N/A"

51.10

34.07

Design Check Note

[TotalCheck = "No Good, one or more checks failed” |

"Dim(ft)"
4875
4875
4777
47.77
44.35
45.82

(SM Vol-8 G.6)

(Load Rating Summary Details for
Prestressed Concrete Bridges - Flat

Slab and Deck/Girder - Sheet 4)

"DE"
0.67
0.67

"N/A"

"N/A"
0.67

"N/A"

"Rating”
0.29
0.38

"N/A"
"N/A"
0.07
"N/A"

"Tons" "Dim(ft)" )

"N/A"
"N/A"
"N/A"
"N/A"
4.48
"N/A"

21.45
21.45
"N/A"
"N/A"
20.47
"N/A"

HL-93
HL-93
HL-93
HL-93
*Permit

*Permit

*note: default permit load is
FL-120 per input worksheet

CheckLongSteel}gagraring = "no good, add steel"

22



Close, Jensen & Miller, P.C. Br. 596 E4, Span 5, P204 LRFR
LRFD English Prestressed Project = "Brs96E4"
Beam Program DesignedBy = "BA"

Data Ingut Date = "3/15/11"

DataFile = vec2str(READPRN("PbeamFileName.dat"))
DataFile = "C:\FDOT Structures\Programs\LRFDPBeamV3.21\Beam Data Files\Br596E4S5P204.dat"

Comment = "56 inch Beam"

newComment := "56 inch Beam"

Only change the new values. If current data values are OK, leave the double X (XX) in the newDatafield.

Enter or Change Project Data

newProject := "Br596E4" newDesignedBy := "BA" newDate := "3/15/11"

Plan, Elevation, and Cross Section Data

L Lbeam N
Note: All dimensions shown in
Beam Elevation measured along
: ’ : . : centerline of beam (requiring
Beanngmslnncej\ ] Span PadWidth -»l | let adjustment for a skew)
arlle *|

Beam Elevation

Overhang BeamSpacing

|-|»—~—b

\[‘-!eb
| [ i L_f“tslah Note: The top of the

: precast beam is the

s i dup location of the origin for
the coordinate system.

Partial Section

3/15/2011 edit.xmcd v3.21 1



Close, Jensen & Miller, P.C. Br. 596

Echo of Input
Lpeam = 99.33-ft
BearingDistance = 11-in

PadWidth = 12-in
BeamSpacing = 5.96-ft
Overhang = 2.5-ft

ts1ap = 8-in

hyyiiqup = 0-in

do= 1.5-ft

see Beam Elevation

see Beam Elevation

width of the bearing pad - used in the shear
calculations - see Beam Elevation

see Partial Section

see Partial Section

see Partial Section, not including integral WS

average buildup, see Partial Section

see Partial Section (3 ft max). (LRFD 4.6.2.2.1)

BeamPosition = "interior" This should be either "interior" or "exterior"

BeamType = "Custom"

tintegral. ws = 2.5-in

These are typically the FDOT designations
FIB36, FIB45... FIB84, FIB96

you may also enter "Custom"” and enter the required

shape information following Loads. This is for single web
sections that are not one of the Florida Standard shapes.

wearing surface thickness cast with the deck  (SDG 4.2.2)

Weightg e ws = (),25.@ Juture wearing surface  (SDG Table 2.1)
’ 2

ft

g
Weightyarier = o.42-f

NumberOfBarriers = 2

weight of single traffic railing barrier  (SDG 2.8,
(distributed evenly to all beams) Table 2.2-1)

number of traffic railing barriers in cross section
(multiplies single barrier weight)

NumberOfBeams = 11 number of beams in the span cross section (LRFD 4.6.2.2.1 )

SectionType = "transformed" transformed = “transformed" gross = "gross"

Skew = 0-deg

3/15/2011

(w/o elastic gains)

see Plan View

edit.xmcd v3.21

//—7
(244)
E4, Span 5, P204 LRFR

Input New Values
newLieam := 99.33-ft
newBearingDistance := 11-in

newPadWidth := 12-in
newBeamSpacing := 5.96-ft
newOverhang := 2.5-ft
newtg,p, := XX-in z

newhyjjqup := XX-in

newd, := 1.5-f
newBeamPosition := S

l XX v l
newBeamType =

] Custom v i

NEWtineoral ws := 2.5-in 5

newWeightg e ws = .25-ﬂ <05
2
ft
newWeighty, rier := %

newNumberOfBarriers := XX

newNumberOfBeams ;= 11

newSectionType ;= __

newSkew := XX-deg



Close, Jensen & Miller, P.C.

Br. 586

skew angle

/

Plan View

~

f
H
%,

E4, Span‘

Shear Stirrup Size and Spacing (values are for one half of the beam)

<

Al
A2 A3 S1 stirrup S$2 stirrup 83 stirrup 84 stirrup
ot L el -— -
EndC ?ver
LA
Stirrup Layout

EndCover = 3-in see Stirrup Layout newEndCover := 3-in
StirrupSpacing, | = 6-in see Stirrup Layout

NumberOfStirrupSpaces | = 2

StirrupAreay | = 0.4-in>

StirrupSpacing,, = 12-in
NumberOfStirrupSpaces 5 = 2

StirrupAreay, = 0.2-in2

StirrupSpacing,; = 18-in
NumberOfStirrupSpaces a3 = 25

StirrupAreay; = 0.13-in2

3/15/2011

see Stirrup Layout

see Stirrup Layout

see Stirrup Layout
see Stirrup Layout

see Stirrup Layout

see Stirrup Layout
see Stirrup Layout

see Stirrup Layout

edit.xmcd v3.21

newStirrupSpacing,; := 6-in
newNumberOfStirrupSpaces, |

newStirrupArea,; == .4- in2

newStirrupSpacing,, := 12-in
newNumberOfStirrupSpaces,»
newStirrupArea,, ;= .2-in2

newStirrupSpacing, 3 ;= 18-in
newNumberOfStirrupSpaces, 3

newStirrupArea, 3 ;= .13-in2

5, P204 LRFR

=2

= XX

=25
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Close, Jensen & Miller, P.C. Br. 586 E4, Span 5, P204 LRFR
StirrupSpacingg; = 18-in see Stirrup Layout newStirrupSpacingg; := 18-in
NumberOfStirrupSpacesg; = 1 see Stirrup Layout newNumberOfStirrupSpacesg; = XX
StirrupAreag; = 0.13-in’ see Stirrup Layout ' newStirrupAreag; := 13-in”
StirrupSpacingg, = 18:in see Stirrup Layout newStirrupSpacingg, := 18-in
NumberOfStirrupSpacesg, = 1 see Stirrup Layout newNumberOfStirrupSpacesg, := XX
StirrupAreag; = 0.13-in2 see Stirrup Layout newStirrupAreag, := .13-in2
StirrupSpacinggz = 18-in see Stirrup Layout newStirrupSpacinggs := 18-in
NumberOfStirrupSpacesgs = 1 see Stirrup Layout newNumberOfStirrupSpacesgs := XX
StirrupAreag; = 0.13-in” see Stirrup Layout newsStirrupAreag; := 13-in
StirrupSpacinggy = 18-in see Stirrup Layout newStirrupSpacinggy := 18-in
StirrupAreag, = 0.13-in” see Stirrup Layout newsStirrupAreag, := 13-in

(The number of S4 stirrups will be calculated internally to extend the stirrups the full length of the beam)

Permit Truck Axle Loads and Spacings Default value for the Permit loading is the FL-120 truck
PermitAxles = 8§ This is the number of wheel loads that comprise the newPermitAxles := 8

permit truck(max=11/min=2 for dll). A value must be
entered for newPermitAxles for changes to
newPermitAxleLoad or newPermitAxleSpacing fo

Warning: Removing default FL-120 axles
will change Permit load rating results

register
) . Ibf Uniform live load to be considered in . . . Ibf
Permit_uniform LL =0-— conjunction with the Permit Vehicle (per newPermit_uniform _LL := )O(?
lane)

3/156/2011 edit.xmed v3.21 4
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(15)
27
27
27
PermitAxleLoad = -kip
27
27
27

27)

The PermitAxleSpacing vector
contains the spacings between
the concentrated loads. The
first and last values are place
holders and should always be

rorn

(0
11
4
4
PermitAxleSpacing = | 24 |-ft
4
4
4

\—1/

Br. 596

E4, Span 5, P204 LRFR

Indexes used to identify values in the P and d

Material Properties - Concrete

AggregateType = "Standard"

£ slab = 4-ksi
£, beam = S-ksi
£ei beam = 4-ksi

kip
Yslab = 0-15-—3
ft
kip
'Ybeam = 015_3
fi

Environment = "moderately”

3/15/2011

vectors
AewPermitAxles := if(newPermitAxles = XX, 1, newPermitAxles)
q = 0.. (newPermitAxles — 1) At:= 0..newPermitAxles
newPermitAxleLoadq : newPermitAxh:Spacingqt =
15-kip 0-ft
27-kip 11-ft
27-kip 4.-ft
27-kip 4.ft
27-kip 24-f
27-kip 4-ft
27-kip 4-ft
27-kip 4-ft
XX-kip XX-ft
0-ft
This should be either "Florida" or "Standard" newAggregateType =

depending on the type of course aggregate used.

strength of slab
concrete

strength of beam
concrete

release beam strength (SDG 4.3.1.D)

density of slab concrete, used for load
calculations

density of beam concrete, used for load
calculations

This should be either "slightly",
"moderately” or "extremely"

edit.xmcd v3.21

l Standard _:'

newf, . := 4-ksi
newf; peam 1= 5-ksi

newfci_beam = 4-ksi

ki
NEWYgjap := XX—??
ft
K
NEWYpeam -= XX—l?;p-

ft

newEnvironment :=
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Br. 596

Material Properties - Prestressing Tendons

fou = 200-ksi

E,, = 25000-ksi

tendon ultimate tensile strength, used for stress

cales

tendon modulus of elasticity

Material Properties - Mild Steel

£, = 40-ksi
E = 29000-ksi

H=70

tj =1.5
in
Asiap rebar = 0-3'?

dglab.rebar = 4-in

.2
As.long =0-in
dlong =0-in
BarSize = 4
Loads

mild steel yield strength

mild steel modulus of elasticity

% relative humidity (LRFD 5.9.5.4.2)
time in days between (LRFD 5.9.5.4.4b
Jjacking and transfer 9.5.4.4b)

area of longitudinal slab reinf per unit
width of slab, both layers combined

distance from top of slab to centroid of
longitudinal steel

area of longitudinal mild reinforcing in the
flexural tension zone of the beam

absolute distance from top of the beam to the centroid
of the longitudinal steel in the flexural tension zone

Size of bars used to create A jong
needed to calculate development length

- Y
£y

h
P i

.S
i )‘/
e’

E4, Span 5, P204 LRFR

newfy,, := 200-ksi

nepr := 25000-ksi

newfy := 40-ksi
newkE; := XX-ksi
newH ;= 70
newt; = XX

in2
NeWAgjap rebar = -3'?

newdsjah rebar := XX-in

.2
NeWA; jong := XX-in

newd;ng := XX-in

newBarSize =

K =

Composite and non-composite dead loads are calculated based on the provided data and FDOT standards. In the main
program are locations where changes to the non-composite or composite dead loads can be made. These locations are noted
as Add_Wpopconyp and Add_w o, for non-composite and composite loads respectively. Loads can be added by setting these

values equal to positive values and subtracted by setting them equal to a negative value. The program will calculate and
apply the HL-93 live load automatically. Additional permit loads must be listed in the permit truck section above.

3/15/2011

edit.xmcd v3.21
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Custom Coordinates

Br. 596
%’0 = 42.0-in
W1,0:= 19.0-in
[ .
Wo,o T, W2,0 = 7.0-in
Woa ! W 7
\ Wi / T * 3,0 /™
Wi "t W, 24
Wao 4,0
W5,0:= 0-in
T | | w o
6,0~ VN
W, . := 0-in
WZ,I ' 7,0
Wi o 1 Wy o= 0-in
T, i
Waa ] Wy o= 0-in
m,o T W10’0:= 0-in
n
- Wi

WO,l = 42.0-in
Wl,l = 7.0-in
W2,1 = 7.0:in
W3’1 = 24-in
W4’1 = 24-in
.WS,I = 0-in
W6’1 = 0-in
W,7’1 = 0-in
W&I = 0-in
W9’ 1= 0-in
WlO,l := 0-in

294)
Lo ,'A‘/,

3,

E4, Span 5, P204 LRFR

,;50 = 8.0-in

Tl := 3.0-in
T2 = 27.0-in
T3 = 8-in
T4 = 10-in
T5 = 0-in
T6 := 0-in
T7 = 0-in
’I‘8 = 0-in
T9 := Oin
T10 = 0-in

Enter the data only for the trapazoids needed to describe your section. The matrix values that follow the ones you
require should contain zeros. You can add on additional values if required to describe complex shapes. Values

should be entered sequentially from the top of the beam. A minimum of 2 sections must be entered
end of data input

Initialize Values

Project := if(newProject = "XX" ,Project, newProject)

DesignedBy :- if(newDesignedBy = "xx" , DesignedBy, newDesignedBy)

Date = if (newDate ="XX", Date,newDate)

Somment = if (newComment = "XX" , Comment,newComment)

Kevsasnei= 1f(N€WLieam = XX-ft, Leam, 1eWLicar)

BearineDistance = if (newBearingDistance = XX-in, BearingDistance , newBearingDistance)

LPadWidth,= if(newPadWidth = XX.in, PadWidth, newPadWidth)

3/156/2011

edit.xmcd v3.21
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BeamSpagcing ;= if (newBeamSpacing = XX ft, BeamSpacing, newBeamSpacing)

Br. 596

Qusthang,:= if (newOverhang = XX-ft, Overhang, newOverhang)

tolaos= if(nveslab = XX-in, tgap, neWtslab)

u’: ildvan= if(newhbu“dup = XX:in, hbui]dup,nCthuildup)

o= if(newd, = XX-ft, de, newd,)

mm%: if(newBeamPosition = 1, "interior" ,if(newBeamPosition = 3, XX, "exterior" ))

BsamPosition = if (newBeamPosition = XX, BeamPosition, newBeamPosition)

hewBeamTyps= |"II" if newBeamType =9

"FBT72 "
"FBT78"

"Custom"

"FIB36"
"FIB45"
"FIB54"
"FIB63"
"FIB72"
"FIB78"
"FIB84"
"FIB96"

"MI" if newBeamType = 10
"IV" if newBeamType =11
"V" if newBeamType = 12
"VI" if newBeamType =13
if newBeamType = 14
if newBeamType = 15
if newBeamType = 16
XX if newBeamType =17

if newBeamType = 1
if newBeamType =2
if newBeamType =3
if newBeamType =4
if newBeamType =5
if newBeamType = 6
if newBeamType =7
if newBeamType = 8

BeamIype -= if(newBeamType = XX, BeamType, newBeamType)

Jinteavalove, = if(ne""tintegral.ws = XX'inrtintegral.ws:neWtintegxal.ws)

Weights -= if (newWeightfumre.ws =XX

N sightoguiar = if (newWeightbame, =XX.

3/15/2011

kip
ft
kip

? » Weighty,rer, newWeighty, e

edit.xmcd v3.21
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: _2 » Weightge ws» newweightfuture.wsj
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!
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Ckmmm: if (newNumberOfBarriers = XX, NumberOfBarriers, newNumberOfBarriers) E4, Span 5, P204 LRFR

NumberOfBeams ;= if (newNumberOfBeams = XX, NumberOfBeams ,newNumberOfBeams)

MewSectionType = if (newSectionType =1, "transformed” , if (newSectionType = 3, XX, "gross"))
SectionType := if(newSectionType = XX, SectionType , newSectionType)

Skew. ;= if(newSkew = XX-deg, Skew, newSkew)

EndCovyer := if(newEndCover = XX-in, EndCover, newEndCover)

SHrupSpacingas= if(newStirrupSpacingA1 = XX-in,StirrupSpacingAl,newStirrupSpacingAl)

NumbsrQfStinupSnasssan = if’ (newNumberOfStirrupSpacesA] = XX, NumberOfStirrupSpaces Al,newNumberOfStirrupSpacesAl)
StinupAisaas = if\ newStirrupAreay; = XX‘inz,StirrupAreaAl,newStin'upAreaA])

StirupSpasingss.= if (newStirrupSpacingAz = XX-in,StirrupSpacingAz,newStirrupSpacingAz)

NumbsrQfStirrupSpacesaa, = if' (newNumberOfStirrupSpacesAz = XX, NumberOfStirrupSpaces Az,newNumberOfStinupSpacesAz)
StirupAsrsaaz = if (newStirrupAreaAz = XX-inz, StirrupAreaAz,newStirrupAreaAz)

StirupSpasingaa= if (newStirrupSpacingA3 = XX-in,StirrupSpacingM,newStirrupSpacingA3)

NumberOfStirupSpaces s = if (newNumberOfStirrupSpacesM = XX, NumberOfStirrupSpaces 5 3, newNumberOfStirrupSpacesA:,)
StirmupAieaaa, = if\ newStirrupArea,s = XX‘inz,StirrupAreaA3,newStirrupAreaA3)

StrupSpasings. = if(newStirrupSpacingm = XX-in, StirrupSpacingg, ,newStirrupSpacingSl)

NumberOfStinrupSpacessiy= if (newNumberOfStirrupSpacessl = XX, NumberOfStirrupSpacesg; ,newNumberOfStirrupSpacesSl)
StirupAigas, = if\ newStirrupAreag; = XX-inz,StirrupAreaSI ,newStirrupAreaSI)

StirupSpacingsa,= if (newStirrupSpacingsz = XX-in,StirrupSpacingsz,newStirrupSpacingSz)

NumberOfStirupSpacesso = if (newNumberOfStirrupSpacessz = XX,NumberOfStirrupSpacessz,newNumberOfStirrupSpacessz)
StirupAredss,= if (newStirrupAreasz = XX~in2,StirrupAreasz,newStirrupAreasz)

StirupSpacingss, = if(newStirrupSpacingS3 = XX-in, StirrupSpacingS3,newStirrupSpacingS3)

3/15/2011 edit.xmcd v3.21 9
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Cle NumbsrOfStirrunSpaceses = if (newNumberOfStlrrupSpacesS3 =XX NumberOfStlrrupSpacess3,newNumberOfStlrrupSpacess3)FR

StirupAreass, = if\ newStirrupAreags = XX-in2,StirrupAreas3,newStirrupAreaS3)
SUupSpacingss, = if(newStirrupSpacingS4 = XX-in,StirrupSpacings4,newStirrupSpacingS4)

StirrupAreas, ;= if\ newStirrupAreagy = XX-inz,StirrupAreaS4,newStirrupAreas4)

mmalzz if(newPermitAxles = 1,PermitAxles, newPermitAxles)

Ibf
Aermit uniform, LI = if (newPermit_uniform_LL = XX? , Permit_uniform_LL,newPermit_uniform_LL)
AermitAxleload = if (newPermitAxles = 1, PermitAxleLoad, newPermitAxleLoad)
LermitAxleSpacing = if(newPermitAxles = 1, PermitAxleSpacing, newPermitAxleSpacing)
AewAeeresateType = if(newAggregateType = 1,"Florida" ,if (newAggregateType = 3, XX, "Standard"))

AgeregateType = if (newAggregateType = XX, AggregateType, newAggregateType)
Sowtaioi= I (neWE; g = XX-ksi, £, g1ap, NEWF, g105)
Sovvoarn,~ if(newfc_beam = XX-ksi, t;_bem,newfc.bem)

Soidaroy= 1T(NEWE; beam = XX-ksi, £ beam» NEWF; beam)

y
o if("eW'Yslab = XX'_I;"
ft

> Vslab> new’Yslab]

kip
—3 > VYbeam> €W peam

oeamn= if{new’ybeam =XX-
ft

"moderately” if newEnvironment =2

"extremely" if newEnvironment =3

AewEnvironment = l"slightly" if newEnvironment = 1

XX if newEnvironment = 4

M&WJ: if (newEnvironment = XX, Environment, newEnvironment)

Sou= 1f(newfpu XX-ksi, f,, newfy,

3/15/2011 edit.xmced v3.21 10
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g . (et = X o, mews Br. 596 E4, Span 5, P204 LRFR
&= if(newf, = XX-ksi, f;, newf,)
L= if (newEs = XX-ksi,Es,newEs)
A= if(newH = XX, H,newH)
L= if(newtj = XX,tj,newtj)
in2
Aslobasbar,= if(neWAslab.rebar = XX? vAsIab.rebar:nCWAsIab.rebarJ
Satabustr= if (neWdsiap rebar = XX-in, dgja rebars "erslab.rebar)
Asiwa = if\ neWA; jong = XX-inz,As_long,newAs_long)
Mg, = if’ (newdkmg = XX-in,dlong,newdlong)
AcwBarsizs = if(newBarSize = 12,XX, newBarSize)

BaSize, = if(newBarSize = XX, BarSize, newBarSize)

Beam Properties

Span := Lyg,y, — 2-BearingDistance Span = 97.4967-f

3/16/2011 edit.xmcd v3.21 11



CBeamCoord(W, T) :=

3/15/2011

keo0 96
widest < max(W)

last <~ rows(W) — 1

for ze 2..last

if wz,OSO

end —z-1

break

for jeend.0

x « (widest - Wj 1)-0.5

>

Xl € (widest - Wj, 0)-0-5

yk+1(—0 ifG-1)<0
j—1
Vi1 €~ Z Tn otherwise
n=0
j
yk*——z T,
n=0
kek+2
for je 0..end

X (widest - Wj ,O)-O.S + wj,O

Xyl € (w1dest - wj’ 1)-0.5 + wj’l
Y <0 if G-1)<0

j-1
Y € - z Tn otherwise

n=0

J
yk+1‘_"z: T
n=0
k«k+2
<%

result « augment(x,y)

result

edit.xmecd v3.21
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C AdjustCoord(coor) := |last « rows(coor) - 1 E4, Span 5, P204 LRFR
bottom <« min(coor)

for ke 0..last

if coor, 0

'Sk
itop « k
break

for j € 1. last

continue if coorj 1 =0

continue if coorj 1 = bottom

continue if j =0

chkl « 1 if coor. . = coor.
j>1 j-1,1

chkl « 0 otherwise

chk2 « 1 if coorj’o # coorj_l’0

chk2 < 0 otherwise
if (chkl > 1)-(chk2 > 1)

coor. . < coor. , + 0.0000001 if j < itop

.1 Bl
coor(j_l),1 « coor(j__l)’1 + 0.0000001 otherwise
coor
@ . w T . .
FindCoord := BeamCoord| —,— CustomBeamInt := AdjustCoord(FindCoord)
in" in

ElimDupl(coord) := |} last « rows(coord) ~ 1
count « 1

*o

7 coord

<« coordo’ 0

0,1
for ke 1. last

<« coordk

X
count ,0

Yeount « coordk, 1

count ¢ count + 1 if (Ixcount - xcount—ll) *+ (lycount ~ Yeount-1 I) *0

for j€ 0..count—1

ans. <« X.
1,0 J

A5

«y.
yJ

Sustom,:= ElimDupl(CustomBeamInt)-in

3/15/2011 edit.xmcd v3.21 13
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17
17
13

42
29
25
25
35
35
\ 7

3/15/2011

-36 )

-in

-in

7.5 =305
7.5 -11.5

19
19 -7
145 -11.5
14.5 -30.5
22 -38
22 45
0 -45

(7 -72

17 -54
17 -12
13 -8

42 -5
29 -8
25 -12
25 -54
35 -64
35 =72

edit.xmcd v3.21

Br. 536

-in

(16
16
26.5
26.5
235

60
60
36.5
335
335

44

16

E4, Span 5, P204 LRFR

-in

-in

26 k)
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FBT54 =

3/15/2011

16.14
19.50
20.75
20.75
18.98
14.45

48
48
33.55
29.02
27.25
27.25
28.50
31.86
39
39

\ 9

-5.13
-7.93
-12.95
-35.91
~40.20
-43.16
-46.5

-54 )

-63
9 -55.5
16.14 -52.16
19.50 —49.20
20.75 -4491
20.75 -12.95
1898 -7.93
1445 -5.13
0 -2
0
48 -in
48 -2
33.55 -5.13
29.02 -7.93
27.25 -12.95
27.25 -4491
28.50 —49.20
31.86 -52.16
39 -555
39 -63
9 -63
edit.xmed v3.21

16.14
19.87
20.75
20.75
19.44
14.26

48
48
33.74
28.56
27.25
27.25
28.13
31.86
39
39

\ 9

=72 )
-64.5
-61.16
~58.44
-53.91
-12.61
-7.08
-4.75

-4.75

-7.08
-12.61
-53.91
-58.44
-61.16

-64.5

-72 )

;pan 5, P204 LRFR
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5.75
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

48
48
31

27.5
27.5

27.6478

28.0843

28.8040

29.7917

31.0282

32.4892

34.1461

35.9666
43
43

4225
575

~36
-35.25

-29
—25.5967
—24.5528
-23.2650
-21.7586
—-20.0630
-18.2115
—-16.2402
-14.1877
-12.0944

-8.5

-5
-35
0
0
-35
-5

-8.5
-12.0944
—14.1877
—16.2402
-18.2115
—20.0630
-21.7586
-23.2650
—24.5528
—25.5967

—29

-35.25
-36

-36

(575
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

43
43
31

275
27.5

27.6478

28.0843

28.8040

29.7917

31.0282

32.4892

34.1461

35.9666
43
43

4225

5.75

-45
—44.25
-38
-34.5967
-33.5528
~32.2650
-30.7586
~29.0630
272115
~25.2402
-23.1877
-21.0944
-85
-5
-3.5
0
0
-35
-5
-85
-21.0944
-23.1877
-25.2402
-272115
-29.0630
-30.7586
-32.2650
-33.5528
-34.5967
-38
-44.25
45
-45

edit.xmcd v3.21

( 5.75
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

HRst=|

48
31
27.5
275
27.6478
28.0843
28.8040
29.7917
31.0282
32.4892
34.1461
35.9666
43
43
4225

\ 5.75

-54
-53.25
-47
—43.5967
—42.5528
~41.2650
-39.7586
~38.0630
-36.2115
-34.2402
~32.1877
-30.0944
-8.5
-5
-35
0
0
-35
-5
-8.5
-30.0944
-32.1877
-34.2402
-36.2115
-38.0630
-39.7586
—41.2650
-42.5528
-43.5967
-47
-53.25
-54
-54

-in

16
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5.75
5
5
12.0334
13.8539
15.5108
169718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

48
48
31
27.5
275
27.6478
28.0843
28.8040
29.7917
31.0282
32.4892
34.1461
35.9666
43
43
42.25
5.75

-63
-62.25
-56
-52.5967
—51.5528
-50.2650
—48.7586
—47.0630
—45.2115
—43.2402
-41.1877
-39.0944
-8.5
-5
-3.5
0
0
=35
-5
-8.5
-39.0944
-41.1877
—43.2402
—45.2115
-47.0630
—48.7586
-50.2650
-51.5528
-52.5967
-56
-62.25
-63
-63

5.75
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

48
43
31

275
275

27.6478

28.0843

28.8040

29.7917

31.0282

32.4892

34.1461

35.9666
43
43

4225
575

-72
-71.25
-65
-61.5967
-60.5528
-59.2650
—57.7586
~56.0630
—54.2115
~52.2402
-50.1877
—48.0944
-85
-5
-35
0
0
-35
-5
-8.5
-48.0944
~50.1877
-52.2402
-54.2115
~56.0630
-57.7586
~59.2650
-60.5528
-61.5967
-65
-71.25
-72

-72
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5.75
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

48
48
31

27.5
27.5

27.6478

28.0843

28.8040

29.7917

31.0282

32.4892

34.1461

35.9666
43
43

42.25
5.75

-78
-77.25
=71
—67.5967
—66.5528
—65.2650
—-63.7586
-62.0630
-60.2115
—-58.2402
-56.1877
-54.0944
-85
=5
-3.5
0
0
-3.5
-5
-85
—54.0944
-56.1877
-58.2402
—60.2115
—62.0630
~63.7586
-65.2650
-66.5528
—67.5967
~71
-77.25
-78

~

(294 )
. L
)4 LRFR

-in

-78
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c . ~as

( 5.75."
5
5
12.0334
13.8539
15.5108
16,9718
18.2083
19.1960
19.9157
20.3532
205
20.5
17

ERg=|

48
31
275
27.5
27.6478
28.0843
28.8040
29.7917
31.0282
32.4892
34.1461
35.9666
43
43
42.25
5.75

3/15/2011

-~

-84
-83.25
=77
~73.5967
~72.5528
~71.2650
-69.7586
-68.0630
-66.2115
—64.2402
~62.1877
-60.0944
-8.5
-5
-35
0
0
-35
-5
-8.5
-60.0944
-62.1877
—64.2402
~662115
-68.0630
-69.7586
~71.2650
~72.5528
~73.5967
=77
-83.25
-84

-84

575
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
203532
205
205
17

43
43
31

275
275

27.6478

28.0843

28.8040

29.7917

31.0282

32.4892

34.1461

35.9666
43
43

4225
5.75

———

-96
-95.25
-89
—-85.5967
—-84.5528
—-83.2650
-81.7586
-80.0630
-78.2115
-76.2402
-74.1877
-72.0944
-8.5
-5
-3.5
0
0
-3.5
-5
-85
-72.0944
-74.1877
-76.2402
-78.2115
—-80.0630
-81.7586
—-83.2650
—84.5528
-85.5967
-89
-95.25
-96
-96

edit.xmcd v3.21

5.75 B
5
5
12.0334
13.8539
15.5108
16.9718
18.2083
19.1960
19.9157
20.3532
20.5
20.5
17

48
48
31
275
275
27.6478
28.0843
28.8040
29.7917
31.0282
32.4892
34.1461
35.9666
43
43
42.25
5.75

40k

N
-120
-119.25
-113
-109.5967
~108.5528
-107.2650
~105.7586
~104.0630
-102.2115
~100.2402
-98.1877
-96.0944
-8.5
-5
-3.5
0
0
-35
-5
-85
-96.0944
-98.1877
~100.2402
-1022115
~104.0630
-105.7586
-107.2650
-108.5528
~109.5967
-113
-119.25
-120

-120 )

-~ = ~3""LRFR
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CBeamTypeTog := BeamType

Shapen(BeamType) :=

3/16/2011

count ¢ 0

ylast « BeamTypeo 1
yseto <« BeamTypeO, 1

last « rows(BeamType)
for iel..(last—1)
set < 0

for j € 0.. (rows(yset) — 1)

if set=0

yset <« BeamTypei

count

count < count + 1
y <« reverse(sort(yset))

for j € 0.. (rows(yset) — 1)
count < 0

for i€ 0..(last — 2)

if BeamTypei’1 = yj

xgrp j,count

count < count + 1

for j € 0.. (rows(xgrp) — 1)

inp < sord (sgep?)

rows(xtmp)
2

2.

q=1

W. «
J

TO <« 0-in

for j € 0..(rows(y) — 2)

Tj+1 <Y 7 Yin

result < augment(W, T)

result

Br. 536

set « 1 if ysetj =BeamTypei 1

)1

<« BeamTypei, 0

[xtmp, oy = xmpy (o )]

edit.xmed v3.21

4
S~
E4, Span 5, P204 LRFR
if BeamType = "FIB36"
if BeamType = "FIB45"
if BeamType = "FIB54"
if BeamType = "FIB63"
if BeamType = "FIB72"
if BeamType = "FIB78"
FIB84 if BeamType = "FIB84"
FIB96 if BeamType = "FIB96"
FIB120 if BeamType = "FIB120"
II if BeamType = "II"
III if BeamType = "III"
IV if BeamType = "IV"
V if BeamType ="V"
VI if BeamType = "VI*
FBT72 if BeamType = "FBT72"
FBT78 if BeamType = "FBT78"

Custom if BeamType = "Custom"

FIB36
FI1B45
FIB54
FIB63
FIB72
FIB78

Shape := Shapen(BeamType)
Widthganee == Shapeo, 0

Width := Shape<0>

Widthyep, == min(Width)

19
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Close, Jensen & Miller, P.C. Br. 596 ‘ E4, Span 5, \I5204 LRFR
be:= | by, ¢ BeamSpacing

out « Overhang

by < byyp if BeamPosition = "interior"

bfip < bymp'0.5 + out if BeamPosition # "interior"

bﬁn
b, = 5.96-ft effective slab width (LRFD 4.6.2.6)
0
-20
BeamType(1>
in

— 40 / \

- 60

BeamType<0)

in

3/15/2011 edit.xmed v3.21 20



Close, Jensen & Miller, P.C. Br. 596

Prop(q) :=

nr < rows(q)
s« 0

ml <0

rl <0

p«0

a0

Y'N'—qo’l
yb(—qo,1

for ie 0..(nr - 2)

9% 0%1,1 ~ Yir1,09,1
2

S «

9% 1% 91,1
ml «ml +s—— >

(qi, 1)2 + (qi+l, 1)2 * 95 1%,1
6

rl«rl +s

R 5105
P‘_[(qm,o‘qi,o) +(qi+l,1 ”qi,l)] +p
ae<a+s

yt < q.

i+1,1 if q;

+

1,1> 0

yb « q. if %1 1< yb

i, 1

((—a “ml 11| p yt yb i’;—l-DT

Special Dead Loads

Weorms 1= il‘[BeamPosition = "interior" ,l:(BeamSpacing - Widthﬂange)-o.oz-

.
Weorms = 0.049-% (SDG 2.5)

e
(42K
\\\A_’
E4, Span 5, P204 LRFR
BeamT:;
Beam := Prop(M)
in

Apeam = Beamo-in2

Apcam = 928-in’
hheam == [Beam -in4 ~ Beam -(Beam6)2-in4:|

2 0

Tyear = 374505-in"

£ beam

fc.slab

ng =

ki Width -
=P ,[(BeamSpacing-O.S) -ﬂ]- 0.02-KiP
ﬁZ 2 ﬁ2

Wiiture.ws -= if[BeamPosition = "interior" ,((BeamSpacing-Weightﬁm,,e.ws)),[(de + BeamSpacing-O.S)-Weightﬁ,m,e.ws]]

3/15/2011

edit.xmced v3.21
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C kip , P.C. Br. 596 E4, Span 5, P204 LRFR
qumre_ws = 1.49'—ﬁ"

ki :
Weighty,rier = 0.42~—1;—p NumberOfBarriers = 2 NumberOfBeams = 11

(Weightyarier) (NumberOfBarriers)
NumberOfBeams

Wharrier -=

y
Warrier = o.o764-£ (SDG 2.8)

Live Load Distribution Factors 4 5
e
2
tsiab hbuildup .
be’tslab‘(T + hbuildup) + —'W‘dthﬂange
eg = - - Beam6-in
betsiap + hbuildup‘WIdthﬂange i l & l
-<
(LRFD 4.6.2.2.1-1)
.= BeamSpacing ts == tgap Lg := Span 1 ! 1 l
= | Tpeam + Apegm-€a” = 1.3356 x 10%in*
d"\ ‘beam beam” g

Check acceptability of AASHTO distribution factors for interior beam moments LRFD Table 4.6.2.2.2b-1

Acceptinyerionm = i (S < 16-R)-(S 2 3.5-8)-(t; > 4.4-in)-(t; < 12.1-in)-(L, > 20-f)-(L, < 240-8),"OK" ,"No Good" |

S8R svionds = if[(AcceptImeﬁorM ="QK" )-(NumberOfBeams 2 4)~(Kg 2 10000~in4)~(1(g < 7000000-in4) ,"OK" ,"No Good"]

Acceptipreriony = "OK"

distribution factors for interior beam moments

0.1
S 0.4 S 0.3 Kg
Sinterior.onelane mom == 0.06 + 14-ft : f : 3 Sinterior.onelane.mom = 0.3929
s Ls'ts
0.1
S 0.6 S 0.2 Kg
Sinterior.multilane.mom = 0.075 + m : f . —3 Sinterior. multilane mom = 0.5434
’ s Lt

3/15/2011 edit.xmed v3.21 22



a54)

Br. 596 - 0.5434 Span5, P204 LRFR

C Sinterior.mom -= max(gintedor.onelane.moma ginterior.multilane.mom) 8interior.mom

Check acceptability of AASHTO distribution factors for exterior beam moments LRFD Table 4.6.2.2.2d-1
AcceptpyeriorM = if[(AcceptIme,io,M = "OK" )-(d,3 < 5.5~ﬁ)-(de 2 -1 -ﬁ), "OK","No Good"]

Acceptgyteriom = "OK"
distribution factors for exterior beam moments

uses lever rule

(S+dg)-10-ft S+d.— 2-&]]-1.2

2
exterior.onelane. mom = [if[(Zﬁ +6-ft) < (de + S)a 7S > 2.5

Bexterior.onelane.mom = 0.5497

e
Bexterior.multilane.mom = ginterior.multilane.mom'(0-77 + mj Lexterior. multilane. mom = 0-508
Bexterior.mom -~ max(gexterior.onelane.mom,gexterior.multilane.mom) Lexteriormom = 0.5497
Check acceptability of AASHTO distribution factors for interior beam shears LRFD Table 4.6.2.2.3a-1

Acceptiperiory = ifl (Acceptlme,io,M ="OK" ,"OK" ,"No Good")

Acceptipteriorv = "OK"
distribution factors for interior beam shears

Zinterior.onelane shear = 0.36 + ;S—ﬁ interior.onelane.shear = 0.5984
s s \?

Zinterior.multilane shear := 0.2 + 12-f - 35.ft Zinterior multilane shear = 0.6677

8interior.shear += max(ginterior.onelane.shear’ ginterior.multilane.shear) Zinterior.shear = 0.6677

Check acceptability of AASHTO distribution factors for exterior beam shears LRFD Table 4.6.2.2.3b-1

3/15/2011 edit.xmed v3.21 23



Close, Jensen & Miller, P.C. Br. 596
Acceptpyieriorv == ifl:(de <5 .5-1’()-(de >-1 -ﬁ), "OK" ,"No Good"]

distribution factor for exterior beam shears

Bexterior.onelane.shear ‘= Sexterior.onelane.mom

de

Lexterior.multilane shear -= (0-6 + 10 ﬁ)'ginterior.multilane.shear

Bexterior.shear -~ max(gexterior.onelane.shean gexterior.multilane.shear)

BeamPosition = "interior"
Sinterior.mom = 0.5434 " Lexterior.mom = 0.5497

Sinterior shear = 0.6677 Zexterior shear = 0.5497

— sex - st o X 3
Zmom = lf(BeamP osition = "interior »gmtenor.mom’gextenor.mom)

M

Bshear = if(Beamp°Siti°n = "interior" , Sinterior.shear> gexterior.shear)

Acceptyom = if (BearnPosition = "interior" ,Accept;men-o,M,AcceptExte,iorM)

- 112

Acceptgheqr == if(BeamPosition = "interior" ,Acceptlmerimv,Acceptgxte,iorv)

AcceptAASHTO := iff (Acceptimom = "OK" )-(Acceptshes = "OK" ),"OK" ,"No Good"]

skew modification to distribution factor for beam moments
Skew,= if(Skew > 60-deg, 60-deg, Skew)

Kg 0.25 S 0.5
c; := if{ Skew < 30-deg,0,) 0.25 S B
3 L

Lgtg

ReductionFactor := 1 — cl-tan(Skew)l'5

skew modified moment distribution factor

Swawa= 8mom-ReductionFactor

3/152011 edit.xmcd v3.21

AcceptExteriorV ="OK"

Zexterior.onelane shear = 0.5497

Zexterior. multilane shear = 0.5008

Zexterior shear = 0.5497

mom = 0.5434

8ehear = 0.6677

Acceptyom = "OK"

Acceptghear = "OK"

AcceptAASHTO = "OK"

LRFD Table 4.6.2.2.2¢-1

Cl=0

ReductionFactor = 1

Zmom = 0.5434

24
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Close, Jensen & Miller, P.C. Br. 596 E4, Span 5, l;éﬁ:i/LRFR
skew modification to distribution factor for beam shears LRFD Table 4.6.2.2.3¢c-1
. 3 0.3 |
CorrectionFactor := 1 + 0.2:| —— -tan(Skew) CorrectionFactor = 1
skew modified shear distribution factor
Bshean= Sshear CorrectionFactor Sshear = 0.6677

DataMessage := "This is a Single Web Beam Design, "

AddedMessage := if (AcceptAASHTO = "OK" ," AASHTO distribution factors used” ," AASHTO distribution factor criteria not met"’

PataMessaee := concat(DataMessage, AddedMessage)

DataMessage = "This is a Single Web Beam Design, AASHTO distribution factors used”

Write Out Data Values to New File

dataOut0 =0
dataOut1 = str2vec(Pl'OjeCt) dataOut2 = sﬁZvec(DeSignedBy) dataOut3 = str2vec(Date)

dataOut 4= str2vec(Comment)

L Beari ist
dataOut_:= beam dataOut_ := BearingDistance
> 6 in

Depthﬂg =0 dataOut7 := Depthg .
PadWidth
dataOut8 = #
in
B .
dataOut_ := M
9 ft
dataOut, . = Qfm
10 ft
tslab
dataOut, . := =
11 in
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c

dataOut1 X

dataOut1 3"

dataOut1 4»:

tslab delta ==

dataOutl 6"

dataOutI 7=

dataOut1 8 :

dataOutI 9°

dataOutzo :

dataOutZI :

dataOut22 :

dataOut23 :

dataOu’c2 6"

dataOut29 :

dataOut3 X

dataOut3 5

dataOut38 :

3/15/2011

hpyildup P.C
in

de

ft

BeamPosition

BeamTypeTog

tintegral.ws
in

2

Weightgyure ws' ft

kip

NumberOfBeams

SectionType

Skew
deg

EndCover
in

StirrupSpacing,

in

StirrupSpacing,,

in

StirrupSpacing, 3

in

StirrupSpacingg;

in

StirrupSpacingg,

in

StirrupSpacinggs

in

Br. 596

dataOut15 = tslab.delta

dataOut2 4= NumberOfStirrupSpaces, ;

dataOut27 = NumberOfStirrupSpaces»

dataOut3 0= NumberOfStirrupSpaces 3

dataOut33 := NumberOfStirrupSpacesg;

dataOut3 6= NumberOfStirrupSpacesg,

dataOut39 := NumberOfStirrupSpacesgs

edit.xmcd v3.21

dataOut2 5°

dataOut28 =

clataOut3 x

dataOut3 4"

dataOut37 R

dataOut 40"

485

E4, Span 5, P204 LRFR

StirrupArea,

.2
in

StirrupArea, ,

.2
in

StirrupAreay 3

.2
in

StirrupAreag;

.2
in

StirrupAreag,

.2
in

StirrupAreags

.2
in
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Close, Jensen & Miller, P.C.

dataOut T

m

dataOut 46" PermitAxles

dataOut 48 =

dataOut 49 =

dataOut50 :

dataOut51 :

dataOut52 :

dataOut 55
dataOut57 :
dataOut58 :
dataOut 61 -
dataOut63 :
dataOut 65
dataOut67 :
dataOut69 :

dataOut71 :

3/16/2011

Permit_uniform LL

StirrupSpacings4

Ibf
ft

kip

PermitAxleSpacing

PermitAxleLoad

ft

fc.slab
ksi

3
_ Vslab’ ft

kip

= Environment

I
(=

=H

_ Aslab.rebar'ﬁ
.2
m
As. long

.2
in

= BarSize

AggregateType

Br. 596
f;:beam
dataOut_, := —
337 ksi
3
Ybeam' ft
dataOut__:= beam”
56 kip
dataOut59 =0
EP
dataOut62 = -k;
ES
dataOut6 4= ;S—l-
dataOut6 6= t;
ds]ab.rebar
dataOut68 = T
dlong
dataOut70 = '
edit.xmcd v3.21

L
{94

E4, Span 5, P204 LRFR

StirrupAre
dataOut, . := &
42 2
in
dataOut_, := L beam
54 ksi
dataOut60 =0

27



Clnof\ lancnan 2 AMillAr D A

ft
dataOut,,, ;= Wei fop ——
72 ghtparrier kip
._ Span
dataOut75 = _ﬁ—

ft
dataOut77 = Wrorms® kl_p

dataOut80 =0

da‘(aOut81 = Zmom

dataOut83 = str2vec(AcceptAASHTO)

dataOut8 5= str2vec("N.A.")
dataOut91 = str2vec(DataFile)
ARNERESANIMN, = 6

Br. 596
dataOut73 := NumberOfBarriers

be
dataOut7 6= E

ft
dataOut,, ;= w, —_—
78 future. ws kip

dataOu

t82 = Eshear

dataOut7 4

dataOut79

dataOut8 4= str2vec("N.A.")

dataOut8 6"

Write and read project data files from the PSBeam Program root directory or full path

str2vec(DataMessage)

DataFile = "C:\FDOT Structures\Programs\LRFDPBeamV3.21\Beam Data Files\Br596E4S5P204.dat"

WRITEPRN(DataFile) := dataOut

WRITEPRN("psbeam.inp” ) := dataOut

WRITEPRN("BeamCoord.dat" ) :

_ BeamType

1/’."_‘\\
E0 k)
——
E4, Span 5, P204 LRFR
=0

. ft
= Wharrier' T

kip

3/15/2011

edit.xmcd v3.21
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RN DEIVEIL hom Existing File Br. 596

dataln = READPRN(DataFile)

Project = vec2str(datalnl) DesignedBy = vechtr(dataInz)

Comment = vec25tr(dataIn 4)
Lyeam = dataInS-ﬁ
BearingDistance = dataln 6-in
PadWidth = dataIns-in
BeamSpacing = dataIn9~ﬂ
Overhang = dataln1 O-R

tsiab = dataIn1 l-in

Npyitdup = datalnlz-in

de.= dataln13-ﬁ
BeamPosition = dataInl 4
BeamType = dataInl 6
tintegral.ws = dataln -in

kip

Weightgure ws = dataInls- ﬁ2

NumberOfBeams = dataIn1 9
SectionType = dataIn20

Skew = dataInZI-deg

EndCover = dataIn22- in

StirrupSpacing,; = dataIn23-in NumberOfStirrupSpaces,; = dataln

24
StirrupSpacingy, = dataIn2 6'in NumberOfStirrupSpaces,, = dataIn27
StirrupSpacing,; = dataIn29~in NumberOfStirrupSpaces 3 = dataIn3 0

3/15/2011 edit.xmed v3.21

Date = vec25tr(dataIn3)

StirrupAreay | = dataIn25~in2
. .2
StirrupAreay, = dataIn28-mv

StirrupAreay 3 = dataIn31-in2
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Close. Jensen & Miller. P.C. Br. 596 ~—"P204 LRFR
StirrupSpacingg; = dataIn32'in NumberOfStirrupSpacesg; = dataIn33 StirrupAreag; = dataIn3 4-in2
StirrupSpacingg, = dataIn3 S-in NumberOfStirrupSpacesg, = dataIn3 6 StirrupAreag, = dataIn37-in2

. L . . . .2
StirrupSpacingg; = dataIn38-m NumberOfStirrupSpacesg; = dataln39 StirrupAreags; = dataln 40’0
StirrupSpacingg, = dataln 41-in StirrupAreag, = dataln 42-in2

PermitAxles = dataln 46

Permit uniform LL = dataln -l-b—f-
— - 48 ft

PermitAxleLoad = dataln 49° kip
PermitAxleSpacing = dataln 50-ﬁ

AggregateType = dataln 51

f, siab = dataln sz-ksi f. beam = dataln 53«ksi f.i beam = dataln s 4-ksi
- kip _ kip
Ysiab = dataln 55, Ybeam = dataIn5 6-—3-
ft ft
Environment = dataln 57
fpu = dataln 61-ksi Ep, = dataln 62-ksi
fy = dataln 63-k51 E; = dataln 6 4-k51
H = dataln 65 tj = dataln 66
in2
Asiab.rebar = dataln67-? dsiab.rebar = data]n68‘in
= dataln_-in’ diong = i
A jong = da 69’0 long = dataIn,IO-m
i . _ kip
BarSize = dataIn71 Weighty, e = dataIn72-~—ﬁ—

NumberOfBarriers = dataIn73
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Close, Jensen & Miller, P.C.
Constants - Do Not Alter

Br. 596

exterior = "exterior" Florida = "Florida"

florida = "Florida"

= 13

interior = "interior"  Standard = "Standard" extremely = "extremely"

transformed = "transformed” gross = "gross"

I =" Il = "I" . IV ="V V="vr

FBTS4 = "FBT54" FBT63 = "FBT63" FBT72 = "FBT72"

E4, Span 5, P204 LRFR

slightly = "slightly” XX =-1

moderately = "moderately” xx =-1

VI ="vV]I" Custom = "Custom"

FBT78 = "FBT78"

FIB36 = "FIB36" FIB45 = "FIB45" FIB54 = "FIB54" FIB63 = "FIB63" FIB72 = "FIB72"
FIB78 = "FIB78" FIB84 = "FIB84" FIB96 = "FIB96" FIB120 = "FIB120"
3/15/2011 edit.xmcd v3.21
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