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Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 01224, 1-84 and East Bound Exit 24 Off Ramp Over Mad River
State Project No. 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 01224, I-84 and East Bound Exit 24 Off Ramp Over Mad
River, for the I-84 Reconstruction project. This work was conducted in accordance with our
agreement dated 26 December 2000.

In summary, subsurface conditions consist of fill, glaciofluvial sand and gravel, and glacial
till over bedrock. Bridge No. 01224 is a single span bridge supported by two abutments. We
recommend the structure be supported by end bearing piles. Our detailed recommendations
follow.

PROPOSED CONSTRUCTION

Bridge No. 01224 (formerly referred to as Structure 4A&B) carries [-84 and east bound Exit
24 off ramp over the Mad River in Waterbury, Connecticut, see Figure 1, Project Locus.
Bridge No. 01224 will replace the existing 37.4-m wide, four lane bridge with a 71.3-m
wide, eight lane bridge and a 9.8-m wide eastbound Exit 24 off ramp. Abutments 1 and 2
will have skews of 45 to 50 degrees; the off ramp abutment skew angle is 39 degrees.

Bridge No. 01224 will be a single-span bridge with a welded steel plate girder structure. The
bridge will be 46.7 m long, between Station EB 1+849.6 and Station EB 1+896.3.
Wingwalls will extend along the alignment from the abutments. 1-84 grade will be about

EL. 113, and abutment subgrade is El. 104.8. The riverbanks of the Mad River through the
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bridge opening will be riprapped with either new or existing stone. In addition, the exposed
faces of each wingwall will be protected with slope protection. Elevations in this report are in
meters and refer to NGVD 29.

SITE CONDITIONS

The existing bridge is a two-span structure with two abutments and a center pier located
within the Mad River. Abutments and piers are supported on two rows of HP12x53 steel
H-piles. Bottom of pile cap for Abutment 1 and 2 is El. 107.6. The abutments have a back
row of vertical piles, and a front row of 4:1 (4 vertical to 1 horizontal) battered piles. Bottom
of pile cap for the center pier is El. 102.41. The center pier is supported on two rows of 4:1
piles battered perpendicular to the pier. The existing bridge will be demolished prior to
construction of the new bridge. A plan and profile view of the bridge is provided in
Appendix D.

A pedestrian bridge crosses the Mad River near the southern limits of Bridge No. 01224, and
a pedestrian underpass is located behind Abutment 2. The bridge will be removed prior to
construction, and the underpass will be abandoned.

Bottom of Mad River channel is approximately El. 103.6 on design drawings for the existing
bridge. Water level within the Mad River is about El. 104.5. The 100-yr. flood level is
El. 107.5.

I-84 pavement grade is approximately El. 113. Existing grade at each abutment slopes up to
I-84 from EL. 106 to the south and EL. 108 to the north. Ground surface slopes down
between the abutments to the Mad River.

SUBSURFACE INVESTIGATIONS
Recent Explorations

Eight borings (S4-1 through S4-8), four at each abutment, were drilled by General Borings,
Inc. of Prospect, Connecticut, between 15 and 27 November 2000 and between 7 and 11
December 2000. The test borings were drilled with 76 mm inner diameter casing to depths
ranging from 11.6 to 22.6 m, including 3 m of rock coring. Bedrock was cored at each
boring with a 55-mm inner dia. NX core barrel. Standard Penetration Tests were conducted at
maximum 1.5-m intervals in the overburden soil. Boring locations are shown on Figure 2.
As-drilled locations and elevations were surveyed by A-I Engineering of Middletown,
Connecticut.
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Previous Explorations

Previous subsurface explorations shown on a 1957 record drawing consisted of eleven test
borings and one test pit. Nine test borings were drilled for the existing -84 bridge over the
Mad River; two auger borings and one test pit were conducted for the pedestrian bridge.

The explorations encountered approximately 8.2 m to 13.3 m of soil overlying bedrock. Soils
consist of glaciofluvial deposits (varying mixtures of sand, gravel, cobbles, and boulders) and
glacial till. Bedrock is described as hard gray rock. Boulders were cored in several of the
borings. Boring logs indicate water level within the Mad River was about EL.. 104.5.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the explorations consist of fill, glaciofluvial deposits,
and glacial till overlying bedrock. Soil strata are described below, in order of increasing

depth. Subsurface profiles at each abutment are shown in Figures 3A and 3B. Subsurface

conditions are summarized on Table 1.

Thickness Generalized Description
(m)
Upto 4.6 Fill - Medium dense to very dense, brown SAND, trace to little

gravel and silt, with few cobbles, roots and pieces of cinders and
wood. A loose, dark brown SILT, some fine sand varying to a fine
SAND, some silt, trace to some fine gravel with roots and pieces of
wood was encountered in S4-4 and S4-5.

3.3t014.3 Glaciofluvial Deposits - Dense to very dense, brown to gray brown
SAND and GRAVEL, trace silt, with cobbles and boulders.

Upto 6.1 Glacial Till - Very dense, brown fine SAND and SILT, trace
gravel, with occasional cobbles and boulders, encountered in S4-6.

Bedrock - Bedrock is described as hard, gray, rock. Bedrock is part of the Waterbury
Gneiss formation. Bedrock is 8.5 m to 18.9 m below ground surface, between EL. 92.3 to
EL. 98.6. Elevations of the top of rock are in Table I and shown in Figures 3A and 3B.

Weathered rock overlies sound rock 1.2 m in boring S4-1.
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Groundwater Conditions

Water was encountered in subsurface explorations at Abutment 1 between EL. 101.7 and
104.9. Water was encountered in subsurface explorations at Abutment 2 between EL. 103.2
and 106.5. The level of the Mad River will control groundwater levels.

Laboratory Testing

Three grain size analyses (ASTM D422) were performed on representative soil samples to
confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix C.

GEOTECHNICAL ENGINEERING RECOMMENDATIONS
Foundation Design Criteria

We recommend that the abutments and wingwalls be founded on steel H-piles driven to
refusal. We understand foundation design will follow LRFD methodology.

Pile Design Criteria

0 H-piles should be HP310x1.079 (HP12x74), consisting of Grade 345 MPa (50 ksi) steel
due to expected hard driving conditions.

Q For LRFD design, H-piles should be designed for an ultimate capacity of 4,840 kN
(544 tons) and a resistance factor of 0.35, using Grade 345 (50 ksi) steel. The
recommended resistance criteria considers hard driving conditions due to the dense soil
with numerous cobbles and boulders. We discussed this resistance factor with the
Department and it was agreed that the recommended resistance factor provides an
appropriate stress level in the piles for this application.

0 Point reinforcement is recommended for all piles to assist in penetration and to protect
tips during hard driving.

0 Lateral loads may be resisted by a combination of shear and bending at the tops of the
piles, and the horizontal component of axial loads in batter piles. The maximum batter
should be taken at 4V:1H, however, 3V:1H batter may be considered on a limited basis if
lateral loads are particularly high. For a maximum allowable horizontal deflection of
6 mm (1/4 in) at the top of the pile, the allowable lateral load in the strong axis for a
hinged condition is 40 kN (9 kips).

0 Piles should have a minimum center-to-center spacing of 2.5 times the pile width in
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accordance with AASHTO requirements. Greater pile spacings are anticipated.

0 Pile layout must avoid interference with piles for the existing structure, which is possible
with battered piles under the toe of new abutment footings.

0 For frost protection, bottom of pile caps should be at least 1.2 m below the lowest
proposed adjacent grade. In addition, the top of footing should be set below the
computed scour depth for the 100-yr discharge.

0 Maximum total settlement is estimated at 6 mm. Maximum differential settlement
between substructures will be less than 6 mm. This settlement will occur during
construction.

0 The foundation should be designed assuming scour from the 100-yr design discharge, and
be capable of withstanding scour from the 500-yr flood event.

Abutment 1

Abutment 1 is located at Sta. EB 1+850. Bottom of pile cap is El. 104.8 except for
Wingwall 1A and the adjacent 23.5 m length of the abutment. The bottom of pile cap is
lowered to EL. 103.2 due to scour concerns. Bedrock is between El. 92.3 and El. 98.3, as
shown on Figure 3A.

Abutment 2

Abutment 2 is located at Sta. EB 1+896. Bottom of pile cap is El. 104.8. Bedrock is
between EL. 93.7 and EL. 98.6.

Estimated lengths of vertical piles assuming the top of pile is 0.3 m above the bottom of pile
cap are provided in Table II.

Lateral Earth Pressures

Design abutments and wingwalls for active earth pressure and traffic surcharge pressures as
shown on Figure 4.

Seismic Design

The structure is single span and does not require seismic design. Although seismic design is
not required for the structure we have considered earthquake effects on the subsurface
conditions and our conclusions follow. The soils at the site are not considered to be
liquefaction susceptible under the design earthquake event. Seismically induced settlement





Berger, Lehman Associates, P.C.
Revised 12 May 2003

25 January 2001

Page 6

should not be significant.
Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and abutment wingwalls
above a line defined by a 1V:1.5H slope extending up from the heel of the footing and
extending to the bottom of subgrade. Pervious structure backfill should meet the
requirements of CONNDOT Form 815 M.02.05.

We recommend the abutment and wingwalls be drained by 100 mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3m.

The existing soils to be excavated are generally not suitable for reuse as pervious structure
backfill or granular fill. Excavated soils will generally be suitable for embankment fill.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed construction
methods and procedures.

Excavation and Temporary Lateral Support

Excavations up to about 8 m high will be required to construct the abutments. Staged
construction and temporary lateral support of excavations will be required to maintain traffic
flow on I-84, and protect I-84 and nearby utilities. Steel sheet piling may not be feasible due
to boulders in the fill and glaciofluvial deposits. Soldier piles and lagging is feasible,
although pre-excavation or rotary drilling will be required at some locations to penetrate
boulders. Soil nail walls might also be feasible. However, vertical or near-vertical
temporary slopes may not be stable in the coarse-grained site soils, and walls may need to be
relatively flat, or construction procedures modified to compensate for the poor standup
characteristics of site soils. Excavations for structures should be specified as Structure
Excavation (Complete), which will include the contractor design of lateral support and
dewatering.

Conventional excavation equipment appears practical for excavation these soils. However,
cobbles and boulders are present in the fill and glaciofluvial deposits, and mechanical splitting
or chiseling may be necessary for removal of large boulders.
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Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes of 1V:1H, or flatter, appear appropriate but
should be confirmed during construction based on conditions at the time of excavation.

Dewatering

Excavation dewatering is to be included in the structural excavation item. Where bottom of
pile cap has been lowered to El. 103.2, 1.3 m below the Mad River level, dewatering
requirements will be greater than for the rest of the abutment and wingwall construction.
Surface water should also be diverted away from excavations.

Pile Installation

The maximum hammer energy should be determined by a wave equation analysis by the
contractor based on the specific hammer characteristics.

Due to boulders in the fill and glaciofluvial deposits, pre-excavation will likely be required to
advance piles at some locations and should be anticipated.

Vibrations from pile driving should not affect the structural integrity of adjacent structures.
During pile installation, vibration and noise will likely be noticeable inside buildings 100 m
away, or more.

FINAL COMMENTS

This report has been prepared for specific application to the subject project, as understood at
this time, in accordance with generally accepted geotechnical engineering practice common to
the local area. In the event that changes in the nature, design or location of the project
elements are planned, the conclusions and recommendations contained in this report should
not be considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon the data obtained from the
referenced subsurface explorations. The nature and extent of variations between explorations
may not become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.

We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.
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Sincerely yours,
HALEY & ALDRICH, INC.

e

@p Kurtis E. Amidon
Engineer

< j

Vice President

. /)

John P. Dugan, J¥’
Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A - Abutment 1 Profile
Figure 3B —Abutment 2 Profile
Figure 4 - Recommended Lateral Loads on Restrained Abutments and Wingwalls
Appendix A - Recent Test Borings Logs
Appendix B - Previous Explorations
Appendix C - Laboratory Results

Appendix D - Existing Bridge Information
G:\PROJECTS\91313\100\Reports\Structure 4 - 01224\Structure 4 - 01224.doc





TABLE I

SUMMARY OF SUBSURFACE DATA

BRIDGE NO. 01224, 1-84 AND EAST BOUND EXIT 24 OFF RAMP OVER MAD RIVER
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION

STATE PROJECT NO. 151-0273

WATERBURY, CONNECTICUT

EXPLOR. | ELEV. | DEPTH THICKNESS OF SOIL STRATA (m) BEDROCK |GROUNDWATER
NUMBER | (m) (m) | FILL GLACIO GLACIAL WEATHERED| LEVEL (m) LEVEL (m)
FLUVIAL  TILL ROCK DEPTH | ELEV. | DEPTH| ELEV.
Recent
S4-1  106.63 13.72  3.00 6.45 - 1.22 10.67 9596 4.57  102.06
S4-2  106.88 11.58 0.30 8.23 - - 8.53 9835 3.05 103.83
S4-3  106.73 16.15 1.50 4.60 6.09 - 12.19 94.54 5.03  101.70
S4-4  106.73 14.33  3.05 7.62 - - 10.67 96.06 2.74  103.99
S4-5  106.20 11.58 1.52 6.10 - - 7.62 9858 091  105.29
S4-6  104.99 13.11 3.66 3.34 3.06 - 10.06 9493 0.91  104.08
S4-7  111.20 22.56 4.57  14.33 - - 1890 9230  -- -
S4-8  106.53 16.92 3.05 9.75 - - 12.80 93.73  -- -
Previous
1 106.07 12.19 1.52 8.38 - . 9.90 96.17 1.52  104.55
2 108.51 12.19 2.44 7.77 - - 1021 9830 3.66  104.85
3 107.59 1524 1.52 8.99 1.68 - 12.19 9540 3.35  104.24
4 103.63  9.75 - 3.57 3.66 - 732 9631 -0.61 104.24®
5 103.63 11.28 - 8.22 - - 823 9540 -0.61 104.24°
6 103.33 10.06  -- 7.62 -- - 7.62 9571 -0.90 104.239
7 106.07 10.97 0.91 8.54 - - 9.45 96.62 1.52  104.55
8 106.83 11.58 - 7.20 1.94 - 9.14 97.69 3.66 103.17
9 106.38 13.11 - 5.18 4.88 - 10.06 9632 2.13  104.24
P1 106.59 11.28 3.66 4.88 0.91 - 945 97.14 - -
P2 105.46 091 030  >.61 - - - - - -
P3 105.46 1.52 1.37 >.15 - - . - 1.23  105.36
NOTES: Haley & Aldrich, Inc.

" "

1 - indicates not encountered

2 "> " indicates greater than

3. Elevations are in meters and refer to the NGVD 29.

4. Refer to boring logs for detailed soil and rock descriptions.

5. Groundwater levels were measured shortly after drilling, except at groundwater observation wells.
6. Drilled within the Mad River, Elevation is the river level.
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DEPTH SAMPLER WAS DRIVEN (m 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC
CORE SAMPLE, 50 mm DIA., FRACTION INDICATES: REPRESENTATION OF THE TEST BORINGS REPRESENT THE ABUTMENT 2 PROFILE
o0 % CORE RECOVERY APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE _ BRIDGE NO. 01224
B ROCK QUALITY DESIGNATION (%RQD) TRANSITION BETWEEN MATERIALS IS APPROXIMATE. 0 5 10 . )
BOE/R BOTTOM OF EXPLORATION,/REFUSAL e N I-84 AND EAST BOUND EXIT 24
| =N gemacen | OFF RAMP OVER MAD RIVER
SOLUTIONS SCALE: AS SHOWN JANUARY 2001

FIGURE 3B
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APPENDIX A

Recent Test Borings Logs





E. Del Priore

DRILLER
P. Carrera

INSPECTOR
Haley & Aldrich, Inc.

SM - 001 - M REV. 1/94

STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION
TOWN: Waterbury, Connecticut

BORING REPORT

Hole No. S4-1

Line & Station

Offset

N. Coordinate 230892.93

PROJECT NAME: Reconstruction of -84

E. Coordinate 282501.54

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.63 Casing Auger Mud Sampler Core Barrel
Date Started: 22 November 2000 Utilized X X X
Date Finished: 22 November 2000 Type BW | NW | HW | Pipe | Solid | Holiow sS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 457 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %T:xsg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | o. |0.15-10.30-|0.45- ELEV./
y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.45 1 0.45 | 0.15 D 6 18 100 Very dense brown coarse to fine SAND, trace
fine gravel
1.52-2.13 2 061035 D 11 9 17 29 Medium dense brown coarse to fine SAND,
little fine gravel, silt
103.63 -FILL-
3.05-3.66 3 0.61 | 0.15 D 27 23 22 24 3.00 Dense brown coarse to fine SAND, some fine
gravel, trace silt
5 4.57-518 4 061,020 D 9 11 15 17 Same as S3
6.10-6.71 5 0611 0.18 D 16 19 24 21 Dense brown coarse to fine SAND and medium
to fine GRAVEL, trace silt
7.62-8.23 6 0.61 | 0.20 D 25 27 30 36 No recovery boulder form 9.14 m. to 9.45 m.
9.14-9.29 7 1015000 D | 100 97.18 -GLACIOFLUVIAL DEPOSITS-
10 9.45 Weathered rock at 9.45 m.
95.96 -WEATHERED BEDROCK-
10.67-12.19 1 1.52 | 1.52 C [RQD = 39%] 10.67 C1- Hard, fresh, gray and white coarse to fine
grained GNEISS. Foliation is vertical, extremely
close. Joints are low angle to vertical, close to
moderate, rough, planar to undulating, fresh to
| discolored, open
12.19-13.71 2 1521152 € [RQD = 91%] C2- Same as C1, except joint are low angle,
undulating
92.92 -BEDROCK-
13.71 Bottom of Exploration at 13.71 m.
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 10.6 10.67 m 3.04 m
No. of Samples
7D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S4-1

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 1






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT
DRILLER STATE OF CONNECTICUT
P. Carrera DEPARTMENT OF TRANSPORTATION
INSPECTOR

Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S4-2

Line & Station

Offset

N. Coordinate 230871.49

PROJECT NAME: Reconstruction of [-84

E. Coordinate 282519.67

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation:  106.88 Casing Auger Mud Sampler Core Barrel
Date Started: 20 November 2000 Utilized X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | Nx(dty
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 3.056 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ be:\:vnsg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half INMETERS | NO. Tyee | o. |045.1030-  045. ELEV/
y | meter | FROM-TO moom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
0.00-0.61 1 0611015 | D 6 8 37 59 106.58 Dense brown coarse to fine SAND, some
0.30 \ gravel, little silt
-FILL-
1.52-1.67 2 01561008, D 100 Very dense gray brown coarse GRAVEL, trace
silt, sand
3.05-3.66 3 0.61 | 0.45 D 19 23 20 25 Dense brown coarse to fine SAND, trace fine
gravel
5 4.57-5.18 4 0611045 | D 18 26 24 32 Very dense brown coarse to fine SAND and
medium to fine GRAVEL, trace silt
6.10-6.55 5 0.45 | 0.30 D 18 27 100/.15 Same as D4
7.62-7.64 6 0.02 | 0.00 D 100/.02 No recovery
L 98.35 -GLACIOFLUVIAL DEPOSITS-
8.53-10.05 1 1521138 c [RQD 7 84%)] 8.53 C1: Hard, fresh, dark gray, medium to fine
grained GNEISS. Foliation is indeterminate.
Joints are low angle, close to moderate, rough,
10 undulating, fresh to discolored, open
10.06-11.58 2 1521135 | C [RQD = 89%)] C2: Same as C1
-BEDROCK-
95.30
11.58 BOTTOM OF EXPLORATION 11.58 m
15
Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 7.6 8.53 m 3.06 m
No. of Samples
6D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S4-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 1






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S4-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230905.58
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282461.88

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.73 Casing Auger Mud Sampler Core Barrel
Date Started: 21 November 2000 Utilized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 5.03 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %?;\::sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC G REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | o. |0.45-1030- | 045.| ELEV/
y | meter | FROM-TO m.|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
0.00-0.61 1 0.61 | 0.6 D 3 6 8 " Medium dense brown coarse to fine SAND,
little gravel, trace silt
1056.23 -FILL-
1.52-2.13 2 1061045 | D 17 | 20 | 256 | 28 1.50 Dense brown coarse to fine SAND, little fine
gravel with cobbles
3.05-3.35 3 030 1000 D 29 100/0.15 No Recovery
5 4.57-4.72 4 015015 D | 100 Very dense brown medium to fine GRAVEL,
some coarse to fine sand, trace silt with
cobbles
100.63 e
6.10-6.71 5 061045 D 14 14 15 13 6.10 Medium dense brown coarse to fine SAND,
trace silf
Boulder from 7.7 m - 8.53 m
7.62-7.70 6 |0.08 000 D (100/.08
9.14-9.45 7 0.31 | 0.15 D 31 100 Very dense brown coarse to fine SAND, some
10 medium to fine gravel with cobbles
10.67-10.82 8 0.156 | 015 | D 100/.1§ Very dense brown coarse to fine SAND and fine
gravel, trace medium gravel
94,54 -GLACIOFLUVIAL DEPOSITS-
12.19-12.19 9 0.00 | 0.00 D 1100/0 12.19 C1: Hard, fresh, gray and white coarse to fine
grained granitic GNEISS. Foliation is
. moderately dipping, extremely close. Joints are
13.11-14.63 1115213 C [RQD 7 64%)] moderately dipping to high angle, close to
moderate, rough, undulating, fresh, open
15
Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer, Borehole backfilled with drill cuttings upon completion.
NW 0.0 131 1311 m 3.04 m
No. of Samples
9D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S4-3

Sheet 1 of






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S4-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230905.58
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282461.88

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR; General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.73 Casing Auger Mud Sampler Core Barrel
Date Started: 21 November 2000 Utilized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | Nx(at)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 5.03 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide

[E) %T:\:\'/‘sg S PER 0,16 METERS STRATA FIELD IDENTIFICATION OF SOIL

P per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS

T half INMETERS | NO. Tyee | o. |0.45.1030-|045-| ELEV/

b | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )

14.63-16.15 2 1.52 | 1.52 C [RQD = 64%] C2: Same as C1 except joints are low to high
angle, fresh to discolored.
90.58
16.15 BOTTOM OF EXPLORATION 16.15 m

20

25

30

Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 13.1 1341 m 3.04 m
No. of Samples
9D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$4-3

Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S4-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230860.69
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282470.32

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.73 Casing Auger Mud Sampler Core Barrel
Date Started: 15 November 2000 Utilized X X X
Date Finished: 16 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | Bty | NX(s) | Nx(dty
Groundwater Observations Size I.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 274 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %T:x‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type ~ i _ : ELEV./
T half 0- |0.15-]0.30- | 0.45 OF WASH WATER, ETC.)
y | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) e
0.00-0.61 1 0.61 | 0.45 D 9 14 18 17 Dense dark brown to tan fine SAND, some silt,
medium to fine gravel, trace coarse sand,
wood, roots
1.52-2.13 2 0611030 D 27 21 15 11 Dense tan to orange brown coarse to fine
SAND, some coarse to fine gravel, trace silt,
wood, roots
103.68 FiLL-
3.05-3.66 3 0.61 | 0.45 D 17 16 14 13 3.05 Medium dense tan fine SAND, little coarse
sand, trace silt
-GLACIOFLUVIAL DEPOSITS-
5 4.57-5.18 4 1061030, D 10 16 21 23 Dense tan fine SAND, little silt, trace coarse
sand
5.79-6:40 5—t-0:64-1-0.30-| D 63 27 22 25
Same as S4 except trace gravel
7.62-8.23 6 0.61 | 0.15 D 14 14 21 26 Dense brown coarse to fine SAND and fine
gravel, trace silt
9.14-9.29 7 0.15 | 0.00 D 100 No recovery. Gravel in tip.
10
96.06
10.67-10.67 8 0.00 000 D 100 10.67 No recovery
11.28-12.80 1 1.52 | 1.36 1.36 |[RQD ¥ 58%] C1: Hard, fresh, gray and white, medium to
fine grained muscovite, biotite, quartz,
orthoclase GNEISS. Foliation is moderately
dipping, extremely to very close. Joints are
19.80.14.29 o laeslaes |l ~ | 465 ipAn L ano high angle, perpendicular to foliation, spacing is
remETTeE = G Bl B Bl U B Al close to moderate, rough, planar, discolored,
open, Pyrite growth on joint surface.
C2: Same as C1 except medium to fine
92.40 grained joints are moderately dipping to low
14.33 \ angle, close to moderate
15
Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 10.7 11.28 m 3.05 m
No. of Samples
8D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Littlle=10-20%, Some=20-35%, And=35-50%

Hole No. S4-4

Sheet 1 of






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S4-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230860.69
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282470.32

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.73 Casing Auger Mud Sampler Core Barrel
Date Started: 15 November 2000 Utilized X X X
Date Finished: 16 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | nNx(dt)
Groundwater Observations Size |.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 274 m after 0 days |Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
g |G PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLE

P per DEPTH PEN. | REC R CHANGE REMARKS (INCL. COLOR, LOSS

T | half INMETERS | NO. Type | o. |045.|030-|045.| ELEV/

\ | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)

-BEDROCK- /
BOTTOM OF EXPLORATION 14.33 m
89.51
17.22

20

25

30

Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 10.7 11.28 m 3.06 m
No. of Samples
8D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test S$SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S4-4

Sheet 2 of 2






E. Del Priore SM - 001 - M REV, 1/94 BORING REPORT | Hisle No. S4-5
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230861.14
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282527.26

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 106.20 Casing Auger Mud Sampler Core Barrel
Date Started: 17 November 2000 Utilized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | &4 35 X 35 35 55 55
@ 091 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %?j\;vr‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type| o. | 0.15-10.30- | 0.45- ELEV./
y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.46 D 2 3 3 6 Loose dark brown SILT, some fine sand, trace
fine gravel with common roots, wood
104.68 FiLL-
1.52-2.13 2 0.61 | 0.20 D 53 100 1.52 Very dense gray brown fine GRAVEL and
coarse to fine SAND, trace silt, medium gravel
3.05-3.66 3 0.61 | 0.30 D 19 31 47 32 Very dense gray brown medium to fine
GRAVEL, some coarse to fine sand, trace silt
5 4.57-5.18 4 1061 030| D 21 20 19 16 Dense brown coarse to fine SAND, trace fine
gravel, silt
6.10-6.71 5 061|045 D 21 23 27 32 Very dense brown coarse to fine SAND, some
fine gravel, trace silt
98.58 -GLACIOFLUVIAL DEPOSITS-
7.62-7.70 6 0.08 | 0.00 | D [100/.08 7.62 No recovery
8.58-10.10 1 152113 | C [RQD = 84%] C1: Hard, fresh, gray and white, coarse to fine
grained biotite GNEISS. Foliation is high angle,
extremely to very close. Joints moderately
10 dipping to low angle, close to moderate, rough,
10.06-11.58 2 1521149 C [RQD £ 90%] undulating, fresh to discolored, open.
' ’ ’ ' C2: Same as C1
-BEDROCK-
94.62
11.58 BOTTOM OF EXPLORATION 11.58 m
15
Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 7.6 8.58 m 3.056 m
No. of Samples
6D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test S$SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S4-5

Sheet 1 of 1






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT
DRILLER STATE OF CONNECTICUT
P. Carrera DEPARTMENT OF TRANSPORTATION
INSPECTOR

Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S4-6

Line & Station

Offset

N. Coordinate 230884.83

PROJECT NAME: Reconstruction of I-84

E. Coordinate 282482.99

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 104.99 Casing Auger Mud Sampler Core Barrel
Date Started: 16 November 2000 Utilized X X X
Date Finished: 17 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size L.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 09 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
£ %fjx‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HAN
P | per DEPTH PEN. | REC CHANGE REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type | o. ) i | ELEV/
T half 0 0.15-10.30-]0.45 OF WASH WATER, ETC )
by | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | PEPTH (m) Bl
0.00-0.61 1 0.61 | 0.45 D 4 5 4 4 Loose dark brown coarse to fine SAND, some
fine gravel, trace silt
1.52-1.60 2 0.08 | 0.00| D (00/.08 No recovery.
Boulder from 1.52 m - 2.59 m
3.05-3.66 3 0.61 | 0.15 D 14 13 12 15 Medium dense brown coarse to fine SAND,
101.33 little silt
3.66 /
-FILL-
5 4.57-5.18 4 061 /030 D 22 21 23 29 Dense gray brown medium to fine GRAVEL,
little coarse to fine sand, trace silt
6.10-6.71 5 061030 D 19 25 38 47 Very dense brown coarse to fine SAND and fine
GRAVEL, trace coarse to medium gravel, silt
97.99
7.00 -GLACIOFLUVIAL DEPOSITS-
7.62-8.23 6 0.61 | 0.45 D 34 61 64 76 Very dense brown fine SAND and SILT, trace
medium gravel
9.14-9.75 7 061 | 045 D 58 63 71 112 Very dense brown fine SAND, some silt, trace
coarse sand, fine gravel
10 94.93
10.06-11.58 1 152 152 C [RQD # 80%)] 10.06 -GLACIAL TILL-
C1: Hard, fresh, gray and white, coarse to fine
grained GRANITIC GNEISS. Foliation is high
angle, extremely close. Joints are moderately
11.58-13.10 2 152 1152 | C [RQD * 89%] dipping to vertical, moderate, rough, planar,
discolored, open.
C2: Same as C1
* Last 2 m Bx core
91.88
13.11 -BEDROCK-
BOTTOM OF EXPLORATION 13.11 m
15
Casing Meters of NOTES: Bomb mounted Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 7.6 10.06 m 3.05 m
No. of Samples
7D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $$=Split Spoon Hole No. S4-6

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%
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E. Del Priore

SM-001-MREV. 1/94 BORING REPORT

DRILLER
P. Carrera

STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

INSPECTOR
Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S4-7

Line & Station

Offset

N. Coordinate 230950.46

PROJECT NAME: Reconstruction of -84

E. Coordinate 282424.27

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.20 Casing Auger Mud Sampler Core Barrel
Date Started: 7 December 2000 Utilized X X
Date Finished: 11 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | nNx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
£ bejx‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC S REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | 9. | 0.15-10.30-| 0.45- ELEV./
4 | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 045 D 4 5 5 5 Medium dense brown fine sand, brown fine
gravel, coarse sand
1.52-2.13 2 0.61 | 0.10 D 5 9 30 13 Dense brown coarse to fine SAND, some
coarse to fine gravel, trace silt
3.05-3.66 3 0.61 | 0.15 D 5 7 7 16 Medium dense dark to brown coarse to fine
SAND, trace silt
-FILL-
106.63 -
5 4.57-5.18 4 1061015 D 19 | 27 | 31 25 4.57 Very dense brown coarse to fine SAND, and
medium to fine gravel
6.10-6.10 5 1000|000 D |50/0 On boulder
7.62-8.23 6 061030} D 65 38 43 | 100 Very dense dark gray brown coarse to fine
SAND, some coarse to fine gravel, trace silt
9.14-9.59 7 045|010 | D 29 57 1 100 Very dense brown coarse to fine GRAVEL, and
10 coarse to fine sand, trace silt
10.67-11.28 8 061/010] D 32 47 31 29 Very dense gray brown coarse to fine SAND,
and medium to fine gravel
12.19-12.19 9 0.00|000| D 50 Boulder
13.72-14.33 10 1061 1030 D 29 57 53 47 Very dense brown coarse to fine SAND, and
fine gravel, trace medium gravel
15 -GLACIOFLUVIAL DEPOSITS-
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NwW 0.0 18.9 19.51 m 3.04 m
No. of Samples
13D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $SS=Split Spoon Hole No. $4-7

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%
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E. Del Priore SM- 001 - M REV. 1/94 BORING REPORT
DRILLER STATE OF CONNECTICUT
P. Carrera DEPARTMENT OF TRANSPORTATION
INSPECTOR

Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S4-7

Line & Station

Offset

N. Coordinate 230950.46

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 282424.27

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.20 Casing Auger Mud Sampler Core Barrel
Date Started: 7 December 2000 Utilized X X
Date Finished: 11 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow 3S B(st) B(dty | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55

@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond

@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide

D ; SAMPLE BLOWS

E Cb?jx’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL

ON SAMPLER CHANGE

P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS

T half IN METERS NO. Tyee | . 10.15-|0.30- | 0.45- ELEV./

L | meter | FROM-TO m. m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)

15.24-15.24 11 000|000, D 50 No recovery
16.76-17.37 1210611030 D 19 23 21 20 Dense light brown coarse to fine SAND, trace
fine gravel, silt
18.29-18.90 13 10611020, D 28 31 33 | 100 Very dense light brown coarse to fine SAND,
92.30 some medium to fine gravel
18.90 -GLACIOFLUVIAL DEPOSITS-
Roller bit to 19.51 m.

20 19.51-21.03 1 1.52 | 1.52 c [RQD = 59%] C1: Very hard, fresh, gray and white, coarse to
fine grained GRANITIC GNEISS. Foliation is
high angle, extremely close. Joints are
moderately dipping to vertical, close to

21.03-22.55 2 1.52 | 1.47 C [RQD = 88%] moderate, rough, undulating, discolored, open.
Secondary mineral growth on joint surfaces,
also slickensides noted on moderately dipping,
joint at 20,16 m.
88.64 C2: Very hard, fresh, gray and white, medium
22.56 to fine grained BIOTITE GNEISS, with a layer
of coarse to fine grained GRANITIC GNEISS.
Foliation is moderately dipping, extremely close
to wide, rough, undulating to planar, discolored,
open to tight.
-BEDROCK-
25 Bottom of Exploration at 22.56 m.
30
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 18.9 19.51m 3.04 m
No. of Samples
13D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S4-7

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 2 of 2






E. Pelky SM- 001 - M REV. 1/94 BORING REPORT | Hole No. S4-8
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230949.84
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 282469.08

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.53 Casing Auger Mud Sampler Core Barrel
Date Started: 21 November 2000 Utilized X X X
Date Finished: 22 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | NX(dt)
Groundwater Observations Size I.D. (mm) | 860 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
Q@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
E %T:x’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o, |0.15-|0.30- | 0.45- ELEV./
L | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 060 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.46 D 4 12 12 10 Medium dense brown coarse to fine SAND,
some medium to fine gravel, little silt
1.52-2.13 2 0.61 | 0.61 D 2 3 6 8 Loose dark brown coarse to fine SAND, trace
silt
103.48 FILL-
3.05-3.66 3 061030, D 20 20 32 40 3.05 Very dense brown coarse to fine SAND and fine
gravel, trace silt with cobbles
5 4.57-4.57 4 0.00 | 0.00 | D |100/0 Drilled boulder from 4.57 - 4.88 m
6.10-6.71 5 061030} D 12 13 15 23 Same as S3
7.62-7.85 6 0.23 | 0.15 D 48 |50/.08 Very dense gray brown medium to fine
GRAVEL, trace coarse to fine sand, silt
9.14-9.24 7 0.10 | 0.05 D | 50/ Very dense gray medium to fine GRAVEL,
10 trace coarse to fine sand, silt
10.67-10.92 8 0.25 | 0.28 D 38 |100/.1 Very dense brown medium to fine GRAVEL and
coarse to fine SAND
12.19-12.19 9 0.00 | 0.00 D |100/0 93.73 Boulder 12.19m. to 12.5m
12.80 -GLACIOFLUVIAL DEPOSITS-
C1: Very hard, fresh, pink to white, coarse to
L fine grained GRANITIC GNEISS. Foliation is
13.72-13.24 1 1521129 L C [RQD. = 76%] high angle extremely close to indistinct. Joints
are low angle, close, rough, stepped to
15 undulating, fresh to discolored, open.
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer, Borehole backfilled with drill cuttings upon completion
NW 0.0 12.2 13.72 m 3.05 m
No. of Samples
9D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$4-8
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E. Pe|ky SM-001-MREV. 1/94 BORING REPORT Hole No. S4_8
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230949.84
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282469.08

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 106.53 Casing Auger Mud Sampler Core Barrel
Date Started: 21 November 2000 Utilized X X X
Date Finished: 22 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) Bdty | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 80 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ Cb?;\:\’/‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER HANGE
P | per DEPTH PEN. | REC © CHANG REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | o. |015|030-|0a45.| ELEV/
y | meter [ FROM-TO mo;om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
15.24-16.76 2 1.52 | 0.30 C [RQD # 13%] ?4.5“ C2: Same as C1 except joints are very close to
close.
-BEDROCK-
89.61
16.92 BOTTOM OF EXPLORATION 16.92 m
20
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 12.2 13.72 m 3.05 m
No. of Samples
9D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S4-8

Sheet 2 of 2






APPENDIX B
Previous Explorations
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APPENDIX C
Laboratory Results





CONN DOT SIEVE 91313SA.GPJ US LAB.GDT 1/26/01

U.S. SIEVE OPENING IN MILLIMETERS | U.S. SIEVE NUMBERS | HYDROMETER
101.6 50.8 25.4 12.7 3 6 10 16 30 50 100 200
1524 76.2 38.1 191 9.5 4 8 14 20 40 60 140
100 T T T‘?\“ T T T T T 1T T
CE 1 \ z | E
%0 \
85 \ u?\ \
80 \ \W
75 E i
70 :
A R |
65 ; ; .
= i 3 \I: \. E
I i :
9 60 A ‘ -\ :
ugJ \ ! \.\ !
% %
o & : \0\ 3
w 50 + T
=z 3 ]
[E i '
I~ 45 : :
pra :
i A
o 35 : <
30 \
LB
25
20 K
15 \
10 \
5
0 | i
100 10 1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
% GRAVEL 9 % FINES
COBBLES % G % SAND o
COARSE| MEDIUM FINE COARSE FINE % SILT | % CLAY
® 0.0 0.0 5.0 13.3 18.7 14.9 48.1
X 0.0 0.0 25.7 12.4 211 30.6 10.2
A 0.0 32.2 20.4 13.4 134 16.0 4.5
Expl. No. |Sample No. Depth (m) LL PL PI N Cc Cu
o $4-2 D1 0.0-0.61 6.2
X $4-3 D1 0.0-0.61 6.3
A $4-7 D2 1.52-2.13 4.9 0.44 106.24
Sample Description
o Coarse to fine SAND, some gravel, little silt - FILL
X Coarse to fine SAND, little gravel, trace silt - FILL
A Coarse to fine GRAVEL, some sand, trace silt - FILL
Remarks: U.S. Interstate Route 84 Reconstruction

ALDRICH

Glastonbury, Connecticut

Waterbury, Connecticut
State Project No.: 151-273

GRAIN SIZE DISTRIBUTION

Date: 1/4/2001 File No.: 91313-100






APPENDIX D
Existing Bridge Information
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GEOTECHNICAL ENGINEERING REPORT

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
BRIDGE NO. 01226, HARPERS FERRY ROAD OVER 1-84
STATE PROJECT 151-273

WATERBURY, CONNECTICUT
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East Hartford, Connecticut
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Berger, Lehman Associates, P.C.
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Haley & Aldrich, Inc.
100 Corporate Place

Suite 105

Rocky Hill, CT 06067-1803

HALEY\,} Tel: 860.282.9400
Fax: 860.721.0612
ALDRICH HaleyAldrich.com

Revised 27 January 2003
25 January 2001
File 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 01226, Harpers Ferry Road over 1-84
State Project 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 01226, Harpers Ferry Road over 1-84, for the 1-84
reconstruction project. This work was conducted in accordance with our agreement dated 26
December 2000.

In summary, subsurface conditions consist of fill, glaciofluvial deposits, and glacial till over
bedrock. Bridge No. 01226 is a two-span bridge supported by two abutments and a center
pier. We recommend the structure be supported on spread footings bearing on undisturbed
natural soils or on granular fill placed above existing fill after intensive surface compaction.
Our detailed recommendations follow.

PROPOSED CONSTRUCTION

Bridge No. 01226 (formerly referred to as Structure 7) will be located about 75 m south of
the existing Harpers Ferry Road Bridge over the realigned 1-84 in Waterbury, Connecticut.
See Figure 1, Project Locus.

Bridge No. 01226 consists of a multi-lane, two-span bridge with a welded steel plate girder
structure, supported on two abutments and a center pier. Span lengths measured along the
baseline will be 50.263 m and 43.372 m, from Station HFR 60+369 to HFR 60+463. The
bridge deck width will be 23.1 m. U-wingwalls will extend from the abutments. Abutments
and the pier will bear at EL. 115. The Harpers Ferry Road grade on the bridge will range
from EL. 124.0 to 125.0; I-84 pavement grade beneath the bridge will be approximately EL.
117.
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Elevations in this report are in meters and refer to NGVD 29. Elevations from previous
exploration logs have been converted from english to metric units.

SITE CONDITIONS

Ground surface at Abutment 1 and Abutment 2 ranges from approximately EL. 120.0 to
123.5 and EL. 115.5 to 123.5, respectively. Ground surface at the center pier is between EL.
117.0 and 123.0. Harpers Ferry Road roadway grade at the proposed bridge is between EL.
124.0 to 125.0.

The site is located on the side of a hill with inclines ranging from 1V:1.5H to 1V:2.75H.
From the site, the hill slopes down to the Mad River about 20 m to the west, and up to
Harpers Ferry Road to the east. East of Harpers Ferry Road, ground surface continues to
rise. The slope between Harpers Ferry Road and the river is covered with vegetation. East
of Harpers Ferry Road the sloping ground is covered with large boulders.

A pump station is present a few meters west of Bridge No. 01226, and will be relocated. A
bridge abutment for an I-84 off-ramp bridge over the Mad River is located about 15 m north
of Abutment 2, and will be removed. The end of the western Abutment 2 wingwall is about
10 m south of the off ramp bridge abutment.

SUBSURFACE INVESTIGATIONS
Recent Explorations

Six borings (S7-1 through S7-6), two at each substructure, were drilled by General Borings,
Inc. of Prospect, Connecticut, between 8 and 16 November 2000, and 19 through 29
December 2000. The test borings were drilled with 76 mm I.D. casing to depths ranging
from 13.7 m to 22.9 m, including 6.1 m of rock coring. Bedrock was cored at each boring
with a 55 mm 1.D. NX core barrel. Standard Penetration Tests were conducted at maximum
1.5 m intervals in the overburden soil.

The boring locations are shown on Figure 2. Test boring logs are presented in Appendix A.
As drilled locations and elevations were surveyed by A-I Engineering of Middletown,
Connecticut.

Previous Explorations
Previous explorations include four borings drilled in 1991 for the relocation of an 1-84 off-

ramp (B-1, B2, 15, 16A), located near the proposed bridge. B-1 and B-2 were terminated in
bedrock and B15 and 16A were terminated in glaciofluvial deposits. Borings were terminated
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4.6 to 8.1 m below ground surface. The exploration locations are shown on Figure 2 and
logs are included in Appendix B.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the recent borings drilled at the abutment and pier
consist of fill, glaciofluvial deposits and glacial till overlying bedrock. Soil strata are
described below, in order of increasing depth. Subsurface profiles for each substructure are
shown in Figures 3A through 3C. Subsurface conditions are summarized on Table I.

Thickness , Generalized Description
(m)
3.05t06.10 Fill - Medium dense to very dense brown, coarse to fine SAND,

little to some gravel, trace to some silt. Medium dense to very
dense SILT and fine SAND, trace gravel is present in S7-3, S7-4
and S7-6.

3.20to 12.92 Glaciofluvial Deposits — Dense to very dense brown SAND and
GRAVEL with numerous cobbles and boulders.

Up to 4.42 Glacial Till - Very dense brown, fine SAND, some silt, trace to
some gravel with cobbles and boulders. The stratum is present in
S7-1 and S7-5.

The gradation of the fill and its relatively high density suggests that it is a controlled fill that
was placed in lifts and compacted.

Bedrock - Bedrock is described as hard, fresh to moderately weathered, granitic GNEISS,
and is part of the Waterbury Gneiss formation. Bedrock present in recent borings is between
EL. 103.4 to EL. 108.5. Elevations of the top of rock are listed in Table I and shown on the
subsurface profiles.

Groundwater Conditions

Water was encountered in previous subsurface explorations between EL.112.8 to 119.8.
Water was encountered in recent boring S7-1 at EL. 110.6 immediately after drilling, and
may represent drilling water trapped in the borehole. Other borings did not encounter water.
Groundwater levels will fluctuate with water levels in the Mad River, and with season,
precipitation and nearby construction activity.
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Laboratory Testing

Five grain size analyses (ASTM D422) were performed on representative soil samples to
confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix C.

Two unconfined compression (UC) tests and two hardness series tests were conducted on
representative bedrock core samples recovered from S9-3. Unconfined compressive strengths
were 86 and 128 MPa. Total hardness determined using the proposed method by Tarkoy'
are 74 to 81. A summary of laboratory test results is presented in Appendix C. A figure
from the Tarkoy paper showing the range of total hardness for various rock types is also
included in Appendix C.

GEOTECHNICAL ENGINEERING RECOMMENDATIONS
Foundation Type

Deep foundations were recommended in the preliminary report due to the presence of
unsuitable soils in the available borings. However, the available test borings at the time of
the preliminary report were at least 15 m from substructure locations, and the recent borings
did not encounter unsuitable materials. Therefore, we recommend spread footings as the
most technically feasible and cost effective alternative.

We recommend that the abutments, pier, and wingwalls be supported on spread footing
foundations bearing on undisturbed dense glaciofluvial deposits, glacial till, or granular fill
placed above existing fill after intensive surface compaction.

The existing fill consists of medium dense to dense sand and gravel, and is present at
subgrade level for the Pier and Abutment 2. The fill is considered suitable for foundation
support due to its density and consistency, provided that it is overexcavated to a depth of 1 m
the subgrade at that depth densified with intensive surface compaction, and granular fill
placed to structure subgrade level.

Foundation Design Criteria

Design foundations using the following criteria:

0 Design footings bearing on soil for an allowable bearing pressure of 280 kPa.

0 Design footings to bear a minimum 1.2 m below proposed exterior grade, for frost
protection.
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0 Where existing fill is present at the footing bearing surface, over excavate the fill to a
depth of 1 m, conduct intensive surface compaction of the subgrade at that depth, and
place granular fill to structure subgrade level.

Intensive surface compaction should consist of 6 to 8 passes of a 100 kN vibratory roller,
operating at 30 Hz and a maximum speed of 0.5 m per sec. Portions of the fill observed
to be soft or yielding during intensive surface compaction should be removed and
replaced with granular fill. We will prepare a special provision for Intensive Surface
Compaction.

0 For footings designed for the recommended bearing pressure, we estimate total settlement
will be less than 25 mm, with differential settlements between adjacent abutment and piers
less than 12 mm. Settlement will occur as load is applied.

O Place granular fill to the lateral limits below footings as shown on Figure 5.
Abutment 1

The bearing elevation for Abutment 1 is El 115.0. Borings S7-5 and S7-6 indicate suitable
bearing soils are between EL. 117.1 and EL. 117.4, 2.1 to 2.4 m above abutment subgrade
level. Therefore, Abutment 1 will bear on glaciofluvial deposits.

Pier

The bearing elevation for the pier is EL. 115.0. Borings S7-3, S7-4 and B-16A indicate
suitable bearing soils are between EL. 113.6 and EL. 122.7, 1.4 m below to 7.7 m above
abutment subgrade level. As shown on Figure 3B, fill is below footing subgrade under the
west side of the pier. Therefore, the pier will bear on glaciofluvial deposits or a 1 m thick
layer of granular fill placed over existing fill after intensive surface compaction.

Abutment 2

The bearing elevation for Abutment 2 is El 115.0. Borings S7-1, S7-2 indicate suitable
bearing soils are between EL. 112.2 and EL. 116.7, 2.8 m below to 1.7 m above abutment
subgrade level. As shown on Figure 3B, fill is below footing subgrade under the west side of
the pier. Therefore, Abutment 2 will bear on glaciofluvial deposits or a 1 m thick layer of
granular fill placed over existing fill after intensive surface compaction.

Lateral Earth Pressures

Abutments and wingwalls should be designed for active earth pressure, traffic surcharge and
seismic pressures as shown on Figure 4. Sliding and overturning criteria are also provided on
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that figure.
Seismic Design

Soil Conditions at the site are defined as AASHTO Soil Profile Type I. A seismic soil
coefficient, S, equal to 1.0 is recommended. The soils at the site are not considered to be
liquefaction susceptible under the design earthquake event. Seismically induced settlement
should not be significant.

Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and abutment wingwalls
above a line defined by a 1V:1.5H slope extending up from the heel of the footing and
extending to the bottom of subgrade. Pervious structure backfill should meet the
requirements of CONNDOT Form 815 M.(2.05.

We recommend the abutments and wingwalls be drained by 100 mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3 m.

Reuse of Excavated Soils

The existing soils to be excavated consist primarily of glaciofluvial deposits and fill. Based
on the results of the sieve analyses, fill does not meet gradation requirements for pervious
structure backfill or granular fill. Glaciofluvial deposits may meet gradation requirements for
structure backfill or granular fill. Excavated fill and glaciofluvial deposits will generally be
suitable for embankment fill.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed equipment,
construction methods and procedures.

Excavation and Temporary Lateral Support
Temporary excavations up to about 7.0 m high will be required to construct foundations for

abutments and wingwalls. Temporary lateral support will be required to protect Harpers
Ferry Road bypass and nearby utilities. Steel sheet piling is not considered feasible due to
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boulders in the overburden. We anticipate that soldier piles and lagging will be feasible,
although pre-excavation or rotary drilling may be required at some locations to penetrate
boulders. Soil nail walls might also be feasible. However, vertical or near-vertical
temporary slopes may not be stable in the coarse-grained site soils, and soil nail walls may
need to be sloped, or construction procedures modified to compensate for the poor standup
characteristics of the sandy soils.

Excavations will be in fill and glaciofluvial deposits. Conventional heavy construction
equipment appears practical for excavation of overburden soils. Chiseling or mechanical
splitting maybe necessary for removal of boulders.

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes of 1V:1H (Soil Profile Type B), or flatter,
appear appropriate but should be confirmed during construction based on conditions at the
time of excavation.

Dewatering

Based on water levels measured in borings, excavation dewatering is not anticipated. If
needed, dewatering may be accomplished using filtered sumps. Surface water should be
diverted for excavations.

Special Provisions
We will prepare the following special provision of specifications for Bridge No. 01226:
a Intensive Surface Compaction

CLOSURE

This report has been prepared for specific application to the 1-84 Reconstruction project, as
understood at this time, in accordance with generally accepted geotechnical engineering
practice. In the event that changes in the nature, design or location of the project elements
are planned, the conclusions and recommendations contained in this report should not be
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon the data obtained from the
referenced subsurface explorations. The nature and extent of variations between explorations
may not become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.
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We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

D4 it

Kurtis E. Amidon
Engineer <

Nathan L.. Whetten, P.E., C.G.
Senior Engineer

John P. Dugan, Q/IZE

Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A - Abutment 1 Section
Figure 3B -Pier Section
Figure 3C —Abutment 2 Section
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Figure 5 - Limits of Granular Fill in Fill Subgrade Areas
Appendix A - Recent Test Borings Logs
Appendix B - Previous Explorations
Appendix C - Results of Laboratory Testing

Reference:
Tarkoy, P.J. (1985), “Proposed Standard For Sampling And Determining Hardness
Of Intact Rock Core Specimens”, Prepared For ASTM Committee D-18.12.01
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TABLE I

SUMMARY OF SUBSURFACE DATA

BRIDGE 01226, HARPERS FERRY ROAD OVER I-84
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO. 151-273
WATERBURY, CONNECTICUT

EXPLOR. | ELEV. |DEPTH THICKNESS OF SOIL STRATA (m) BEDROCK | GROUNDWATER
NUMBER| (m) (m) | FILL ALLUVIAL GLACIO- GLACIAL| LEVEL (m) LEVEL (m)
FLUVIAL  TILL |DEPTH| ELEV. |DEPTH| ELEV.
Recent
S7-1  115.21 14.63  3.05 - 3.20 4.42 10.67 104.54 4.57%  110.64
S7-2  122.80 17.37  6.10 - 8.23 = 14.33  108.47  -- -
S7-3  117.59 2134  4.00 = 10.17 - 14.17  103.42 - -
S7-4  122.51 22.86  4.00 - 12.92 - 16.92 105.59  -- -
S7-5 120.16 13.72  3.05 - 4.57 3.05 10.67 109.49 - -
S7-6  123.36 1737  6.00 = 8.33 - 14.33  109.03  -- -
Previous
B-1 11548 7.92 274 1.22 2.44 - 6.40 109.08 2.74  112.74
B2 1550 8.08 244 - 4.11 - 6.55 108.95 2.44  113.06
B-15 = 15 = >6.1 ’ ~ - - -
B-16A 1.68 - >2.9 - - - - -
NOT D Haley & Aldrich, Tnc.
1. "
" >

2. Water leve.
Elevations are 1.
4. Refer to boring logs 1u.

.y after coring rock.
fer to the NGVD 29.
Jed soil and rock descriptions.
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R (LOOKING SOUTH)
EL 56 APPROXIMATE GROUND SURFACE ELEVATION
2m UP OFFSET DISTANCE AND DIRECTION FROM BASELINE
MAJOR STRATUM BOUNDARY 1NSCI)-:—EFEI?BLRE 2, SUBSURFACE EXPLORATION PLAN, FOR
¥  WATER LEVEL NOTED DURING : ) '
= A Ry AFTER. DRILLING. TEST BORING AND FOUNDATION LOCATIONS. o 5 10
5 2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO ]
év?éél%%;g rngv%iﬁ%%ﬁi%?%éﬁwmc TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS REPORT. SCALE IN METERS
: mm. 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
N T DR P aNETRATIONG m. INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT , —_—
REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIFIED ‘ ) S.
R INDICATES SPLIT SPOON REFUSAL EXPLORATION LOCATIONS. Eﬁ%ﬁfc% STATE B'TJ%"Y“,E%EN%%CAZL?M
1q0/q1 SAMPLER DRIVEN <0.30 m, FRACTION INDICATES: L ]
NUMBER_BLOWS TO_DRIVE_SAMPLER 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC —_—
DEPTH SAMPLER WAS DRIVEN (m) REPRESENTATION OF THE TEST BORINGS REPRESENT THE ABUTMENT NO. 1
CORE SAMPLE, 50 mm DIA., FRACTION INDICATES: APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE BR'DGE NO 01226
100 % CORE RECOVERY TRANSITION BETWEEN MATERIALS IS APPROXIMATE. HARPERS FERRY ROAD OVER |—84
80 ROCK QUALITY DESIGNATION (%RQD)
BOE/R BOTTOM OF EXPLORATION/REFUSAL | o
gowng:;ENTAL SCALE: AS SHOWN JANUARY 2001

FIGURE 3A
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LOCATION OF SAMPLE OBTAINED BY DRIVING

A 50 mm 0.D. SPUT—-SPOON SAMPLER

WITH A 63.5 kg WEIGHT FALLING 762 mm.
NUMBER INDICATES STANDARD PENETRATION
RESISTANCE "N" VALUE, IN BLOWS PER 0.30 m.

INDICATES SPLIT SPOON REFUSAL

SAMPLER DRIVEN <0.30 m, FRACTION INDICATES:

NUMBER BLOWS TO DRIVE SAMPLER
DEPTH SAMPLER WAS DRIVEN (m)

CORE SAMPLE,
% CORE RECOVERY
ROCK QUALITY DESIGNATION (%RQD)
BOTTOM OF EXPLORATION/REFUSAL

50 mm DIA,, FRACTION INDICATES:

CENTER LINE STATION

60+419.29
(LOOKING NORTH)

NOTES:

1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
TEST BORING AND FOUNDATION LOCATIONS.

2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS REPORT.

3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT
REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIFIED
EXPLORATION LOCATIONS.

4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC
REPRESENTATION OF THE TEST BORINGS REPRESENT THE
APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE
TRANSITION BETWEEN MATERIALS IS APPROXIMATE.
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Recent Test Borings Logs





E. Del Priore SM- 001 M REV. 1/94 BORING REPORT | Hole No. S7-1
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230844.98
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283087.44

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 415.21 Casing Auger Mud Sampler Core Barrel
Date Started: 13 November 2000 Utilized X X X
Date Finished: 13 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 457 mafter coring hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fali (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %?jx‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER CHANGE
P | per DEPTH PEN. | REC O G REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. 10.45- | 0.30- | 0.45- ELEV./
| meter  FROM-TO m o m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC.)
18 0.00-0.61 1 061045 D 10 14 24 19 Dense brown coarse to fine SAND, some
7 medium to fine gravel, trace silt
45
32 1.562-2.13 2 0.61 | 0.15 D 10 18 17 13 Dense brown fine SAND, little coarse sand,
31 medium to fine gravel, little silt
39 112.16 FLL-
18 3.05-3.66 3 0.61 | 0.15 D 5 8 7 5 3.05 Medium dense brown fine SAND, little fine
16 gravel, trace coarse sand, silt
32
5 86 4.57-4.72 4 (015]010| D | 100 Very dense brown coarse to fine GRAVEL,
113 trace coarse to fine sand, silt
175
108.96
39 6.10-6.25 5 1015000 | D 100 6.05 No recovery. SSR @ 6.25.
43 ' Rollerbit through boulder 6.25-6.86m.
76 -GLACIOFLUVIAL DEPQOSITS-
37 7.62-8.23 6 0.61 | 0.30 D 15 26 55 23 Very dense brown fine SAND, some silt, little
60 coarse sand, fine gravel, trace medium gravel
106
81 9.14-9.29 7 0151015 | D | 125 Very dense brown fine SAND and medium to
10 168 fine GRAVEL, some silt
243 -GLACIAL TILL-
104.54
10.67-10.71 8 1004|1000, D 100/.04 10.67 No recovery
11.58-13.10 1 1.52 | 1.52 C [RQD F 30%] C1: Hard, slightly to moderately weathered,
gray and white, medium to fine grained Biotite
orthoclase GNEISS. Foliation is vertical,
extremely close. Joints are horizontal to
I vertical. Close, rough, undulating, discolored,
13.11-14.63 2 11521152 C [RQD F 54%] open. Highly fractured zone from 12.5m to 12.9
m. Pyrite crystals and rust on joint surfaces.
Core times in .5m/min. = 2.5, 2.5, 2.5.
100.58 C2: Same as C1 except joints are close to
15 |
Casing Meters of NOTES: Bomb mounted Diedrich D120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 10.7 11.58 m 3.05 m
No. of Samples
8D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No.

S7-1

Sheet

1 of






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7-1
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230844.98
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 283087.44

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 115.21 Casing Auger Mud Sampler Core Barrel
Date Started: 13 November 2000 Utilized X X X
Date Finished: 13 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | B(dty | NX(st) | Nx(ty
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 S5 55
@ 4.57 mafter coring hours |Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide

: %fj\;:sg ANTE PER 016 METERS STRATA FIELD IDENTIFICATION OF SOIL

P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS

T | half INMETERS | NO. Type | o. |015-1030- | 045.| ELEV/

W | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC )

14.63 moderate, and have healed fractures. Core
times 2, 2.5, 2.5.
-BEDROCK-
BOTTOM OF EXPLORATION 14.63 m

20

25

30

Casing Meters of NOTES: Bomb mounted Diedrich D120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NwW 0.0 10.7 11.58 m 3.05 m
No. of Samples
8D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$7-1

of 2

Sheet 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7-2
DRILLER STATE OF CONNECTICUT Line & Station
C. White DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230837.04
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 283114.66

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 122.80 Casing Auger Mud Sampler Core Barre!
Date Started: 21 December 2000 Utilized X X X
Date Finished: 22 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st)y | Bty | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 83,5 Type Diamond
@ m after hours | Fail (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %?j\j:sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
p per DEPTH PEN.| REC G REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ ~ - R ELEV./
T half 0 0.15- 1 0.30- | 0.45 OF WASH WATER, ETC.)
y | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) g
0.00-0.61 1 0.61 | 0.08 D 13 6 7 11 Medium dense brown medium to fine SAND,
some silt, trace coarse gravel and roots
1.52-2.13 2 061]000| D 12 13 14 11 No Recovery
3.05-3.66 3 0.61 | 0.15 D 7 19 37 13 Very dense brown coarse to fine SAND, trace
silt, trace fine gravel
5 4.57-5.18 74 10611015] D 15 | 28 | 36 54 Very dense brown coarse to fine SAND, some
coarse to fine gravel, trace silt
-FiLL-
116.70
6.10-6.71 5 0611030 | D 20 28 36 54 6.10 Very dense light brown medium to fine SAND,
little coarse to fine gravel
7.62-8.23 5] 0611045 | D 26 36 63 71 Same as D5
9.14-9.44 7 030015 D 47 100/.15 Very dense light brown coarse to fine SAND,
10 little coarse to fine gravel, trace silt
10.67-10.82 8 015,015 D 100 Same as D7
12.19-12.19 9 0.00 | 0.00 | D [100/0 No Recovery
108.47 -GLACIOFLUVIAL DEPOSITS-
14.33-15.85 1 1.52 | 1.52 C [RQD * 47%] 14.33 C1: Hard, slightly weathered, gray, medium to
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 14.3 14.33 m 3.04 m
No. of Samples
9D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S7-2

Sheet 1 of 2






E. Del Priore SM-001-M REV. 1/94 BORING REPORT Hole No. S7-2
DRILLER STATE OF CONNECTICUT Line & Station
C. White DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230837.04
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283114.66
SOILS ENGINEER PROJECT NUMBER; State: 151-273/H&A: 91313-100 Berger, Lehman Associates, P.C.
BORING CONTRACTOR: General Borings, Inc. PRIME DESIGNER
Surface Elevation: 122.80 Casing Auger Mud Sampler Core Barrel
Date Started: 21 December 2000 Utilized X X X
Date Finished: 22 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) Bt | NX(st) | NX(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %zjsg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N CHANGE
P | per DEPTH PEN. | REC ON SAMPLER REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | . 0451030 045.| ELEV/
H meter FROM -TO m m 0.15 | 0.30 | 0.45 | 0.60 DEPTH (FT) OF WASH WATER, ETC‘)
coarse grained GNEISS. Foliation is high
angle, extremely close. Joints are low angle to
aror 4 oo 5 PR P PN P high angle, close, rough, undulating, discolored,
0= 17.907 Z 1.J4 o4 o N 7176] t|ght to OpenA
C2: Very hard, slightly weathered, black and
white, coarse to fine grained GNEISS. Foliation
105.43 is high angle, extremely close. Joints are
17.37 moderately dipping, close to moderate, rough,
undulating, discolored, tight.
-BEDROCK-
Bottom of Exploration at 17.37 m.
20
25
30
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 14.3 14.33 m 3.04 m
No. of Samples
9D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S7-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






J. Muccino

DRILLER
P. Carrera

INSPECTOR
Haley & Aldrich, Inc.

SM - 001 - M REV. 1/94 BORING REPORT
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION
TOWN: Waterbury, Connecticut

Hole No. S7-3

Line & Station

Offset

N. Coordinate 230820.28

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 283053.28

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 117.59 Casing Auger Mud Sampler Core Barrel
Date Started: 8 November 2000 Utilized X X X
Date Finished: 12 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow 5S B(st) B(dty | NX(st) | NXx(dty
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E Cb?j\;\',‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-|0.30- | 0.45- ELEV./
W | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC.)
. \ Asphaltand road base
0.15-0.76 ! 0.61 038 D 7 19 15 18 0.15 Dense brown coarse to fine SAND, some
medium to fine gravel
1.52-2.13 2 0.61 | 0.25 D 5 7 13 28 Medium dense brown to dark brown coarse to
fine SAND, little gravel, silt
3.05-3.66 3 061046 | D 9 9 13 17 Medium dense light brown to orange brown
SILT, and fine SAND, trace gravel, and sand
113.59
4.00 -FILL-
5 4.57-5.02 4 0451020 D 27 36 | 100 Very dense brown coarse to fine GRAVEL, and
coarse to fine sand, with boulders
6.10-6.71 5 0.61 D 6 8 7 13 Medium dense brown fine SAND, trace coarse
sand, silt
7.62-8.23 6 0.61 D 7 7 10 14 Medium dense brown fine SAND, trace silt,
trace coarse sand
9.14-9.29 7 0.15 | 0.00 D 100 On boulder no recovery
10
Boulders from 10.36 m. to 11.89 m. (cored from
10.67 m.to 12.19 m.)
12.19-12.80 8 0.61 | 0.10 D 15 19 23 38 Dense brown coarse to fine SAND, little coarse
to fine gravel, trace silt
13.72-14.25 9 053 | 0.13 D 37 42 100/.0 103.42 Very dense brown coarse to fine SAND, and
14_‘17 coarse to fine gravel, trace silt
. \ [
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 14.2 15.24 m 6.08 m
No. of Samples
9D, 4C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S7-3

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 2






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230820.28
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283053.28

SOILS ENGINEER

PROJECT NUMBER; State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 117.59 Casing Auger Mud Sampler Core Barrel
Date Started: 8 November 2000 Utilized X X X
Date Finished: 12 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | Nx(dy
Groundwater Observations Size 1.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 136 136 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
£ %‘?j\jvnf PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE
P | per DEPTH PEN. | REC c REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | 5. |015-10.30-|0.45- ELEV./
H meter FROM-TO m m 0.15 | 0.30 | 0.45 | 0.60 DEPTH (FT) OF WASH WATER, ETC.)
-GLACIOFLUVIAL DEPOSITS-
15.24-16.76 1 1521136 C [RQD = 67%] \ T.OR. at 14.17 m. (weathered) /
C1: Very hard, fresh, purple, gray and white,
medium to fine grained GARNET BIOTITIE
GNEISS. Foliation is high angle, extremely
16.76-18.28 2 15211401 C [RQD = 89%] close. Joints are low angle to moderately
dipping, very close to moderate, rough,
undulating, to stepped, discolored, open to
tight. Vertical joint from 15.70 m. to 15.79 m.
C2: Same as C1, except joints are undulating,
18.29-19.81 3 1.52 1.49 C [RQD = 85%] fresh’ open.
C3: Same as C2, except vertical joint from
18.59 m. to 18.70 m.
20 19.84-21.33 44521 428-1—C RO 77%] C4: Same as C2, except foliation is extremely
close to very close, joints are close to wide
96.25 -BEDROCK-
21.34 Bottom of Exploration at 21.34 m.
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 14.2 15.24 m 6.08 m
No. of Samples
9D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S7-3

Sheet 2 of






F. Pelky/J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230815.40
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 283083.24

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 122.51 Casing Auger Mud Sampler Core Barrel
Date Started: 13 November 2000 Utilized X X X
Date Finished: 16 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | B(dt) | NX(st) | Nx(dty
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E bej\:‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | 0. |0.15-10.30- | 0.45- ELEV./
y | meter | FROM-TO moom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.15 D 12 12 20 24 Dense brown fine SAND, little medium gravel,
trace silt, coarse sand
1.52-2.13 2 0.61 | 0.20 D 8 5 9 5 Medium dense brown fine SAND, little fine
gravel, trace medium gravel, coarse sand
3.05-3.66 3 0.61 | 0.15 D 22 12 14 43 Medium dense brown coarse to fine SAND,
little silt, trace grave!
118.51
4.00 -FILL-
5 4.57-4.77 4 1020010, D 48 |50/.05 Very dense brown coarse to fine SAND, some
fine gravel, trace silt
6.10-6.71 5 061015 | D 18 26 30 32 Very dense brown fine SAND, little silt
7.62-8.23 6 061020 | D 22 32 48 60 Very dense brown coarse to fine SAND, some
fine gravel, trace medium gravel, boulder from
823m-8.84m
9.14-9.45 7 0311020 D 28 | 100 Very dense brown fine SAND, trace silt
10
10.67-11.28 8 061,020 D 24 28 55 78 Very dense brown fine SAND, little medium to
fine gravel, silt, trace coarse sand, boulder
1158 m-11.95m
12.19-12.80 9 0.61 | 0.15 D 16 17 15 20 Dense brown fine SAND, some silt, trace fine
gravel with fine gravel and coarse sand layer
with boulders
13.72-14.00 10 . 028,028 D 23 150/13 Very dense gray brown coarse to fine SAND
and coarse to fine gravel, little silt
15 -GLACIOFLUVIAL DEPOSITS-
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 5.8 m m
No. of Samples
11D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S7-4

Sheet 1 of






F. Pelky/J_ Muccino SM-001-MREV. 1/94 BORING REPORT Hole No. S7_4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230815.40
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283083.24

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: _General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 122.51 Casing Auger Mud Sampler Core Barrel
Date Started: 13 November 2000 Utilized X X X
Date Finished: 16 November 2000 Type BW | NW | HW | Pipe | Sofid | Hollow 3S B(st) B(dty | NX(st) | nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
£ i?jx‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type . i g ) ELEV./
T half 0- 10.15-]0.30- | 0.45 OF WASH WATER, ETC.)
y | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) e
15.24 11 D -GLACIOFLUVIAL DEPOSITS-
Cored boulder 15.24 m - 16.0 m
L 105.59
16.76-18.28 1 +52-1-0.95-—C fRAD-=39%] 16.92 C1: Moderately hard, fresh to slightly
weathered, gray to pink, coarse to fine grained,
granitic GNEISS. Foliation is high angle to
vertical, extremely close. Joints are parallel to
18.29-19.81 2 152 | 117} C [RQD # 32%] foliation, high angle to vertical, spacing is
indistinct, rough, undulating, decomposed to
discolored, open. Secondary mineral growth on
joint surfaces and of mica throughout core.
20 10 04 04 22 a tEnlaant A (AR L a0/l C2: Same as C1 except joints are low angle to
PTTTETIY v hoe e e D I S high angle, close to moderate. Fractured zone
18.54 m-18.75m
C3: Hard, fresh, gray and white coarse to fine
grained GNEISS. Foliation joints are low to
21.31-22.83 4 1521142 C [RQD # 82%]) high angle close, rough, undulating, discolored,
open. Some secondary mineral growth on joint
surfaces and of mica in core.
99.65 C4: Same as 03~ :
BEDROCK
22.86 BOTTOM OF EXPLORATION 22.86 m
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 5.8 m m
No. of Samples
11D, 4C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $SS=Split Spoon Hole No. S7-4
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7-5
DRILLER STATE OF CONNECTICUT Line & Station
C. White DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230799.29
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282999.14

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 120.16 Casing Auger Mud Sampler Core Barrel
Date Started: 19 December 2000 Utilized X X X
Date Finished: 21 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NX{(st) | Nx(dt)
Groundwater Observations Size |.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ Cb]ajxsg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER CHANGE
P | per DEPTH PEN. | REC © REMARKS (INCL. COLOR, LOSS
1T | haf | INMETERS | NO. Tyre | o. |0.15-]0.30-| 0.45-| ELEV/
y | meter | FROM-TO mo| m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC )
0.00-0.61 1 0.61 | 0.30 D 9 7 6 8 Medium dense brown coarse to fine SAND,
some medium to fine gravel, some silt
1.52-2.13 2 | 061000 D | 14 | 27 | 13 | 11 No Recovery
117.11 L
3.05-3.66 3 1061|046 | D 10 1" 14 16 3.05 Medium dense brown coarse to fine SAND,
little gravel, silt
5 4.57-4.57 4 0.00 | 0.00 D 50/0 Roller bit 5.8 m. to 6.1 m.
Core boulder from 6.1 m.to 7.0 m.
112.54 -GLACIOFLUVIAL DEPOSITS-
7.62-8.23 5 0611045 | D 13 29 41 53 7.62 Very dense brown medium to fine SAND and
SILT, trace fine gravel (bottom 3 in. coarse
gravel)
9.14-9.22 6 0.08 | 0.00 D 100/.08 No Recovery
10
-GLACIAL TILL-
109.49
10.67-12.19 1 1.52 | 1.30 Cc [RQD ¥ 76%] 10.67 C1- Very hard, slightly weathered, red, gray,
GRANITIC GNEISS. Foliation is moderate to
high angle, extremely close. Joints are
moderately dipping, close to moderate, rough,
L undulating, discolored, tight.
12.19-13.71 2 |152)137) C [RQD r 46%] C2- Very hard, slightly weathered, gray,
GRANITIC GNEISS. Foliation is high angle,
extremely close. Joints are low to high angle
106.44 dipping, close, tight to open.
13.72
-BEDROCK- /
15 Bottom of Exploration at 13.72 m.
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 10.6 10.67 m 3.04 m
No. of Samples
6D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S7-5

Sheet 1 of 1






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S7_6
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230788.82
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283038.66

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 123.36 Casing Auger Mud Sampler Core Barrel
Date Started: 27 December 2000 Utilized X X
Date Finished: 29 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) Bdty | NXY | Nxt)
Groundwater Observations Size 1.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %T:x’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | o. |0.45. 030-|045.| ELEV/
y | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC))
" 5 » Asphaltand road base .
0.15-0.30 ! 015 015 D 100715 015 Very dense brown SILT and coarse to fine
SAND
Very dense brown and white coarse to fine_
152-2.13 > lo611036 D 16 | 81 44 19 SAND and coarse to fine GRAVEL, trace silt
3.05-3.66 3 0.61 | 0.30 D 14 13 16 20 Medium dense light brown fine SAND
5 4.57-5.18 4 1061|041 D 16 13 18 21 Dense brown fine SAND and SILT, trace coarse
sand
117.36 -FILL-
6.10-6.71 5 |061,030| D | 11 | 13 | 21 | 24 6.00 Dense brown coarse to fine SAND, trace fine
gravel, silt
7.62-8.23 6 0.61 | 0.23 D 19 27 25 36 Very dense brown coarse to fine SAND, and
fine gravel
On boulder at 9.14 m.
10 Cored boulder from 9.30 m. to 9.75 m.
Cored boulder from 10.67 m. to 11.73 m.
12.19-12.27 7 0.08 | 0.00| D A00/.08 No recovery
Roller bit through cobble and boulders through
14,33 m.
109.03 -GLACIOFLUVIAL DEPOSITS-
14.33-15.85 1 1.52 | 1.18 C [RQD F 36%] 14.33 C1- Very hard, fresh to moderately weathered,
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 12.2 14.35 m 3.06 m
No. of Samples
7D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S7-6
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 2






J. Muccino SM- 001 - M REV. 1/94 BORING REPORT | Hole No. S7-6
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230788.82
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 283038.66

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A:

91313100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 123.326 Casing Auger Mud Sampler Core Barrel
Date Started: 27 December 2000 Utilized X X
Date Finished: 29 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) Bdty | NX(st) | Nx(dt)
Groundwater Observations Size |.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E Cb?;;:Sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER ANGE
P | per DEPTH PEN. | REC cH REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | o. | 0.15- | 0.30- | 0.45- ELEV./
4 | meter | FROM-TO m.| m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (FT) OF WASH WATER, ETC.)
purple to white, coarse to fine grained GNEISS.
Foliation is high angle to vertical, extremely
15.80-17.32 ) 1521 078 c IRQD & 15%1 close. Joints are low angle to vertical, close,
i ’ o ! rough, undulating, discolored, open.
Fractured from 14.69 m. to 14.9 m.
105.99 C2- Same as C1, except highly fractured from
17.37 16.1 m. to'16.61m.
-BEDROCK-
Bottom of Exploration at 17.37 m.
20
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NwW 0.0 12.2 14.35m 3.05 m
No. of Samples
7D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test S$SS=Split Spoon Hole No. S7-6
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






APPENDIX B
Previous Explorations





Gars Hill rort_zEMOIs__Mx REV. z/gzm_ SHEET 1 oF 1
BORING CREW LEADER DE?A%C{EN-UOOF?%%?HON LOCATION SlPe Fieure 2
Michelle Jackson REA HI A ‘ Genera Borings? Inc.
————TREPEC TUR Town Waterbury BORING REPORT BORING CONTRA ' ;
Halev & Aldrich. Inc. PROJECT NAME Relocation T-84 Fxir Ramp A-N g Fnoinse
- SOILS ENGINEER PROJECT NO.  151-207 DESIGN ENGINEER
-~ATIOR
“oceeizv. 378.9 AUGER CASING  SAMPLER CORE BAR JHOLE NO. B-1
= mmsnep _10/8/91 TYPE W D N |LNE & STATION 100+38 T84 Excit Ramp !
@waTER ORSERVATIONS SIZE 1.0, s" 1-1/8" | 1-5/8" |OFFSET 18R \
9 FT. AFTEX O HRS. |HAMMER WT. 300 140 BIT N. COORDINATE 257,346 !
FT. AFTER HRS. |RAMMER FALY 24 30" | CaphidelE COORDINATE 528,692 !
T SAMPLE BLOWS - }
DEPTHS PER § INCHES | STRATA | ENTIFICATION OF SOIL® !
— .|REC. OoN CHANGE FIELD 10 QF SoILl
CASING) [N FEET PEN. IR {
1 DEFPTH REMARKS (INCL. COLOR, LOSS OF
e R Ll e INCH TYPS)  SAMPLER _ J grev. WASH WATER, SEAMS IN ROCK,ETC.) ;
FooT 05 |6-12112-18
2 0-2.0" 1 241 151 0 A 3 &t 1) Brown fine-coarse SAND, trace
2 > fine-medium gravel. Dry/Loose -
15 !
20 , |
20 | 5.0'-7.0' 2 126} 61D 1101 8 2) Brown fine-medium SAND, trace ;
13 | 8 fine-medium gravel. Wet/Medium |
t
}2 (FILL) ¢
15 9.0" 1
T.12.0" 24 3 3 I
g | 10.07-12.0'13 1241 18 D ,; 3) Brown fime SAND, trace organic |
L silt, wood and gravel. Wet/Loose
A
4 13.0°'
;.8 TS 017 E 5% ] 181D § 201 201 ss 4) Brown fine-coarse SAND, litcle
51 - - 71 flne-—medlum gravel. Wet/Very Dense
131
114
60 b
y1 97 20.0'-21.0' 15 12 71D 20 11 D0ARY 5) Brown fime SAND, little sile,
! 21.0' | trace fine-medium gravel. Wet/Very
3 - NDense.
3
1 z Run#l-Cored Rock 21.0"-26.0"
- Recovered 57" gray GNEISS.
51.0-26.0' 11 1a0nlszlc =1 26.0" | RQ@ = 95%
i END OF BORING 26.0'
] |
}
|
| ]
i |
= | |
| | 1 |
| | | |
| | |
| ] | |
t 1 o
SROM GROUND SURFACE T 20 FEEZT USED 4 INCH TASING THIN - INCH CASING FOR - FEET 4]
A
OTAGE IN EARTH 21" FCOTAGE IN ROCK 3’ NO. OF SAMPLES  § HOLE NO. B-1 |
LARMPLE TYPE CODING: D=DRIVE C=CORE A= AUGER UP=UNDISTURBED, PISTON V=VANE TEST
OPCRTIONS USED: TRACI:=I-10g UWITTLE=10-200 SOWE =20 -4 ANO =T5-50%






- Cary Hill Fql_g:.\t SM-1 REV. &/83 SHEET 1 oF 1
BORING CREW LEADER DEPARTMENT OF 1 rﬁiggggﬁmow LOCATION 581“ BFi°urP 2
Chris Harriman BUREAU OF HIGHWA Gepera Ol’inés , Inc.
iNSPEG TOR Town Waterbury BORING REPORT BORIN N
Halev & Aldrich, Inpc. PROJECT NAME Reloacarign T-84 Fxir Ramp A-N Consul ng_g%%
SOILS ENGINEER PROJECT NO.  151-207 DESIGN ENGIN
OCATION
UJRFACE ELEV. 379.0 AUGER CASING SAMPLER CORE BAR [HOLE RQ. B-2
JATE FINISHED 10/8/61 [TYPE Y. HW .D - NX LINE & STATION 109454 T84 Exdit Rar
GROUND WATER OBSERVATIONS SIZE 1.D. " 4"} 1-3/R" {1-5/8" |OFFSET 10 L o
T+ B8 FT. AFTER 0 HRS. IHAMMER WT. 300 140 8IT N. COORDINATE 257,366
= FT.  AFTER HRS. |HAMMER FALL 241 30" |Cachida)E- COORDINATE 528,718
SAMPLE BLOWS -
° DEPTHS PER 6 INCHES | STRATA IDENTIFICATION OF S
- - - JREC. ON CHANGE FIELD A (o] § NN
P EASING IN FEET PEN- IR 5
EPTH REMARKS (INCL- COLOR, LOSS OF
T %R frow . To | MO PO INCHTYPEL  SMMPLER } Coiey. WASH WATER,SEAMS IN ROCK,ETC.)
" {rooT 0-5 l6-12112-18
20 0 -2.0" T | 2411810 21 231 23 27 1 3" Topsoil
37 z ‘ 1) Tan fine-coarse SAND, trace silr,
40 trace fine-coarse gravel. Dry/Dense
26 . |
5 130 5.0"-7.0" 2 l261181p t1sl12l10 2) Tan fine-coarse SAND, little
20 114 ! coarse—fine gravel. Wet/Medium
24 (FILL)
76 8.0
|
60 : -
e ting 10‘0(_17’01 3 A 151D ) 29! 1a 3) Brown EIHETCOErSE-SAND, trace
s 15 1 i silt, trace fipe-medium gravel.
0 i | Wer/Very Dense
42 HW Refusal @ 18'; Rollerbit to.
37 _ 19.5'; Spun NW to 21.5'.
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Laboratory Results
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A S§7-5 D3 3.05-3.66 6.5
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d Coarse to fine SAND, some medium to fine gravel, little silt - FILL
|x Coarse to fine SAND, little silt, trace gravel - FILL
A Coarse to fine SAND, little gravel, little silt - GLACIAL TILL
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Date: 1/4/2001 File No.: 91313-100
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Expl. No. |Sample No. Depth (m) LL PL Pl | ™&™™  Cc Cu
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x| S76 D6 7.62-8.23 17.7 1.00 | 4.74

Sample Description

d Brown fine SAND, little silt

X Brown coarse to fine SAND, trace fine gravel
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Part 11 - Determining Total Hardness of Intact Rock Core Page 4

FIGURE 1-1: Range of Hy for Common Rock Types Bored by TBKS. (Tarkoy. 19752)
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Haley & Aldrich, Inc.

100 Corporate Place

Suite 105

Rocky Hill, CT 06067-1803

Q Tel: 860.282.9400
HALEY& Fax: 860.721.0612
ALDRICH HaleyAldrich.com

Revised 8 May 2003
25 January 2001
File 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 04321, Hamilton Avenue over 1-84
State Project 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 04321, Hamilton Avenue over 1-84, for I-84 reconstruction
project. This work was conducted in accordance with our agreement dated 26 December
2000.

In summary, subsurface conditions consist of fill, glaciofluvial deposits and glacial till over
bedrock. Bridge No. 04321 is a three span bridge supported by two abutments and two piers.
We recommend the structure be supported on spread footings bearing on undisturbed natural
soils, bedrock or granular fill placed above these materials. Our detailed recommendations
follow.

PROPOSED CONSTRUCTION

Bridge No. 04321 (formerly referred to as Structure 1 & 3) is located at the intersection of
I-84 and Hamilton Avenue in Waterbury, Connecticut, see Figure 1, Project Locus. Bridge
No. 04321 replaces the existing 16-m wide, 54-m long, four lane, two span bridge. The
centerline is approximately 2 meters west of the centerline of the existing bridge. The
existing structure carries numerous utilities, which will be relocated temporarily during
construction.

Bridge No. 04321 is a continuous three span bridge with a welded steel plate girder
superstructure. The bridge is about 141 m in length, span lengths are 33.97 m, 45.98 m, and
57.0 m, and the deck width is 24.75 m. The bridge has two central piers and abutments at
each end. U-wingwalls extend along the alignment from the abutments. Abutment walls



Dell-2

letter head top





Berger, Lehman Associates, P.C.
Revised 8 May 2003

25 January 2001

Page 2

range in height from 1.8 to 5.2 m. The abutments have a 56 degree skew in relation to the
bridge centerline. The Hamilton Avenue road grade at the proposed bridge ranges from EL.
121 to 123.9; I-84 pavement grade beneath the bridge is approximately 115.

Elevations in this report are in meters and refer to NGVD 29. Elevations from previous
exploration logs have been converted from english to metric units.

SITE CONDITIONS

1-84 under the Hamilton Avenue Bridge was constructed in a cut section. Original grade
ranged between approximately EL. 120.4 and EL. 122.0, 5.6 to 7 m above the -84 pavement
grade of approximately EL. 115. Hamilton Avenue bridge grade ranges from EL. 120 to
122. Cut slopes along 1-84 near the bridge are inclined at slopes ranging from 1V:1.5H to
1V:2.75V. Outcrops are visible between Stations HA 25 + 255 and HA 25 + 325, 30 to 60
m west of the proposed bridge.

SUBSURFACE INVESTIGATIONS
Recent Explorations

Eight borings (S1,3-1 through S1,3-8), two at each abutment and pier, were drilled by
General Borings, Inc. of Prospect, Connecticut between 29 November and 13 December
2000. The test borings were drilled with 76 mm I.D. casing to depths ranging from 6.4 to
13.1 m, including 3.0 to 6.1 m of rock coring. Bedrock was cored at each boring with a 55-
mm I.D. NX core barrel. Standard Penetration Tests were conducted at maximum 1.5-m
intervals in the overburden soil. The boring locations are shown on Figure 2. A-I Engineers,
Middletown, Connecticut, surveyed as-drilled locations and elevations.

Previous Explorations

Subsurface explorations conducted in 1955 for the existing structure consisted of one test pit
and seven test borings. Explorations were terminated in bedrock 3.3 to 11.6 m below ground

surface. The exploration locations are shown on Figure 2, and logs are included in Appendix
B.

Subsurface Conditions

Subsurface conditions encountered in the explorations consisted of fill, glaciofluvial deposits,
and glacial till, overlying bedrock. Soil strata are described below, in order of increasing
depth. Subsurface profiles at each substructure are shown in Figures 3A through 3D.
Subsurface conditions at each exploration are summarized on Table 1.
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Thickness Generalized Description
(m)

0.2t03.1 Fill - Medium dense dark brown to brown SAND, little to some silt,
little gravel with occasional cobbles and boulders. Dense brown
SILT with sand and fine gravel was encountered in S1,3-8.

0.7t0 7.6 Glaciofluvial Deposits - Very dense brown SAND and GRAVEL
with numerous cobbles and boulders.

Upto7.0 Glacial Till -mixtures of sand, gravel, cobbles, and boulders

(encountered in previous borings).

Bedrock - Bedrock is described as hard, fresh to moderately weathered, granitic GNEISS,
and is part of the Waterbury Gneiss formation. Bedrock encountered in borings is between
EL. 109.0 to EL. 119.0. Elevations of the top of rock are in Table I and shown in the
subsurface profiles. Outcrops are visible between Stations HA 25 + 255 and HA 25 + 325,
30 to 60 m west of the proposed bridge.

Weathered rock overlies sound rock in previous borings 4, 5 and 7. The thickness of
weathered rock varies from 1.4 m to 3.1 m thick.

Groundwater Conditions

Groundwater was not indicated on logs from the previous subsurface investigation. Water
was reported in recent boring S1,3-3 at EL. 113.7 immediately after drilling, and may
represent drilling water trapped in the borehole. Other borings did not encounter water.
Groundwater levels will fluctuate with season, precipitation and nearby construction activity.

Laboratory Testing
Three grain size analyses (ASTM D422) were performed on representative soil samples to

confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix C.
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GEOTECHNICAL ENGINEERING RECOMMENDATIONS
Foundation Type

We recommend that the abutments, piers, and wingwalls be founded on spread footing
foundations bearing on undisturbed dense glaciofluvial deposits, glacial till, bedrock, or
granular fill placed above these materials.

Foundation Design Criteria
Design foundations using the following criteria:

Q Design footings bearing on soil or a combination of soil and rock for an ultimate bearing
pressure of 2500 kPa at a point located a distance of B/3 from the toe, where B is the
footing width. Design footings that bear entirely on rock for an ultimate capacity of 4000
kPa. The resultant should be within the middle third. The resistance factor should be
0.45.

0 Design footings founded on soil to bear a minimum 1.2 m below proposed exterior grade,
for frost protection.

0 Place a layer of granular fill, having a minimum thickness of 0.3 m, over the natural soil
or bedrock to protect soil bearing surfaces from disturbance, and to level rock surfaces,
compensate for overbreak and reduce lateral pressures.

0 For footings designed for the recommended bearing pressure, we estimate total settlement
will be less than 12 mm, with differential settlements between adjacent abutment and piers
less than 6 mm. Settlement will occur as load is applied.

Abutment 1

The bearing elevation for Abutment 1 is El 113.2. Borings S1, 3-7 and S1, 3-8 indicate
bedrock is between EL. 116.1 and EL. 118.0, 2.9 to 4.8 m above abutment subgrade level.
Therefore, Abutment 1 will bear on rock. If possible, the bearing grade should be raised to
reduce the amount of soil and rock excavation required.

Pier 1
The bearing elevation for Pier 1 is EL. 112.4. Borings S1,3-5, S1,3-6 and 7 indicate bedrock

is between EL. 114.0 and EL. 118.5, 1.6 to 6.1 m below the bedrock surface. Therefore,
Pier 1 will bear on rock.
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Pier 2

The bearing elevation for Pier 2 is EL. 112.5. Borings S1, 3-3, S1, 3-4, 3, 4 and 6 indicate
the bedrock surface is between EL. 109.4 and EL. 115.8. Therefore, Pier 2 will bear on both
soil and rock.

Abutment 2

The bearing elevation for Abutment 2 is El 115.0. Borings S1, 3-1, S1, 3-2 and test pit 1
indicate bedrock is between EL. 112.9 and EL.119.0. Therefore, Abutment 2 will bear on
both soil and rock.

Lateral Earth Pressures

Abutments and wingwalls should be designed for active earth pressure, traffic surcharge and
seismic pressures as shown on Figure 4.

Sliding and overturning criteria are also provided on that figure.
Seismic Design

A seismic soil coefficient, S, equal to 1.0 is recommended. The soils at the site are not
considered to be liquefaction susceptible under the design earthquake event. Seismically
induced settlement should not be significant.

Structure Backfill and Drainage

Previous structure backfill should be placed behind the abutments and abutment wingwalls
above a line defined by a 1V:1.5H slope extending up from the heel of the footing and
extending to the bottom of subgrade. Pervious structure backfill should meet the
requirements of CONNDOT Form 815 M.02.05 and compacted according to the
requirements of Section 2.16, Pervious Structure Backfill.

We recommend the abutments and wingwalls be drained by 100 mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3 m.
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Reuse of Excavated Soils

The existing soils to be excavated consist primarily of glaciofluvial deposits. Based on the

results of the sieve analyses in Appendix C, these soils do not meet gradation requirements
for pervious structure backfill or granular fill. Excavated fill and glaciofluvial deposits will
generally be suitable for embankment fill.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed equipment,
construction methods and procedures.

Excavation and Temporary Lateral Support

Temporary excavations up to about 6.5 m high will be required to construct foundations for
abutments. Temporary lateral support will be required to protect Hamilton Avenue and
nearby utilities. Steel sheet piling will not be feasible due to the amount of boulders in the
overburden. Soldier piles and lagging is feasible, although pre-excavation or rotary drilling
will be required at some locations to penetrate boulders. Soil nail walls might also be
feasible. However, vertical or near-vertical temporary slopes may not be stable in the coarse-
grained site soils, and walls may need to be relatively flat, or construction procedures
modified to compensate for the poor standup characteristics of site soils.

Excavations will be in soil and bedrock. Conventional heavy construction equipment appears
practical for excavation of overburden soils. The bedrock is hard and will require controlled
blasting for efficient removal.

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes of 1V:1H (Soil Profile Type B), or flatter,
appear appropriate but should be confirmed during construction based on conditions at the
time of excavation. Temporary cuts in bedrock may be near vertical.

Dewatering

The need for significant dewatering is not anticipated. Surface water should be diverted for
excavations. If needed, dewatering may be accomplished using filtered sumps.
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Bedrock Excavation

Rock excavation is anticipated at each substructure. Blasting will be required to excavate
rock efficiently and in a cost-effective manner. Controlled blasting methods are
recommended to maintain ground vibrations and air blast over pressures below allowable
levels, control fly rock, and reduce overbreak below foundations and beyond the excavation
perimeter. Airblast overpressures should be maintained below 100 Pa (0.014 psi) at the
nearest building. Peak particle velocities should be maintained below the limits shown on
Figure 5, Safe Levels of Blasting Vibrations.

CLOSURE

This report has been prepared for specific application to the 1-84 Reconstruction Project, as
understood at this time, in accordance with generally accepted geotechnical engineering
practice. In the event that changes in the nature, design or location of the project elements
are planned, the conclusions and recommendations contained in this report should not be
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon the data obtained from the
referenced subsurface explorations. The nature and extent of variations between explorations
may not become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.
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We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

W Ir b (it

Kurtis E. Amidon
Engineer

< ParT. Kinard £E.
Vice President

,/7 ; /
ffohn P. Dugan,
Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A - Abutment 1 Section
Figure 3B - Pier 1 Section
Figure 3C - Pier 2 Section
Figure 3D - Abutment 2 Section
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Figure 5 -Safe Levels of Blasting Vibrations
Appendix A - Recent Test Borings Logs
Appendix B - Previous Explorations
Appendix C - Results of Laboratory Testing
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TABLE 1

SUMMARY OF SUBSURFACE DATA

BRIDGE NO. 04321, HAMILTON AVENUE OVER I-84

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION

STATE PROJECT NO. 151-273
WATERBURY, CONNECTICUT

EXPLOR. ELEV. | DEPTH THICKNESS OF SOIL STRATA (m) BEDROCK GROUNDWATER
NUMBER (m) (m) FILL GLACIO GLACIAL WEATHERED LEVEL (m) LEVEL (m)
FLUVIAL  TILL ROCK DEPTH | ELEV. | DEPTH| ELEV.

Recent
51,3-1 119.44 6.40 1.00 2.15 -- - 3.15 116.29 -- --
$1,3-2 120.26 10.67 | 1.00 6.32 - -- 7.32 112.94 -- --
$1,3-3 115.25 9.10 0.91 1.38 -- - 2.29 112.96 [ 1.55 113.70
51,3-4 114.91  9.60 2.59 0.69 - -- 3.28 111.63 -- --
$1,3-5 121.89 10.06 | 0.30 3.51 - - 3.81 118.08 -- -~
S1,3-6 122.55  9.60 3.05 0.46 -- -- 3.51 119.04 -- -
$1,3-7 125.25 13.11 1.52 7.62 -- - 9.14 116.11 -- --
51,3-8 122.60 9.14 1.00 3.57 -- - 4.57 118.03 -- --
Previous

1 122.3 3.6 1 23 -- -- 33 119.0 - -

2 120.2 8.0 0.2 5.4 -- -- 5.6 114.6 -~ --

3 121.0 7.6 -- 5.2 -- -- 5.2 115.8 -- -

4 121.0 12.2 1 1 6.5 3.1 11.6 109.4 -~ --

5 121.2 9.7 -- 6.6 -- 1.5 8.1 113.1 -- -~

6 121.5 11.0 2.8 2.8 34 - 9.0 112.5 -- --

7 122.4 9.8 0.6 2.4 4 1.4 8.4 114.0 -- --

8 122.2 12.2 1.4 1.2 7 - 10 112.2 -- --
NOTES: Haley & Aldrich, Inc.
1. "--"indicates not encountered
2. Elevations are in meters and refer to the NGVD 29.

3. Refer to boring logs for detailed soil and rock descriptions.
4. Groundwater levels were measured shortly after drilling.
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91313—-100 BO2

LEGEND:

125 / EXISTING GROU 125
[ R R S e /A
61
50,0 R
120 I 120
100/.45
GLACIOFLUVIAL k APPROXIMATE
R FINISHED GRADE
~ R < ~
= — 2 — 2
BEDROCK
z 0 ™ c - 15 >
2 o | :
L EL. 1132 A - éeF
BOE
110 110
105 105
LT 20 LT 15 LT 10 LT 5 0 RT & RT 10 RT 15 RT 20
HAMILTON AVENUE
CENTER LINE

APPROXIMATE GROUND SURFACE ELEVATION

2m UP OFFSET DISTANCE AND DIRECTION FROM BASELINE

100/0.1

BOE

2

=4
l=1

I

0|
(=)

MAJOR STRATUM BOUNDARY

WATER LEVEL NOTED DURING
OR SHORTLY AFTER DRILLING.

LOCATION OF SAMPLE OBTAINED BY DRIV!NG

A 0.D. SPLIT-SPOON SAMP!

WITH A 635 kg WEIGHT FALLING 76 2

NUMBER INDICATES STANDARD PENETRATION
RESISTANCE "N” VALUE, IN BLOWS PER 0.30 m.

INDICATES SPLIT SPOON REFUSAL

SAMPLER DRIVEN <0.30 m, FRACTION INDICATES:

NUMBER BLOWS TO DRIVE SAMPLER
DEPTH SAMPLER WAS DRIVEN (m)

CORE SAMPLE, 50 mm DIA., FRACTION INDICATES:
% CORE RECOVERY
ROCK QUALITY DESIGNATION (%RQD)
BOTTOM OF EXPLORATION/REFUSAL

ABUTMENT 1 AT SKEW
CENTER LINE STATION HA 25+211
(LOOKING NORTH)

NOTES:

1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
TEST BORING AND FOUNDATION LOCATIONS.

2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS REPORT.

3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT
REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIFIED
EXPLORATION LOCATIONS.

4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC
REPRESENTATION OF THE TEST BORINGS REPRESENT THE
APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE

TRANSITION BETWEEN MATERIALS IS APPROXIMATE. 0 5 10

SCALE IN METERS
1:200

‘UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO. 151-273
WATERBURY, CONNECTICUT

ABUTMENT 1 SECTION

BRIDGE NO. 04321
HAMILTON AVENUE OVER |-84

SCALE: AS SHOWN JANUARY 2001

FIGURE 3A





91313—-100 BO2

LEGEND:

100/0.1

BOE/

LY

125 ‘1 3 > 125
(7 EXISTING GROUND SURFACE '
8
13m UP / o
2 18
FILL
\\ 17
- \
P 120
120 = | | GLACIOFLUVIAL SVAN
70 / %
APPROXIMATE
& \ ey 8 FINISHED GRADE
s s
N 115 - fé ~. = o 115 =
WEATHERED BEDROCK BEDROCK /
EL. 112.4 & - BoE
A
110 110
105 105
LT 20 LT 15 LT 10 LT 5 0 RT 5 RT 10 RT 15 RT 20
HAMILTON AVENUE
CENTER LINE
PIER 1 AT SKEW
CENTER LINE STATION HA 25+4247.5
(LOOKING NORTH)
APPROXIMATE GROUND SURFACE ELEVATION
2m UP OFFSET DISTANCE AND DIRECTION FROM BASELINE
MAJOR STRATUM BOUNDARY
WATER LEVEL NOTED DURING NOTES:
OR SHORTLY AFTER DRILLING. 1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
LOCATION OF SAMPLE OBTAINED BY DRIVING TEST BORING AND FOUNDATION LOCATIONS.
@vnHo mm g‘ . Sﬁé’g;?P%(\l)_l\LllNSGAM]%LZER 2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
. mm.
N UNBER DI Ee “STANDARD. PENE 21, TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS -REPORT.
RESISTANCE "N” VALUE, IN BLOWS PER 0.30 m. 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
INDICATES SPLIT SPOON REFUSAL INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT
SAMPLER DRIVEN <0.30 m. FRACTION INDICATES: REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIFIED TR | U NTERSTATE \ROUTE B4 JRECONSTRUCTION
NUMBER B WA T DRIVE SAMPLER ‘ EXPLORATION LOCATIONS. JXRDIAIGEN | WATERBURY, CONNECTICUT
DEPTH SAMPLER WAS DRIVEN (m) 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC F————

g

CORE SAMPLE, 50 mm DIA,, FRACTION INDICATES:
% CORE RECOVERY
ROCK QUALITY DESIGNATION (%RQD)
BOTTOM OF EXPLORATION/REFUSAL

REPRESENTATION OF THE TEST BORINGS REPRESENT THE
APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE

TRANSITION BETWEEN MATERIALS IS APPROXIMATE. o 5 10

SCALE IN METERS
1:200

UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

PIER 1 SECTION
BRIDGE NO. 04321
HAMILTON AVENUE OVER |-84

SCALE: AS SHOWN JANUARY 2001

FIGURE 3B





91313—100 BO2

LEGEND:

100/0.

|l|<

1

3

BOE/

R

125 125
)
( 4
/ Om
1m DOWN 13m UP
120 120
APPROXIMATE
1,3+ /— FINISHED  GRADE
AND EXISTING
5 . 1133 o GROUND SURFACE - 5
115 70
et S T T L T AL e
~-J N e Ve £ T I e SO 17
EL. 112.5 —— ' Boe Ne GLACIAL TILL o e
/ 0,
X;g% GLACIOFLUVIAL WEATHERED ROCK | — L
110 Voo < /W / 110
N GLACIOFLUVIAL
# 3 BEDROCK
8
BOE
105 105
LT 20 LT 15 LT 10 LT 5 0 RT 5 RT 10 RT 15 RT 20
HAMILTON AVENUE
CENTER LINE
PIER 2 AT SKEW
CENTER LINE STATION HA 25+294
(LOOKING NORTH)
APPROXIMATE GROUND SURFACE ELEVATION
2m UP” OFFSET DISTANCE AND DIRECTION FROM BASELINE
MAJOR STRATUM BOUNDARY NOTES:
1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
NATER LEVEL NOTED DURING TEST BORING AND FOUNDATION LOCATIONS.
LOCATION OF SAMPLE OBTAINED BY DRIVING 2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
A 80 mm 0.0. SPLIT-SPOON SAMPLER TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS REPORT.
MRy . §TANDARD 1S \JE% oo, 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
RESISTANCE "N VALUE, IN BLOWS PER 0.30 m. INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT
INDICATES SPLIT SPOON REFUSAL REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIIED WIWENPO | U INTERSTATE ROUTE 54 RECONSTRUCTON
SAMPLER DRIVEN <0.30 m, FRACTION INDICATES: ' INBVRRGIE | Soereoe S onngcniour 272
4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC |
DEPTH SAMPLER WAS DRIVEN (m) REPRESENTATION OF THE TEST BORINGS REPRESENT THE
CORE SAMPLE, 50 mm DIA, FRACTION INDICATES: APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE PIER 2 SECTION
% CORE_RECOVERY TRANSITION BETWEEN MATERIALS IS APPROXIMATE. o 5 0 BRIDGE NO. 04321
K b DT TION (ARAD) 5. SOME SOIL AND ROCK AROUND PREVIOUS EXPLORATIONS MAY ey pys HAMILTON AVENUE OVER |-84
BOTTOM OF EXPLORATION/REFUSAL HAVE BEEN EXCAVATED DURING CONSTRUCTION OF THE S T UNDERGROUND
EXISTING BRIDGE. ENVIRONMENTAL
SOLUTIONS SCALE: AS SHOWN JANUARY 2001

FIGURE 3C
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EXISTING GROUND SURFACE
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w # BEDROCK
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CENTER LINE STATION HA 254352
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APPROXIMATE GROUND SURFACE ELEVATION
2m UP OFFSET DISTANCE AND DIRECTION FROM BASELINE
MAJOR STRATUM BOUNDARY NOTES:
Y WATER LEVEL NOTED DURING P
: 1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
SSCE:SST;: AST;EL;R‘;LBLT':;‘ED o DRVING TEST BORING AND FOUNDATION LOCATIONS.
C\VTHO mm O.D. SPLIT~-SPOON SAMPLER 2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
ITH_A 63.5 kq WEIGHT FALLING 762 mm. TEST BORING LOGS CONTAINED IN APPENDIX A AND B OF THIS REPORT.
N D e D NRIRD R ETRATION ) m. 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON
INTERPOLATION BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT
INDICATES SPLIT SPOON REFUSAL REPRESENT ACTUAL FIELD CONDITIONS AT OTHER THAN SPECIFIED
SAMPLER DRIVEN <030 m, FRACTON INDICATES: EXPLORATION LOCATIONS.
DEPTH SAMPLER WAS DRIVEN (m) 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC
CORE SAMPLE, 50 mm DIA., FRACTION INDICATES: REPRESENTATION OF THE TEST BORINGS REPRESENT THE
" % CORE RECOVERY APPROXIMATE BOUNDARY BETWEEN SOIL OR ROCK TYPES. THE
ROCK QUALITY DESIGNATION (%RQD) TRANSITION BETWEEN MATERIALS IS APPROXIMATE. 0 5 10
BOTTOM OF EXPLORATION,/REFUSAL AL N e
1:200 EGNERNE L
ENVIRONMENTAL

SCALE: AS SHOWN

) ) U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
]{ALFYVéC STATE PROJECT NO. 151-273
ALDRICH WATERBURY, CONNECTICUT

ABUTMENT 2 SECTION
BRIDGE NO. 04321
HAMILTON AVENUE OVER |-84

JANUARY 2001

FIGURE 3D
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91313-100 AQ7

50.8 mm/séc

§ DRYWALL, 19.1! mim/sec
4
S 7
£ /
E /
r | _PUASTER! 127 mm/sec 7/
3]
g 10 // -
3 /
£ /
g /
e
3
1 i
1 10
FREQUENCY, Hz
REFERENCE:

BUREAU OF MINES REPORT OF INVESTIGATION 8507,
PRODUCED BY GROUND VIBRATION FROM SURFACE MINING BLASTING"”, [980.

100

"STRUCTURE RESPONSE AND DAMAGE

HALLY &
ALDRICH

Univis
B %M E!% G
ERRIRNMENTAL
BOAISTIONS

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO. 151-27
WATERBURY, CONNECTICUT

SAFE LEVELS OF
BLASTING VIBRATIONS

SCALE: AS SHOWN JANUARY 2001

FIGURE 5





APPENDIX A

Recent Test Borings Logs





E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. $1.3-1
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231220.70
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 281986.33

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 119.44 Casing Auger Mud Sampler Core Barrel
Date Started: 13 December 2000 Utilized X ‘X X
Date Finished: 13 December 2000 Type BW | NW | HW | Pipe | Solid | Holiow SS B(st) B(dty | NX(st) | NX(dt)
Groundwater Observations Size |.D.(mm) | 60 | 76 | 100 | 64 35 X 35 35 55 55
@ NE m after days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ bej\:’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER CHANGE
P | per DEPTH PEN. | REC ON'S G REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | o. 10151030 |045.| ELEV/
\ | meter | FROM-TO m. m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
. Asphaltand RoadBase .~ .
0.30-0.91 1 1061030 D 7 15 | 11 19 0.28 Medium dense dark brown coarse to fine
118.44 SAND, little fine gravel, silt
1.00 -FILL-
1.562-2.13 2 0.61 | 0.41 D 11 13 15 8 Medium dense dark brown coarse to fine
GRAVEL, some coarse to fine sand, trace silt
116.29 )
3.05-3.15 3 0.10 | 0.10 | D [100/10 315 Very dense brown fine SAND, some gravel,
3.35-4.87 1 |152]125] C [RQD = 40%] little coarse sand, silt
-GLACIOFLUVIAL DEPOSITS-
5 C1- Very hard, fresh, gray and white coarse to
ey e " fine grained BIOTITE ORTHOCLASE QUARTZ
#.oee.AY SRR R IR 987] GNEISS. Foliation is moderately dipping,
extremely close, Joints are low to high angle,
rough, undulating, fresh to discolored, open.
113.04
6.40 Note: Healed high and low angle joints. Rock is
highly fractured in several places
C2- Very hard, fresh, to slightly weathered, gray
and white coarse to fine grained BIOTITE
ORTHOCLASE QUARTZ GNEISS. Foliation is
moderately dipping, extremely close, Joints
appear to be conjugate, moderately dipping to
low angle, very close to close, rough,
undulating, fresh to discolored, open.
-BEDROCK-
10 Bottom of Exploration at 6.40 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 31 335 m 3.05 m
No. of Samples
3D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$1.3-1

Sheet 1 of 1






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S1 3_2
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231207.63
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of [-84 E. Coordinate 282012.36

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 120.26 Casing Auger Mud Sampler Core Barrel
Date Started: 13 December 2000 Utilized X X X
Date Finished: 13 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow 38 B(st) B(dt) | NX(Y) | Nxdt)
Groundwater Observations Size I.D. (mm) | 60 76 100 | 64 35 X 35 35 S5 55
@ NE m after days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
£ Ct:)T:vI\?sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
D ON SAMPLER CHANGE
P per EPTH PEN.| REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ ELEV./
T | half 0- 10.15-10.30- 0.45- OF WASH WATER, ETC
y | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) - ETC)
0.15-0.76 1 |061]045| D | 8 | 11 | 7 | & 0.15 Asphat
Medium dense gray brown coarse to fine
119.26 SAND, and medium to fine gravel
1.00
1.52-1.82 2 {030]030] D | 29 | 100 FILL:
: : : : Very dense gray brown coarse to fine SAND,
and coarse to fine gravel
3.05-3.50 3 0.45 | 0.30 D 19 31 100 Same as D2
Cored from 4.57 m. t0 5.33 m.
Boulders R= .61 m.
5
6.10-6.15 4 0.05 | 0.00 D |50/.05 No recovery
112.94 -GLACIOFLUVIAL DEPOSITS-
7.32 C1- Very hard, fresh, gray, pink, and white
7.62-9.14 1 162 1125 C [RQD = 59%] coarse to fine grained granitic GNEISS.
Foliation is moderately dipping, extremely
close. Joints are low angle, to moderately
dipping, very close to close, rough, planar to
. L 440 undulating, discolored, open to tight.
9.14-10.66 2 1521145 € [RQD 7 44%] C2- Same as C1, except with coarse to fine
10 grained pegmatite, discolored to disintegrated,
open. Fractured zone from 10.15 m. to 10.33
109.59 m.
10.67 -BEDROCK-
Bottom of Exploration at 10.67 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 7.3 335 m 3.06 m
No. of Samples
4D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. $1.3-2
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 1






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S1 3_3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231167.97
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282008.80

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 115.25 Casing Auger Mud Sampler Core Barrel
Date Started: 5 December 2000 Utilized X X X
Date Finished: 5 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 1.55 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %T‘j\::sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-]0.30-|0.45- ELEV./
y | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) QFWASHWATER, ETC.)
3 \ Asphatt
DI lire ! 0.61 1030 D " 7 & 2 019 Dense brown coarse to fine SAND, some
114.34 coarse to fine gravel, trace silt, cobble at .91 m.
0.91 -FILL-
Boulders from 1.37 m. to 1.83 m. Possible top
of rock at 2.29 m.
112.96 -GLACIOFLUVIAL DEPOSITS-
2.29
3.05-4.57 1 1.52 | 1.43 C [RQD # 58%] Very hard, fresh, gray to pink and white, coarse
to fine grained GRANITIC GNEISS. Foliation is
low angle extremely close. Joints are low angle
to vertical, close to moderate, rough, fresh to
L discolored, open.
5 4.57-6.09 2 | 1582 )152] C [RAD =85%] Same as C1, except fresh to slightly weathered,
joints are very close to moderate, low angle
6.10-7.62 3 1.52 | 1.42 C [RQD # 93%] Same as C1, except joints are low angle
moderate
7.62-9.14 4 152 1126 | C [RQD # 83%] Very hard, fresh, dark gray to white, pink,
coarse to fine grained GRANITIC GNEISS,
foliation is low angle, extremely close. Joints
106.15 are low angle, moderate, rough, fresh, open.
9.10 -BEDROCK-
' Bottom of Exploration at 9.10 m.
10
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 3.1 2.29 m 6.08 m
No. of Samples
1D, 4C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S$1.3-3
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 1






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S1 3_4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231149.15
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282038.25

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 114.91 Casing Auger Mud Sampler Core Barrel
Date Started: 5 December 2000 Utilized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ NE m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fail (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E %’I":\'A;‘Sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE
P | per DEPTH PEN. | REC C REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type R ~ ~ 5 ELEV./
T | half m | m 0- 0.15-)0.30-10.45 OF WASH WATER, ETC.)
H | meter FROM - TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) : '
0.10 Asphat  _ _ _ _ ______ _
0.30-0.91 1 10611020 D 12 14 | 11 16 Medium dense brown and gray coarse to fine
SAND, little medium to fine gravel, trace silt
1.52-2.13 2 0.61 | 0.15 D 19 9 8 16 Medium dense brown little coarse to fine SAND
and GRAVEL, trace silt
112.32 -FILL-
2.59
3.05-3.28 3 |023/010] D | 75 [100/.04 11;-33 Very dense gray brown GRAVEL, little coarse
3.51-5.03 1 152 143| C [RQD F 48%] ' \ to fine sand, trace silt [
-GLACIOFLUVIAL DEPOSITS-
C1- Hard, fresh, gray and white, medium to fine
5 grained GNEISS. Foliation is vertical extremely
5.03-6.55 2 11521149 C [RQD 7 76%)} close. Joints are low angle to vertical close to
moderate, rough, planar to undulating to planar,
discolored, open to tight.
C2- Same as C1, except joints are very close to
5 L ~70 moderate.
6.55-8.07 3 1521152 € [RQD  27%] C3- Hard, fresh to slightly weathered, gray,
coarse to fine grained GNEISS. Foliation is
vertical extremely close. Joints are low angle, to
high angle, very close to close, rough, planar to
8.08-9.60 4 152 1113 | C [RQD = 33%] undulating to planar, discolored, open to tight.
C4- Hard, fresh, gray and white, coarse to fine
grained GNEISS. Foliation is vertical extremely
105.31 close. Joints are low angle, to moderate
9.60 dipping, very close close, rough, fresh to
10 ' discolored, open. /
Bottom of Exploration at 9.60 m.
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 3.5 351 m 6.08 m
No. of Samples
3D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

$1.3-4
1

Hole No.
Sheet

of






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S1 3_5
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231123.01
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282025.14

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 121.89 Casing Auger Mud Sampler Core Barrel
Date Started: 29 November 2000 Utilized X X X
Date Finished: 30 November 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) Bty | NX(st) | Nx(dt)
Groundwater Observations SizeID.(mm) | 60 | 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type X Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %m‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ ~ ~ ~ ELEV./
T | haf m | m O- |0.15-10:30-1 0.45 OF WASH WATER, ETC.)
g | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) e
0.00-0.61 1 0.61 | 0.30 D 5 7 15 14 121.59 Medium dense, brown coarse to fine SAND,
0.30 some silt, little fine gravel /
-FILL-
Cored through boulder 1.07 m. to 1.83 m.
Spun casing through boulder to 2.74 m.
Cored boulder 2.74 m. to 3.35 m.
3.35-3.81 2 0.46 | 0.25 40 70 | 100 118.08 Dense brown coarse to fine SAND, some
3.81 coarse to fine gravel, trace silt, (weathered
3.96-5.48 T 15277 1.22 [RQD 7 62%] : rock) rock lodged in spoon shoe
5 -GLACIOFLUVIAL DEPQOSITS-
C1: Very hard, fresh gray to pink and white,
5.49-7.01 2 1.52 | 1.20 C [RQD % 10%)] coarse to fine grained granitic GNEISS, foliation
: i . i is moderately, dipping, extremely to very close,
Joints sets appear conjugate, moderately
dipping to high angle, close to moderate, rough,
undulating, discolored, open.
7.01-8.53 3 | 1582|131 C [RQD 7 38%] C2: Rock is highly fractured from 5.49 m. to
6.49 m. (no structure) from 6.49 m. to 7.01 m.
Hard, fresh, gray white, medium to fine grained
BIOTITE GNEISS. Foliation is low angle
8.53-10.05 4 152 | 1.27 c [RQD # 78%] extremely close. Joints are moderately dipping
. . . . to low angle very close, rough, planar
discolored to fresh, tight.
C3: Hard, fresh gray to slightly weathered,
10 111.83 white medium to fine grained BIOTITE
10.06 GNEISS. Foliation is moderately, dipping,
extremely close. Joints are high angle to
moderate dipping, close, rough, planar to
undulating, discolored, open.
Note: Fractures healed with calcite. Calcite on
joint surfaces
C4: Same as C3, except fresh, coarse to fine
grained. Joints are low angle to moderately
dipping, moderate to wide
-BEDROCK-
Bottom of Exploration at 10.06 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 4.6 3.96 m 6.10 m
No. of Samples
2D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No.

$1.3-5

Sheet

1 of






J. Muccino SM-001-MREV. 1/94 BORING REPORT Hole No. S1 3_6
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231106.08
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 282052.24

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 122.55 Casing Auger Mud Sampler Core Barrel
Date Started: 1 December 2000 Utitized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | NX(dt)
Groundwater Observations Sizel.D.(mm) | 60 | 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ Cb?j\:vnf PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-10.30- | 0.45- ELEV./
y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
CONCRETE
0.15-0.76 ! 06110131 D 7 ° 9 16 0.15 Medium dense gray coarse to fine SAND, some
silt, little medium to fine gravel
1.62-2.13 2 0.61 | 0.25 D 5 6 11 19 Medium dense brown coarse to fine SAND,
some coarse to fine gravel, little silt
119.50 FILL-
3.05-3.35 3 030018, D 23 | 100 11362 Very dense brown coarse to fine GRAVEL, little
3.51-5.03 1 | 152108 C [RQD ¥ 25%] 3.51 \ coarse to fine sand, silt /
-GLACIOFLUVIAL DEPQOSITS-
C1: Very hard, fresh to moderately weathered ,
5 gray to pink and white, coarse to fine grained
5.03-6.55 2 152|094 C [RQD # 94%] granitic GNEISS. Foliation is high angle,
extremely close. Joints are high angle to
vertical, spacing is very close to moderate,
rough, planar, discolored, open. Highly
_ - 0o fractured from 4.06 m. to 5.03 m.
6.55-8.07 3 1521057] C [RQD= 0%] C2: Hard, slightly to moderately weathered,
gray white, coarse to fine grained GNEISS.
Foliation is high angle, extremely close. Joints
are moderately dipping to low angle, close to
8.08-9.60 4 1521152 C [RQD 7 86%] moderate spacing, rough, undulating,
discolored, open highly fractured throughout
entire core run.
112.95 C3: Same as C2
960 C4: Same as C3, except Joints are low angle to
10 ’ moderately dipping, moderate, tight /
-BEDROCK-
Bottom of Exploration at 9.60 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 3.5 3.51 m 6.10 m Losing water while coring C1 and C2.
No. of Samples
3D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

$1.3-6
of 1

Hole No.
Sheet 1






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S1.3-7
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231091.50
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282030.50

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 125.25 Casing Auger Mud Sampler Core Barrel
Date Started: 2 December 2000 Utilized X X X
Date Finished: 2 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dty | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ NO  mafter days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E ifj\'ﬂ?sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE
P | per DEPTH PEN. | REC c REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type ~ i i ~ ELEV./
T naff m m 0 0.15-10.30-1 0.45 OF WASH WATER, ETC))
g | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) PR
0.00-0.61 1 0.61 | 0.45 D 10 12 14 18 Medium dense dark brown coarse to fine
SAND, little fine gravel, silt
123.73 lE)eocred from 1.52 m. to 3.05 m. boulders .37 cm.
1.82 FILL-
3.05-3.66 2 061 |030| D 13 9 52 | 100 Very dense gray brown coarse to fine GRAVEL,
some coarse to fine sand, trace silt
Boulders 4.57 m. to 5.03 m.
5 4.57-4.57 3 0.00 | 0.00 | D | 50/0
6.10-6.40 4 030|015 | D 41 100 Very dense brown coarse to fine SAND and
GRAVEL
7.62-7.77 5 015|008 | D 100 Very dense brown coarse to fine SAND, some
gravel trace silt
116.11 -GLACIOFLUVIAL DEPOSITS-
9.14-9.14 6 0.00 | 0.00 D 50/0 9.14 C1- Hard, fresh to slightly weathered, gray and
10 white, coarse to fine grained BIOTITE GNEISS.
- Foliation is high angle, extremely close. Joints
10.06-11.58 1 152 1149 C [RQD # 69%] are moderate, rough, planar to undulating to
planar, discolored to decomposed, open.
11.68-13.10 2 1.52 | 1.52 C [RQD ¥ 42%)] C2- Same as C1, except foliation is extremely
close to indistinct. Joints are moderately,
dipping to vertical, extremely close to moderate.
112 14 -BEDROCK-
13.11
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. NO= Not Observed
NwW 0.0 9.1 10.06 m 3.05 m
No. of Samples
6D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $1.3-7

Sheet 1 of 1






J. Muccino SM-001- M REV. 1/94 BORING REPORT Hole No. 31 3_8
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231078.47
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282063.85

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 122.60 Casing Auger Mud Sampler Core Barrel
Date Started: 1 December 2000 Utilized X X X
Date Finished: 1 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX{(st) | NX(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ NE m after days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E bejx‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC S G REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | o. | 015 |0.30- | 0.45- ELEV./
4 | meter | FROM-TO mo|m 015 | 030 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
12230 ASPHALT
0.30-0.91 1 {061,030 D 5 8 | 10 | 16 0.30 Medium dense black to brown fine SAND, and
121.60 silt, little coarse sand, trace fine gravel
1.00
-FILL- /
1.52-1.52 2 | 000 000| D 100/0 No recovery
3.05-3.66 3 0.61 | 0.46 D 14 15 30 45 Dense brown SILT, some fine sand, little
coarse sand, fine gravel
118.03 -GLACIOFLUVIAL DEPOSITS-
5 4.57-4.57 4 1000|000, D [100/0|[RQD F 19%] 457 No recovery
4585610 1 1527080 C C1: Hard, fresh to moderately weathered , gray
and white, coarse to fine grained GNEISS.
Foliation is moderately dipping, extremely to
N very close. Joints are low angle to moderately
6.10-7.62 2 | 152 08 C [RQD = 25%] dipping, very close to close, rough, discolored,
open to tight. Highly fractured from 5.13 m. to
6.10 m.
C2: Same as C1, except medium to fine
7.62-9.14 3 152 1045 C [RQD = 0%] grained. Foliation is extremely close. Joints are
close. Highly fractured from 6.1 m. to 6.3 m. &
7.32m.t0 7.62 m.
C3: Whole run is highly fractured rock. No
113.46
914 structure
: -BEDROCK-
10 Bottom of Exploration at 9.14 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion. NE=
NwW 0.0 4.6 457 m 4.56 m Not Encountered
No. of Samples
4D, 3C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $1.3-8
Sheet 1 of 1






APPENDIX B
Previous Explorations
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APPENDIX C
Results of Lahoratory Testing





CONN DOT SIEVE 913138SA.GPJ US LAB.GDT 1/26/01

U.S. SIEVE OPENING IN MILLIMETERS | U.S. SIEVE NUMBERS | HYDROMETER
101.6 50.8 25.4 12.7 3 6 10 16 30 50 100 200
1524 76.2 38.1 13,1 9.5 4 8 14 20 40 60 140
100 s ‘\Ili\!tlzllill T T 1T
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GRAIN SIZE IN MILLIMETERS
9 9 % FINES
COBBLES % GRAVEL % SAND %o
COARSE| MEDIUM FINE COARSE FINE % SILT | % CLAY
) 0.0 17.3 41.5 9.8 10.2 12.9 8.3
X 0.0 0.0 9.9 17.7 21.5 26.3 24.6
A 0.0 32.6 18.5 15.7 10.5 13.2 9.5
Expl. No. |Sample No. Depth (m) LL PL PI i o Cu
® S$1341 D2 1.62-2.13 5.0 119 192.62
4 $13-5 D1 0-0.61 171
A $13-7 D2 3.05-3.66 4.4 0.93 260.05
Sample Description
hd Coarse to fine GRAVEL, some coarse to fine sand, trace silt - GLACIOFLUVIAL
|x Coarse to fine SAND, some silt, little fine gravel - FILL
A

Coarse to fine GRAVEL, some coarse to fine sand, trace silt - GLACIOFLUVIAL

Remarks:

HALEY &
ALDRICH

Glastonbury, Connecticut

U.S. Interstate Route 84 Reconstruction
Waterbury, Connecticut
State Project No.: 151-273

GRAIN SIZE DISTRIBUTION

Date: 1/4/2001 File No.: 91313-100
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Revised 28 January 2003
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File 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 05774, 1-84 Over Mad River
State Project No. 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 05774, I-84 over the Mad River, for the -84
Reconstruction project. The work was conducted in accordance with our agreement dated 26
December 2000.

In summary, subsurface conditions consist of fill and glaciofluvial sand overlying bedrock.
Bridge No. 05774 will be a simply supported bridge on two abutments. We recommend the
structure be supported on end bearing H-Piles. Our detailed recommendations foliow.

PROPOSED CONSTRUCTION

Bridge No. 05774 (formerly referred to as Structure 6) carries [-84 eastbound and westbound
lanes over the Mad River in Waterbury, Connecticut, see Figure 1, Project Locus.

Bridge No. 05774 will be a simply-supported, single-span bridge with a welded steel plate
girder super structure. The spans will be about 38.8 m along the westbound baseline, and
38.9 m along the eastbound. Wingwalls will be U-type. 1-84 bridge grade will be
approximately El. 115.5. Abutment 1 subgrade will be El. 109.5, Abutment 2 subgrade will
be El 110.

The Mad River currently runs through both Abutment 1 and 2 footprint areas. Prior to
construction of the bridge the river will be relocated and the old river channel backfilled.
The new channel will be straightened and routed between the abutments as shown on Figure
2. Proposed 100-yr flood level at Bridge No. 05774 ranges from El. 112.8 on the
downstream side to El. 113.2 on the upstream side.
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Elevations in this report are in meters and refer to NGVD 29.
SITE CONDITIONS

Abutment 1 is located within the dry lakebed of the former Scoville Pond on the west bank of
the Mad River. The Mad River flows through the Abutment 1 footprint area. The lakebed is
relatively flat, with grades ranging from approximately El. 112 to El 110. Contaminated
demolition debris was placed within Scoville Pond in the late 1990’s in the approximate area
shown on Figure 2. Abutment 1 is located about 35 m east of the contaminated fill.

Abutment 2 is located near the eastern limits of the former Scoville Pond. The Mad River
flows through the proposed Abutment 2 footprint area. The east bank of Scoville Pond rises
to a gravel road at El. 114 and then up to Harpers Ferry Road at El. 121 as shown in Figure
2. A pump station is located about 10.5 m east of Abutment 2. A 600-mm dia. reinforced
concrete sewer runs along the unpaved road and connects with the pump station. It is not yet
known whether the sewer will be relocated at Bridge No. 05774 as part of this project. We
have assumed that this portion of the sewer will remain in service during construction.

The bottom of the Mad River channel is El 109.5. The elevation of the Mad River is
approximately El. 110.

SUBSURFACE INVESTIGATIONS
Recent Explorations

Six borings (S6-1 through S6-6) were drilled by General Borings, Inc of Prospect,
Connecticut, between 26 February 2001 and 13 March 2001. The test borings were drilled
with 76 mm [.D. casing to depths ranging from 13.87 m to 23.77 m, including 23.21 m of
rock coring. Bedrock was cored at each boring with a 55 mm I.D. NX core barrel. Standard
Penetration Tests were conducted at maximum 1.5 m intervals in overburden soil. Boring
locations are shown on Figure 2. Haley & Aldrich, Inc. monitored the drilling. As drilled
locations and elevations were surveyed by A-I Engineering of Middletown, Connecticut.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the explorations consist of fill, alluvial deposits and
glaciofluvial deposits overlying bedrock. Soil strata are described below, in order of
increasing depth. Subsurface profiles at each abutment are shown in Figures 3A and 3B.
Subsurface conditions are summarized on Table 1.
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Thickness Generalized Description
(m)
0to2.4 FILL - Loose to medium dense, brown, coarse to fine
SAND, little to trace medium to fine gravel, some to trace
silt. Loose black SILT and fine SAND varying to a dense
dark brown SILT with little to trace coarse sand. An acrid
odor was noted and a sheen was visible on the surface of the
drilling water at S6-1.
0t 0.9 Alluvial Deposits - Very loose to loose dark gray, gray-
brown SILT and fine SAND to fine SAND, trace silt,
organics, fine gravel. A strong odor similar to petroleum was
noted in S6-3
9310174 Glaciofluvial Deposits - Medium dense to very dense light

brown, olive-brown to brown, coarse to fine SAND and
coarse to fine GRAVEL varying to a coarse to fine SAND,
trace to little silt. A fine SAND and SILT, trace medium to
fine gravel. A slight acrid odor was encountered in S6-1, and
an odor similar to petroleum was noted in the upper part of
the deposit in S6-1, S6-2, and S6-5.

Bedrock - The bedrock is described as very hard, fresh to slightly weathered, BIOTITE
GNEISS, and is part of the Waterbury Gneiss formation. Bedrock level ranges from EI.
92.06 to El. 101.86. Elevations of the top of bedrock are listed in Table I and shown on the
subsurface profile.

Groundwater Conditions

Water was encountered in all the borings, at approximately EL. 109.9 to El. 111.0.
Groundwater levels will fluctuate with water levels in the Mad River, season, precipitation,
and nearby construction activity. Normal water level in the Mad River is about El 110, and
the 100-yr. flood level is 113.2.
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Laboratory Testing

Three grain size analyses (ASTM D422) were performed on representative soil samples to
confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix B.

GEOTECHNICAL ENGINEERING RECOMMENDATIONS
Foundation Type
We recommend that abutments and wingwalls be founded on steel H-Piles driven to refusal.

0 H-piles should be HP310x1.079 (HP12x74) or HP360x1.295 (HP14x89), consisting of
Grade 345 MPa (50 ksi) steel.

0 HP310x1.079 H-piles should be designed for an ultimate capacity of 4,840 kN (544 tons)
and a resistance factor of 0.35; HP360x1.295 H-piles should be designed for an ultimate
capacity of 5,825 kN (655 tons) and a resistance factor of 0.35. The recommended
resistance criteria consider hard driving conditions due to the dense soil with cobbles and
boulders. We discussed this resistance factor with the Department and agreed that it
results in an appropriate stress level in the piles for this application.

Q@ Point reinforcement is recommended for piles to assist in penetration and to protect pile
tips during hard driving

0 Lateral loads may be resisted by a combination of shear and bending at the tops of the
piles, and the horizontal component of axial loads in batter piles. For a maximum
allowable horizontal deflection of 6 mm (1/4 in) at the top of the pile, assume the
allowable lateral load in the strong axis for a hinged condition is 40 kN (9 kips) and 50
kN (12 kips) for the HP310x1.079 and HP360x1.295 piles, respectively.

a Piles should have a minimum center to center spacing of 2.5 times the pile width in
accordance with AASHTO requirements. Greater pile spacings are anticipated.

0 Maximum total settlement is estimated at 6 mm. Maximum differential settlement
between abutments will be less than 6 mm. This settlement will occur during
construction.

a For frost protection, bottom of pile caps should be at least 1.2 m below the lowest
proposed adjacent grade.
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Abutment No. 1

Abutment No. 1 is located at EB Sta. 2+328. The bottom of pile cap is El. 109.5 within the
glaciofluvial and alluvial deposits. Bedrock is between El. 92.06 and El. 97.55, as shown in
figure 3A.

Abutment No. 2

Abutment No. 2 is located at EB Sta.2+369. The bottom of pile cap is El. 110, within the
glaciofluvial and alluvial deposits. Bedrock is between El. 96.83 and E1.101.86, as shown on
Figure 3B.

Estimated vertical pile lengths, assuming top of pile is 0.3 m above the bottom of pile cap are
provided in Table 11

Lateral Earth Pressures
Design abutments and wingwalls for active earth pressures as shown in Figure 4.
Seismic Design

Soils conditions at the site are defined as AASHTO Soil Profile Type I. A seismic soil
coefficient, S, equal to 1.0 is recommended. The soils at the site are not considered to be
liquefaction susceptible under the design earthquake event. Seismically induced settlement
should not be significant. Based on the Bridge Design Manual, single span structures do not
need to be designed for seismic loads.

Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and wingwalls above a line
defined by a 1V:1.5H slope extending up from the heel of the footing and extending to the
bottom of subgrade. Pervious backfill should meet the requirements of CONNDOT Form
815M.02.05.

We recommend the abutment and wingwalls be drained by 100-mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3m. .

Environmental Observations

Odors similar to petroleum were noted at borings S6-2, S6-3 and S6-5, and an acrid odor was
noted in S6-1. The Department’s environmental consultant should evaluate the environmental
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impacts of contamination, including health and safety issues for the workers during
construction, whether existing soils may be reused as fill, and other issues.

Abutment 1 is located about 35 m east of the contaminated demolition debris placed in
Scoville Pond. Contamination noted in the borings may not be related to the contaminated fill
near Abutment 1, but may be the result of historical industrial uses upstream of the site.

Reuse of Excavated Material

The existing fill and alluvial deposits are not suitable for reuse as pervious structure backfill
or granular fill. Excavated soils will generally be suitable for embankment fill. However,
contaminated soils at Abutment 1 may not be suitable for reuse and may require special
offsite disposal.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed construction
methods and procedures.

Excavation and Temporary Lateral Support

Temporary excavations up to approximately 3 m will be required for both abutments. Open
cut excavations appear feasible above groundwater, however, temporary lateral support will
likely be required below groundwater, and at the end of Abutment 2 to protect the existing
sewer. Steel sheetpiling is expected to be the preferred lateral support alternative since it will
form a groundwater cutoff and facilitate excavation dewatering. However, boulders in the
glaciofluvial deposits could obstruct installation of sheets. We anticipate that soldier piles and
lagging will also be feasible. However, boulders would obstruct installation of soldier piles
and predrilling may be necessary at some locations.

Excavations will be in fill, alluvial and glaciofluvial deposits. Conventional heavy
construction equipment appears practical for excavation of overburden soils. However,
chiseling or mechanical splitting may be necessary for removal of boulders.

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes above groundwater of 1V:1H (Soil Profile
Type B), or flatter, appear appropriate but should be confirmed during construction based on
conditions at the time of excavation.
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Cofferdam and Dewatering

Water levels in recent borings were between El. 109.9 and El. 111.0, approximately 0.36 to
1 m above the bottom of pile cap. Therefore, cofferdam and dewatering will be required.
The fill and glaciofluvial deposits are very pervious, and excavation dewatering quantities
could be significant. A steel sheetpile cofferdam would help reduce excavation dewatering
quantities. We anticipate that excavation dewatering may be accomplished by pumping from
filtered sumps or wells. Crushed stone over geotextile fabric placed over the exposed
subgrade should facilitate excavation dewatering and help maintain a stable subgrade.

Pile Installation

The maximum hammer energy should be determined by a wave equation analysis by the
contractor based on the specific hammer characteristics. Test piles should be installed in
advance of production pile driving, as indicated on Table II.

Due to boulders in glaciofluvial deposits, predrilling or spudding will likely be required to
advance piles at some locations, and should be anticipated by the contractor.

Final Comments

This report has been prepared for specific application to Bridge No. 05774, as understood at
this time, in accordance with generally accepted geotechnical engineering practice common to
the local area. In the event that changes in the nature, design or location of the project
elements are planned, the conclusions and recommendations contained in this report should
not be considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon data obtained from the referenced
subsurface explorations. The nature and extent of variations between explorations may not
become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.

We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.
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Sincerely yours,
HALEY & ALDRICH, INC.

Allison St. Pierre
Engineer

Nathan L. Whetten, P.E., C.G.
Senior Engineer

John P. Dugan, JnZE

“Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Table II - Summary of Estimate Pile Quantities
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A - Abutment No. 1 Subsurface Profile
Figure 3B —Abutment No. 2 Subsurface Profile
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Appendix A - Recent Test Borings Logs
Appendix B - Laboratory Results

G:\PROJECTS\91313\100\Reports\Structure 6 - 05774\Structure 6 - 05774.doc





TABLE I

SUMMARY OF SUBSURFACE DATA

BRIDGE 05774, 1-84 OVER MAD RIVER

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO. 151-0273

WATERBURY, CONNECTICUT

EXPLOR. | ELEV. | DEPTH| THICKNESS OF SOIL STRATA (m) BEDROCK | GROUNDWATER
NUMBER | (m) (m) | FILL ALLUVIAL GLACIO LEVEL (m) LEVEL (m)

DEPOSITS FLUVIAL DEPTHI ELEV. DEPTHI ELEV.

S6-1 111.38 21.03 1.60 - 15.44 17.04 94.34 1.52 109.86
S6-2 112.68 2042 244 -- 13.41 15.85 96.83 2.39 110.29
S6-3 111.87 23.77 1.52 0.92 ) 17.37 19.81 92.06 1.52 110.35
S6-4 110.29 15.24 - 0.61 10.64 11.25 99.04 0.05 110.24
S6-5 111.88 18.29 1.22 - 13.11 14.33 97.55 1.68 110.20
S6-6 111.16 13.87 ! 9.30 9.30 101.86 0.15 111.01

NOTES: Haley & Aldrich, Inc.

1. "--" - indicates m

2. Elevations are in 1 ~— 7D 29.

3. Refer to boring log <, descriptions.

4.

Groundwater levels ‘ >r drilling.
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" aciotiuvia NA uvig
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SAMPLER GRAPHICS
> SAMPLE OBTAINED BY A 51 mm O.D. SPLIT SPOON SAMPLER WITH A EXPLORATION DESIGNATION.
63.5 kg WEIGHT FALLING 0.76 m — NUMBER INDICATES STANDARD
PENETRATION RESISTANCE N-VALUE OF SAMPLE INTERVAL, IN BLOWS PER 0.3 m
N
CORE SAMPLE 55 mm DIA. APPROXIMATE GROUND SURFACE ELEVATION (METERS) AT EXPLORATION 0 5 10
NOTES SCALE IN METERS
1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES
TEST BORING AND FOUNDATION LOCATIONS.
WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING = U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO %TAATTE%BPU';?(JEggNm%Cg'gb;”?’
TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT. e SAMPLE LOCATION AND INTERVAL. SEE SAMPLER GRAPHIC - '
3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION a1l 20 LEGEND FOR SAMPLE TYPE ABUTMENT NO. 1
BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL - SUBSURFACE PROFILE
FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS. vy |2 WATER LEVEL NOTED AFTER DRILLING IN MONITORING WELL BRIDGE NO. 05774
~ 97 .
4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION T RECOVERY (%) _
OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY a1 30 ROCK QUALITY DESIGNATION (%) D ERCROUND |-84 OVER MAD RIVER
BETWEEN SOIL OR ROCK TYPES. THE TRANSITION BETWEEN MATERIALS — ENVIRONMENTAL
IS APPROXIMATE. BOE BOTTOM OF EXPLORATION SOLUTIONS SCALE: AS SHOWN APRIL 2001

FIGURE 3A
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1" SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES T
TEST BORING AND FOUNDATION LOCATIONS. <
3 WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING
2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO -
TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT. Y a1 SAMPLE LOCATION AND INTERVAL. SEE SAMPLER GRAPHIC LS. INTERSTATE ROUTE 84 RECONSTRUCTION
3. UINES REPRESENTING CHANGES IN STRATA ARE BASED. UPON INTERPOLATION ZM- 20 LEGEND FOR SAMPLE TYPE MRS | WATERBURY, CONNECTICUT
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FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS. v e WATER LEVEL NOTED AFTER DRILLING IN MONITORING WELL ABUTMENT NO. 2
Y |- | 97
4. THE_STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION a1 30 RECOVERY (%) SUBSURFACE PROFILE
OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY 2 ROCK QUALITY DESIGNATION (%) BRIDGE NO. 05774
B OCK TYPES. THE TRANSITION RIALS —
lsﬂxvpisévoxslakm@ ROCK TYPES. THE TRANSITION BETWEEN MATE BOE BOTTOM OF EXPLORATION gupecron -84 OVER MAD RIVER
ENVIRONMENTAL
SOLUTIONS SCALE: AS SHOWN APRIL 2001

FIGURE 3B
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APPENDIX A

“ Test Borings Logs





J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT Hole No. S6-1
DRILLER STATE OF CONNECTICUT Line & Station
S. Poff DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230856.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282963.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.38 Casing Auger Mud Sampler Core Barrel
Date Started: 7 March 2001 Utilized X X X
Date Finished: 8 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow $S B(st)y | Bty | NX(st) | Nx(dt)
Groundwater Observations Size l.D.(mm) | 60 | 76 | 100 | 64 35 X 35 35 55 55
@ 1.52 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 06 | 06 0.76 of bit Carbide
D i SAMPLE BLOWS
E %T:x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
half IN METERS NO. Type | o. |0.15-10.30- | 0.45- ELEV./
T m | m ' ' ' OF WASH WATER, ETC.)
y | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) S
0.00-0.61 1 0.61 | 0.51 2 2 3 2 0.02 -TOPSOIL-
110.70 Loose light brown coarse to fine SAND, trace
0.61-1.22 2 0.61 | 0.41 2 2 2 2 66— silt, noodor, moist Jf
.8 L.oose black SILT and fine SAND, trace coarse
1.22-1.83 3 |o61|046| D | 2 | 6 | 6 | 8 10888  sane. aed odor, vt B
1.60 Medium dense dark brown coarse to fine
SAND, some silt, wet, slight acrid odor
Note: Sheen visible on drill water
3.05-3.66 4 0611036 | D 16 24 24 27
-FILL-
Medium dense light brown to olive-brown
coarse to fi_ne SAND _and coarse to fine
5 457-5.18 5 061 046 D 1 7 7 6 GRAVEL, little silt, slight odor, wet
Note: Roller bit through common cobbles and
boulders 2.13 m. to 4.57 m.
Dense light brown coarse to fine GRAVEL and
6.10-6.71 6 061,028, D 7 11 15 17 coarse to fine SAND, trace silt, wet, no odor
Medium dense gray to olive-brown coarse to
fine GRAVEL and coarse to fine SAND, little
silt, wet, no odor
Medium dense light gray-brown coarse to fine
7.62-8.23 7 0.61 | 0.00 D 6 4 4 4 SAND, little medium to fine gravel, trace silt, no
odor, wet
No Recovery
9.14-9.75 8 0.61 | 0.36 D 6 7 9 9 Note: Hammer possibly pushed cobble
10 Note: Roller bit ahead of casing at 7.62 m.
Medium dense light brown to olive-brown
coarse to fine SAND, some medium to fine
10.67-11.02 9 035/015| D 15 30__50/0.05 gravel, little silt, no odor, wet
Very dense light brown coarse to fine SAND
and coarse to fine GRAVEL, little silt, no odor,
wet
12.19-12.80 10 /061,030 D 19 20 20 22 .
Note: Split spoon refusal at 11.02 m. on
98.27 boulder
13.11 ! /
| Note: Roller bit through boulder 11.02 m. j
13.72-14.33 11 10611008 D 19 1 18 | 23 | 29 | Dense brown fine SAND, some sil, little coarse
.sand, coarseto finegravel = /
15 Dense coarse to fine GRAVEL
Casing Meters of NOTES: Bombadier mounted CME-45C with automatic hammer. Borehole
Size From To Earth Rock backfilled upon completion
NW 0.0 14.8 17.98 m 3.05 m
No. of Samples
12D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S6-1

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 2






J. Ouellette SM - 001- M REV. 1/94 BORING REPORT | Hole No. S6-1
DRILLER STATE OF CONNECTICUT Line & Station
S. Poff DEPARTMENT OF TRANSPORTATION Offsat
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230856.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282963.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.38 Casing Auger Mud Sampler Core Barrel
Date Started: 7 March 2001 Utilized X X X
Date Finished: 8 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st)y | Bdty | NX(st) | NX(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 152 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fali (m) 0.6 06 | 06 | 08 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %’;‘:\x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAM
P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15 | 0.30- | 0.45- ELEV./
y | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
14.78-16.30 1 1.52 | 0.59 C Cored boulders with 0.59 m. rec.
16.76-17.01 12 10251005 D 15 50/0.13 94.34 Very dense gray brown medium to fine
17.04 \ GRAVEL, some coarse to fine sand, trace silt [
-GLACIOFLUVIAL DEPOSITS-
17.98-19.50 2 1521144 ) C [RQD = 64%] C1- Very hard, fresh to slightly weathered, gray
and white, coarse to fine grained BIOTITE
GNEISS. Foliation is high angle to vertical,
extremely close to very close. Joints are low
5 19.51-21.03 3 152 | 1.17 c [RQD # 77%] angle to vertical, very close to moderately
0 spaced, rough, undulating to stepped,
discolored, open.
C2- Same as C1, except joints are low angle to
90.35 moderately dipping, moderately spaced,
21.03 undulating, fresh to discolored. /
-BEDROCK-
Bottom of Exploration at 21.03 m.
25
30
Casing Meters of NOTES: Bombadier mounted CME-45C with automatic hammer. Borehole
Size From To Earth Rock backfilled upon completion
NwW 0.0 14.8 17.98 m 3.05 m
No. of Samples
12D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $6-1
Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT
DRILLER STATE OF CONNECTICUT
P. Carrera DEPARTMENT OF TRANSPORTATION
INSPECTOR

Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S$6-2

Line & Station

Offset

N. Coordinate 230849.30

PROJECT NAME: Reconstruction of |-84

E. Coordinate 283002.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR; General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 112.68 Casing Auger Mud Sampler Core Barrel
Date Started: 7 March 2001 Utilized X X
Date Finished: 8 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | NX(dt)
Groundwater Observations Size |.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ 239 mafter 0 days | Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %T‘:J\',‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMP CHANGE
P | per DEPTH PEN. | REC ON SAMPLER REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type ~ ~ _ _ ELEV./
T | half m | m 0- |0.15-1030-10.45 OF WASH WATER, ETC.)
y | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) S
0.00-0.61 1 0.61 | 0.46 D 11 26 13 13 Dense dark brown SILT, some fine sand, little
112.07 coarse sand, tracegravel f
0.61-1.22 2 061 036 D 2 1 | 10 9 0.61 Medium dense brown coarse to fine SAND,
little medium to fine gravel, trace silt
1.22-1.83 3 0.61 030 D 13 17 5 7 Medium dense brown coarse to fine SAND,
. ooy . . - - - trace silt
1.882eA9 Fopuetrvse b ° ! ! J 11024 Medium dense brown coarse to fine SAND,
244 \ little silt /
3.05-3.66 5 0.61 | 0.15 D 19 13 14 11 -FILL-
Medium dense gray-brown coarse to fine
SAND, little silt, trace fine gravel, petroleum
odor, wood
107.96
5 4.57-5.18 6 |061|020| D 25 65 48 34 472 T\ Boulder 3.66 m. to 4.42 m =
Very dense gray brown coarse SAND, some J
\ fine sand, little silt, trace coarse to fine gravel |
Very dense orange to gray-brown fine SAND,
6.10-6.71 7 0.61 | 0.02 D 29 14 13 20 some silt, coarse sand, little coarse to fine
gravel
7.02-7.63 8 |061|046| D 15 15 | 27 | 25 Note: Some coarse gravel, in spoon probable
boulder fragments
104.70 Medium dense gray brown coarse to fine
798 | SAND, ittle silt, trace fine gravel /
Very dense orange-brown fine SAND, little siit,
trace coarse to fine gravel
9.14-9.75 9 |o61|015| D | 12 | 10 | 10 | 11
Medium dense brown coarse to fine SAND,
10 little silt, trace coarse to fine gravel
Dense coarse to fine SAND and coarse to fine
GRAVEL
10.67-11.13 10 046 015} D | 19 | 21 1100/6 Very dense coarse to fine SAND and GRAVEL,
some silt
12.19-12.19 11 10.00 000, D | 50/0 No Recovery
Note: Split spoon refusal at 12.19 m. a
probable boulder
13721387 121015 1000 D.100/0.15 Note: Roller bit through boulder at 12.19 m.
No Recovery
15
Casing Meters of NOTES: Bomb mounted Diedrich D-25 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
HW 0.0 17.3 17.37 m 3.04 m
No. of Samples
13D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. $6-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 2






E. Del Priore

DRILLER
P. Carrera

INSPECTOR
Haley & Aldrich, Inc.

SM - 001 - M REV. 1/94 BORING REPORT
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION
TOWN: Waterbury, Connecticut

Hole No. S6-2

Line & Station

Offset

N. Coordinate 230849.30

PROJECT NAME: Reconstruction of -84

E. Coordinate 283002.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 112.68 Casing Auger Mud Sampler Core Barrel
Date Started: 7 March 2001 Utilized X X
Date Finished: 8 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | Bty | NX(st) | NX(dt)
Groundwater Observations Size |.D. (mm) | 60 76 | 100 | 64 35 X 35 35 58 55
@ 239 mafter 0 days |Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carpide
D ; SAMPLE BLOWS
E %T:x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
AMPLER HAN
P | per DEPTH PEN. | REC ON S CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | 0. |0.15-|0.30- | 0.45- ELEV./
4 | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
Dense coarse to fine SAND and medium to fine
15.24-1554 | 13 | 030|015 | D | 28 120/0.16 ooss | GRAVEL trace it nd medim
15.85 Note: Drill action suggests common cobbles
and boulders
-GLACIOFLUVIAL DEPOSITS-
Note: Weathered bedrock at 15.85 m. Roller
17.37-18.89 1 1521137, C [RQD = 70%] bitted down to 17.37 m.
C1- Very hard, fresh, gray and white, coarse to
fine grained BIOTITE GNEISS. Foliation is
moderately dipping, extremely close. Joints are
o moderately dipping, paralle! to foliation, close to
16.90-20.42 < | Tt IRUL = 857%] wide spacing, rough, undulating to planar, fresh
to discolored, open to tight.
20 C2- Very hard, fresh, gray and white, coarse to
92.26 fine grained BIOTITE GNEISS. Foliation is
20.42 moderately dipping, extremely close to very
close. indeterminate joints.
-BEDROCK-
Bottom of Exploration at 20.42 m.
25
30
Casing Meters of NOTES: Bomb mounted Diedrich D-25 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
HW 0.0 17.3 17.37m 3.04 m
No. of Samples
13D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S$6-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 2 of 2






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S6-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230841.11
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282930.47

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc. PRIME DESIGNER
Surface Elevation: 111.87 Casing Auger Mud Sampler Core Barrel
Date Started: 12 March 2001 Utilized X X
Date Finished: 13 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow $S B(st) B(dt) | NX(st) | nNx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | &4 35 X 35 35 55 55
@ 152 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %?:JE PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ _ _ . ELEV./
T half 0- [0.15-|0.30- 1 0.45 OF WASH WATER, ETC))
y | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) B
0.00-0.61 1 0.61 | 0.51 D 11 8 6 6 Medium dense brown fine SAND, trace silt,
coarse sand
0.61-1.22 2 |061)051 D | 5 | 5 | 6 | 8 Medium dense brown coarse to fine SAND,
110.35 trace fine gravel
1.52-2.13 3 |061/046| D 2 2 1 2 1.52 \ FILL- /
2.13-2.74 4 |o611038| D 12 3 6 20 109.43 Loose dark gray SILT and fine SAND, trace
2 44 leaves organics, strong petroleum odor
Loose gray brown coarse to fine SAND, trace
3.05-3.30 5 025010 | D 40 (50/0.1 silt, fine gravel
-ALLUVIAL DEPOSITS-
Very dense gray coarse to fine GRAVEL, trace
coarse to fine sand, silt
5 4.57-4.70 6 013013 | D p0/0.13 Very dense gray brown medium to fine
GRAVEL, some coarse to fine sand, trace silt
10562 |
6.10-6.71 7 061020 D 23 " 13 L 6.25 Medium dense olive-brown SILT and fine
104.87 SAND, trace coarse to medium gravel |
7.00 S
7.62-8.23 8 061 ] 0.36 D 15 13 11 12 Medium dense brown fine SAND and SILT,
trace fine gravel
9.14-9.75 9 0.61 ] 0.25 D 15 13 12 13 Medium dense brown coarse to fine SAND,
10 little coarse to fine gravel, silt
10.67-11.28 10 1061 | 0.20 D 9 5 7 9 Medium dense olive fine SAND and SILT, trace
coarse sand, medium to fine gravel
12.19-12.80 11 061 0.25 D 10 11 11 13 Medium dense olive fine SAND, little silt, trace
98.87 coarse sand
1300 |
13.72-14.33 12 [ 061 | 061 D 11 11 13 12 Medium dense brown fine SAND, little silt
15
Casing Meters of NOTES: Bomb mounted CME C-45 with wire winch to drive safety hammer.
Size From To Earth Rock Borehole backfilled with drill cuttings upon completion
NwW 0.0 19.8 20.73 m 3.06 m
No. of Samples
16D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S6-3
Sheet 1

of






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S6-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230841.11
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282930.47

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.87 Casing Auger Mud Sampler Core Barrei
Date Started: 12 March 2001 Utilized X X
Date Finished: 13 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | Nx(dt)
Groundwater Observations Size |.D. (mm) | 60 76 | 100 | &4 35 X 35 35 55 55
@ 152 mafter 0 days |Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E Cb?jx‘s‘-’ PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
GE
P | per DEPTH PEN. | REC ON SAMPLER CHAN REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | 9. 1 0.15-10.30- | 0.45- ELEV./
H | meter FROM - TO m m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
15.24-15.85 13 1061 000 D 12 13 13 15 No Recovery
16.76-17.37 1410611023 D 17 7 e] 14 Medium dense olive-brown fine SAND and
SILT, little coarse sand, trace medium to fine
gravel
18.29-18.90 15 | 0.61 | 0.20 D 11 9 17 23 Medium dense brown coarse SAND, some silt
-GLACIOFLUVIAL DEPOSITS-
20 92.06
19-814-19:99 16—-0:18—-0:15-—D—H0/025 19.81 Very dense gray-brown coarse to fine GRAVEL
and coarse to fine SAND, trace silt (weathered
, 91.14 bedrock) o
20.73-22.25 1 152 152 c RQD = 100% 20.73 C1- Very hard, fresh, gray and white, medium
to fine grained BIOTITE GNEISS. Foliation is
high angle, extremely close. Joints low angle to
modera_tely dipping, close to wide, rough,
22.25-23.77 2 | 152152 [RQD = 92%] undulating, fresh, open.
C2- Same as C1, except foliation is moderately
dipping, extremely close to very close. Joints
are fresh to discolored (carbonate mineral
88.10 growth on some joint surfaces).
23.77 -BEDROCK- /|
Bottom of Exploration at 23.77 m.
25
30
Casing Meters of NOTES: Bomb mounted CME C-45 with wire winch to drive safety hammer.
Size From To Earth Rock Borehole backfilled with drill cuttings upon completion
NW 0.0 19.8 20.73 m 3.06 m
No. of Samples
16D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test S$SS$=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $6-3

Sheet 2 of 2






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S6-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230823.89
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282978.55

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 110.29 Casing Auger Mud Sampler Core Barrel
Date Started: 28 February 2001 Utilized X X X
Date Finished: 1 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size |.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 0.05 mafter 0 days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 06 | 06 0.76 of bit Carbide
D : SAMPLE BLOWS
E %T:\:‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
A
P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ ~ . ~ ELEV./
T half m m 0- 10.15-)0.30-10.45 OF WASH WATER, ETC))
H | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) s
0.00-0.61 1 061,008 D W o} R [WOR Very loose brown coarse to fine SAND, little
109.68 gravel, trace silt
0.61 /
-ALLUVIAL DEPOSITS-
1.52-2.13 2 0.61 | 0.30 D 8 14 28 14 Dense brown coarse to fine SAND, some
medium to fine gravel, little silt, with cobbles
3.08-3.69 3 0.61|030| D 20 21 24 27 Dense brown coarse to fine GRAVEL, some
coarse to fine sand, trace silt, with cobbles
5 4.57-5.18 4 1061|025 D 29 19 14 50 Dense brown coarse to fine GRAVEL and
coarse to fine SAND, trace silt
6.10-6.10 5 0.00 | 000| D | 50/0 No recovery
On boulder from 6.1 m. to 7.47 m.
7.62-8.23 6 0.61 | 0.30 D 12 11 13 13 Medium dense brown coarse to fine SAND,
trace fine gravel, silt
9.10-9.71 7 0.61 | 0.00 D 8 8 9 11 No recovery
10
10.67-10.95 8 0281020 D 25 50/.13 Very dense brown coarse to fine SAND and
99.04 GRAVEL, trace silt
11.25
Piece of gravel in tip
g;gjg% 119 ?gg (1)2_2/ 8 50/.08/[RQD #* 85%] -GLACIOFLUVIAL DEPOSITS-
' : : : C1- Very hard, fresh, dark gray and white,
coarse to fine grained BIOTITE GNEISS.
Foliation is high angle, extremely close. Joints
13.72-15.24 2 152 152 C RQD = 100% are low angle very close to moderate, rough,
undulating, fresh, open.
15 C2- Same as C1, except foliation is extremely
Casing Meters of NOTES: Bomb mounted CME-45C with automatic hammer. Borehole
Size From To Earth Rock backfilled with drill cuttings upon completion
HW 0.0 12.2 12.20 m 3.05 m
No. of Samples
9D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$6-4

Sheet 1 of 2






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT Hole No. S6-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230823.89
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 282978.55

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 110.29 Casing Auger Mud Sampler Core Barrel
Date Started: 28 February 2001 Utilized X X X
Date Finished: 1 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(sty | B(dty | NX(st) | nNx(dty
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 a5 X 35 35 55 55
@ 005 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
2 %T:x‘f SAMPLE PER c?1L50 \I\A/IISTERS STRATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type | o. |0.45.|0.30-|045.| ELEV/
y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
oV WY close to close. Joints are low angle to
75:2 moderately dipping, close to moderate. /
-BEDRQCK-
Bottom of Exploration at 15.24 m.
20
25
30
Casing Meters of NOTES: Bomb mounted CME-45C with automatic hammer. Borehole
Size From To Earth Rock backfilled with drill cuttings upon completion
HW 0.0 12.2 12.20 m 3.05 m
No. of Samples
9D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S6-4

Sheet 2 of 2






R. Posa SM - 001 - M REV. 1/94 BORING REPORT Hole No. $6-5
DRILLER STATE OF CONNECTICUT Line & Station
P. CarreralJ. Miller DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230825.40
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 282913.30

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface FElevation: 111.88 Casing Auger Mud Sampler Core Barrel
Date Started: 9 March 2001 Utilized X X X
Date Finished: 12 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(sf) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size L.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 1.68 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type X Diamond
@ m after days | Fall (m) 0.6 0.6 06 | 08 0.76 of bit Carbide
D ; SAMPLE BLOWS
g | oing PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type g i ; _ ELEV./
T half m m 0- |0.15-10.30-) 045 OF WASH WATER, ETC.)
W | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) i
0.00-0.61 1 061 015| D 18 26 19 29 Very dense brown coarse to fine SAND, some
11127 | medium to fine gravel, little silt
0.61-1.22 2 1061|046 D | 24 19 8 6 11%?316 Medium dense brown coarse to fine SAND,
1.22-1.83 3 |061]|046| D | 7 | 6 | 7 | 21 1.22 \ trace silt, fine gravel /
M aaoa . 4 4 ~ . s 4 -FILL-
1.06-2.49 L AL © e ro Medium dense gray coarse to fine SAND and
SILT, slight petroleum odor
Medium dense olive-brown SILT and fine
3.05-3.66 5 0.61 | 0.30 D 17 22 34 41 SAND, little medium to fine gravel, strong
weathered petroleum odor
Very dense olive-brown coarse to fine SAND
and medium to fine GRAVEL, trace silt
5 4.57-4.80 6 023015, D 39 100/0.08 Very dense dark gray-brown coarse to fine
SAND, some medium to fine gravel, trace silt
6.10-6.30 7 020015, D 63 100/0.0% Very dense olive-brown coarse to fine SAND
and coarse to fine GRAVEL, trace siit
7.62-8.23 8 0.61 | 0.23 D 31 33 48 51 Very dense olive-brown coarse to fine SAND,
some coarse to fine gravel, little silt
0274 ,
9.14-9.75 9 061,023 D 7 8 13 16 9.14 Medium dense olive-gray-brown fine SAND,
10 little coarse sand, trace fine gravel, silt
10.67-11.28 10 | 0.61 | 0.41 D 12 17 17 18 Dense olive-gray-brown coarse to fine SAND
and coarse to fine GRAVEL
12.19-12.80 11 | 0.61 | 0.61 D 9 13 15 18 Medium dense olive-gray-brown coarse to fine
SAND, trace coarse to fine gravel, silt
13.72-14 33 12 10611030 D 27 31 9 5 Dense olive-brown fine SAND and SILT, trace
97.55 coarse to fine gravel
15 14.33 Roller bit to 15.24 m.
Casing Meters of NOTES: Case mounted Mobile Drill B-47 rope and cathead to drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion
NwW 0.0 13.7 15.24 m 3.06 m
No. of Samples
12D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No.

S6-5

Sheet 1

of






R. Posa SM- 001 - M REV. 1/94 BORING REPORT Hole No. S6-5
DRILLER STATE OF CONNECTICUT Line & Station
P. CarreralJ. Miller DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230825.40
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 282913.30

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.88 Casing Auger Mud Sampler Core Barrel
Date Started: 9 March 2001 Utilized X X X
Date Finished: 12 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | nNx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | .4 35 X 35 35 55 55
@ 1.68 mafter 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type X Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %";‘:‘;‘/‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
R CHANGE
P | per DEPTH PEN. | REC ON SAMPLE G REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type | q. . . | ELEV/
T | haf m | m 0- |0.15-10.30-1 0.45 OF WASH WATER, ETC.)
y | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) e
15.24-16.76 1 152 142 C [RQD * 89%] C1- Very hard, fresh, gray and white, medium
to fine grained BIOTITE GNEISS. Foliation is
vertical, extremely close. Joints are horizontal,
close to wide spaced, rough, undulating, fresh
L to discolored, open.
16.76-18.28 2 +52-0.86—C [RQD-=57%} C2- Same as C1, except joints are close to
moderately spaced
93.60 -BEDROCK-
18.28 Bottom of Exploration at 18.28 m.
20
25
30
Casing Meters of NOTES: Case mounted Mobile Drill B-47 rope and cathead to drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion
NwW 0.0 13.7 15.24 m 3.06 m
No. of Samples
12D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $SS=Split Spoon Hole No. S$6-5
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S6-6
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230813.60
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282957.70

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.16 Casing Auger Mud Sampler Core Barrel
Date Started: 26 February 2001 Utilized X X X
Date Finished: 27 February 2001 Type BW | NW | HW | Pipe | Solid | Hollow 3S B(st) B(dty | NX(s | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 015 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %";‘:\:\'I‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE
P | per DEPTH PEN. | REC CHANG REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15 | 0.30- | 0.45- ELEV./
H meter FROM-TO m m 0.15 | 0.30 | 0.45 | 0.60 DEPTH (m) OF WASH WATER, ETC,)
0.00-0.61 061|025 D 2 2 11 19 Medium dense white and brown coarse to fine
SAND, some gravel, little silt
109.64 Boulder .61 m. to 1.37 m.
1.52-2.13 0.61 | 0.41 D 22 14 15 20 1.52 FILL- /
Medium dense gray brown SILT, some fine
sand, trace gravel
3.05-3.66 061,048 D 12 1" 11 13 Medium dense brown fine SAND and SILT
5 4.57-5.18 061,046 | D 10 8 8 9 Medium dense brown fine SAND, some silt,
little coarse sand, trace fine gravel
6.10-6.71 0.61 | 0.61 D 10 11 10 13 Medium dense brown coarse to fine SAND,
trace silt
7.62-8.00 0.38 1030 D 17 | 22 |50/.05 Very dense brown coarse to fine SAND, little
fine gravel, silt, trace medium gravel
101.86 -GLACIOFLUVIAL DEPOSITS-
— 0, .
9.14-10.66 1521139 C [RQD = 70%] 9.30 C1- Hard, fresh, gray and white, medium to fine
10 grained BIOTITE GNEISS. Foliation is high to
low angle, extremely close. Joints are high
angle to moderately dipping, moderate rough,
10.67-12.19 1562 1030 C [RQD = 7%] undulating to planar, fresh to discolored, open.
C2- Same as C1, except joints are close
12.34-13.86 1521134 C [RQD # 81%)] C3- Hard to moderately hard, fresh, gray and
white to brown, medium to fine grained
BIOTITE GNEISS. Foliation is high angle,
97,99 extremely close. Joints are low to high angle,
13.87 close to moderately rough, fresh to discolored,
; open. /
Bottom of Exploration at 13.87 m.
15
Casing Meters of NOTES: Bomb mounted CME-45C with automatic hammer. Borehole
Size From To Earth Rock backfilled with drill cuttings upon completion.
HW 0.0 9.3 9.30 m 4.06 m
No. of Samples
6D, 3C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$6-6

Sheet 1 of 1






APPENDIX B
Laboratory Results





CONN DOT SIEVE 91313SA.GPJ US LAB.GDT 4/25/01

U.S. SIEVE OPENING IN MILLIMETERS | U.S. SIEVE NUMBERS [ HYDROMETER
152 4101‘%250‘838125'41'91 12'795 ° i 810 1416 20 %0 40 50 g0 0 140200
100 T T "Tﬁﬁ:ﬁj& T T T 7
95 | %
%
85 \
80 i i
75 1 ;
70 M:
65 i ;
= : :
I 1 :
(U] :
w 60 \Q :
: | LI
E 55 T > :
% 50
g SRR
- 45 :
Z !
L |
E.L"j 40 \
* 35 & X
30 \ ‘
25
20 \Iﬂ
15
10 :
5 i
0 ¥ ‘
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
9 9 % FINES
COBBLES % GRAVEL % SAND %o
COARSE| MEDIUM FINE COARSE FINE % SILT l % CLAY
[ ] 0.0 0.0 0.0 0.1 15.0 72.2 12.6
X 0.0 28.6 3.3 13.3 17.8 26.6 10.5
A 0.0 0.0 0.0 0.7 1.9 511 36.2
Expl. No.  |Sample No. Depth (m) LL PL Pl et Ce Cu
o $6-2 D4 1.83-2.44 27.86
X $6-3 D4 1.52-2.13 14.62
A S$6-5 D3 1.22-1.83 38.17
Sample Description
d Brown coarse to fine SAND, little silt - FILL
| Gray fine SAND, little gravel, trace silt - ALLUVIAL
A Gray coarse to fine SAND and SILT - GLACIOFLUVIAL DEPOSITS
Remarks:

HALEY &

Glastonbury, Connecticut

U.S. Interstate Route 84 Reconstruction
Waterbury, Connecticut
State Project No.: 151-273

GRAIN SIZE DISTRIBUTION

Date: 4/16/2001 File No.: 91313-100







GEOTECHNICAL ENGINEERING REPORT
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Haley & Aldrich, Inc.
100 Corporate Place

Suite 105

Rocky Hill, CT 06067-1803

HALEY_.-'.‘;,_, Tel: 860.282.9400
O Fax: 860.721.0612
ALDRICH HaleyAldrich.com

Revised 24 January 2003
1 May 2001
File No. 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 06284, Eastbound Exit 24 Off-Ramp Over Mad River
State Project No. 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 06284, 1-84 Eastbound Exit 24 Off-ramp Over Mad River,
for the 1-84 Reconstruction project in Waterbury, Connecticut. This work was conducted in
accordance with our agreement dated 26 December 2000.

In summary, subsurface conditions consist of fill and glaciofluvial deposits over bedrock.
Bridge No. 06284 is a single span bridge supported by two abutments. We recommend each
abutment be supported by end bearing H-piles driven to refusal. Our detailed
recommendations follow.

PROPOSED CONSTRUCTION

Bridge No. 06284 (formerly referred to as Structure 5) Eastbound Exit 24 Off-Ramp over the
Mad River is located in Waterbury, Connecticut, see Figure 1, Project Locus. Bridge No.
06284 will be a single-span bridge. The bridge will be 13.2 m wide and 55.7 m long,
between Station E24 11+280.5 and Station E24 11+336.2, as shown on Figure 2. The
abutments will have U-type wingwalls (1A, 1B, 2A, and 2B). There will also be one flared
wingwall (2C) off the east side of Abutment No. 2.

Subgrade at Abutments No. 1 and 2 will be El. 109.3 and 110.3, respectively. Wingwalls
will bear at the same elevation as the abutments. Proposed 100-yr flood level at Bridge No.

06284 ranges from El. 112.1 on the downstream side to El. 112.6 on the upstream side.

Elevations in this report are in meters and refer to NGVD 29.
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Berger, Lehman Associates, P.C.
Revised 24 January 2003

21 May 2001

Page 2

SITE CONDITIONS

Abutment 1 will be located within the dry lakebed of the former Scoville Pond. Ground
surface is vegetated and slopes gently toward the Mad River. Ground surface at Abutment 1
is about El. 112.

Contaminated materials were buried within the former Scoville Pond during the late 1990’s.
Materials consisted of demolition debris. Based on available records Abutment 1 is very
close to, or partially within the area of contaminated fill, as shown on Figure 2.

Abutment 2 will be located east of the Mad River, where the existing slope is about 1V:2H.
Ground surface slopes upward from the Mad River to an unpaved road at El. 114, and then
up to Harpers Ferry Road at El. 124. The slope is vegetated with grass, brush and some
trees.

A pump station is located about 80 m northeast of Abutment 2. A sanitary sewer, consisting
of a 600-mm reinforced concrete pipe (RCP) runs southwest from the pump station along the
unpaved road, and passes beneath Abutment 2. It has not yet been decided whether to
relocate the sewer or leave it in place. For purposes of this report, we have assumed the
sanitary sewer will be relocated prior to construction.

The existing Mad River channel has 1V:2H side slopes, and the west side is covered with
riprap. Bottom of channel is at El. 109.5. Normal water level is about El. 110,

SUBSURFACE EXPLORATIONS
Recent Explorations

Four borings (S5-1 through S5-4), two at each abutment, were drilled by General Borings,
Inc. of Prospect, Connecticut, between 26 February 2001 and 2 March 2001 The test borings
were drilled with 76-mm 1.D. casing to depths ranging from 17.8 to 25.1 m, including 3 to 6
m of bedrock coring. Bedrock was cored at each boring with 51-mm I.D. NQ core barrel.
Standard Penetration Tests were conducted at maximum 1.5-m intervals in the overburden
soil. Boring locations are shown on Figure 2. As drilled locations and elevations were
surveyed by A-I Engineering of Middletown, Connecticut. Haley & Aldrich, Inc. monitored
the drilling. Test boring logs are located in Appendix A.

Previous Explorations

There are no previous subsurface explorations in the vicinity of Bridge No. 06284.
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SUBSURFACE CONDITIONS

Subsurface conditions encountered in the explorations consist of fill and glaciofluvial deposits
overlying bedrock. Soil strata are described below, in order of increasing depth. Subsurface
profiles at each abutment are shown in Figures 3A and 3B. Subsurface conditions are
summarized in Table I.

Thickness Generalized Description
(m)
1.8t02.1 Fill - Medium dense to very dense, black brown to brown, coarse to

fine SAND, with varying amounts of gravel and silt, with occasional
grass fragments. Very dense, dark brown, SILT with leaves, wood,
grass and cobbles was encountered in S5-3.

9.81t019.2 Glaciofluvial Deposits - Dense to very dense, brown to gray
brown, SAND and GRAVEL, trace silt, with numerous cobbles and
boulders.

Odors similar to fuel were noted in the fill and upper portion of the glaciofluvial deposits in
borings S5-1 and S$5-2 (Abutment No. 1),

Bedrock - Bedrock is described as hard, gray and white, fresh, biotite GNEISS. Bedrock is
part of the Waterbury Gneiss formation. Bedrock is 11.6 m to 21.3 m deep, which ranges
between El. 90.1 and El. 102.5. Elevations of the top of bedrock are in Table I and shown in
Figures 3A and 3B.

Groundwater Conditions

Water was encountered in subsurface explorations between El. 109.1 and 110.6. The level of
the Mad River (approx. El. 110) will control groundwater levels.

Laboratory Testing
Three grain size analyses (ASTM D422) were performed on representative soil samples to

confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix B.
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GEOTECHNICAL ENGINEERING RECOMMENDATIONS
Foundation Design Criteria
We recommend that abutments and wingwalls be founded on steel H-piles driven to refusal.

0 H-piles should be HP310x1.079 (HP12x74) or HP360x1.295 (HP14x89), consisting of
Grade 345 MPa (50 ksi) steel due to the expected hard driving conditions.

0 IF LRFD design is used, HP310x1.079 H-piles should be designed for an ultimate
capacity of 4,840 kN (544 tons) and a resistance factor of 0.35; HP360x1.295 H-piles
should be designed for an ultimate capacity of 5,825 kN (655 tons) and a resistance factor
of 0.35. The recommended resistance criteria consider hard driving conditions due to the
dense soil with cobbles and boulders. We discussed this resistance factor with the
Department and agreed that it results in an appropriate stress level in the piles for this
application.

a If ASD design is used, HP310x1.079 H-piles should be designed for an allowable
capacity of 1160 kN (130 tons); HP360x1.295 H-piles should be designed an allowable
capacity of 1400 kN (157 tons).

a Point reinforcement is recommended for piles to assist in penetration and to protect pile
tips during hard driving.

0 Lateral loads may be resisted by a combination of shear and bending at the tops of the
piles, and the horizontal component of axial loads in batter piles. For a maximum
allowable horizontal deflection of 6 mm (1/4 in) at the top of the pile, assume the
allowable lateral load in the strong axis for a hinged condition is 40 kN (9 kips) and 50
kN (12 kips) for the HP310x1.079 and HP360x1.295 piles, respectively.

0 Piles should have a minimum center-to-center spacing of 2.5 times the pile width in
accordance with AASHTO requirements. Greater pile spacings are anticipated.

0 Pile caps should bear on a 300 mm thick layer of granular fill, or on crushed stone (Form
815 M.01.01, No.6) placed over geotextile fabric above undisturbed glaciofluvial
deposits. Crushed stone placed over the exposed subgrade should facilitate excavation
dewatering and help maintain a stable subgrade.

a For frost protection, bottom of pile caps should be at least 1.2 m below the lowest
proposed adjacent grade.

0 Maximum total settlement is estimated at 9 mm. Maximum differential settlement
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between abutments will be less than 9 mm. This settlement will occur during
construction.

Abutment No. 1

Abutment No. 1 is located at Sta. E24 11+282. Bottom of pile cap is El. 109.3. Bedrock is
between El. 90.1 and El. 90.4, as shown on Figure 3A.

Abutment No. 2

Abutment No. 2 is located at Sta. E24 11+335. Bottom of pile cap is El. 110.3. Bedrock is
between El. 98.8 and E1.102.5.

Estimated vertical pile lengths, assuming the top of pile is 0.3 above the bottom of the pile
cap, are provided in Table II.

Lateral Earth Pressures
Design abutments and wingwalls for active earth pressures as shown in Figure 4.
Seismic Design

Soils conditions at the site are defined as AASHTO Soil Profile Type I. A seismic soil
coefficient, S, equal to 1.0 is recommended. The soils at the site are not considered to be
liquefaction susceptible under the design earthquake event. Seismically induced settlement
should not be significant. The bridge design manual indicates that smgle span structures do
not need to be designed for seismic loading.

Environmental Observations

Odors similar to fuel were observed at borings S5-1 and S5-2 (near Abutment No. 1).
Additionally, excavation at the Abutments may encounter contaminated demolition debris.
The environmental impacts of contamination should be evaluated by the Department’s
environmental consultant, including health and safety of workers during the construction,
whether excavated materials may be reused as fill, and other issues.

Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and wingwalls above a line
defined by a 1V:1.5H slope extending up from the heel of the footing and extending to the
bottom of subgrade. Pervious structure backfill should meet the requirements of CONNDOT
Form 815 M.02.05.
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We recommend the abutment and wingwalls be drained by 100-mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3m,

Existing Sewer

We have assumed that the 600-mm RCP sewer will be removed prior to construction of
Abutment 2. Excavation to remove the pipe will penetrate below groundwater. We
recommend that the excavation below Abutment 2 be backfilled with crushed stone.

Reuse of Excavated Materials

Soils to be excavated consist primary of fill. Based on results of gradation analysis, the fill is
not considered suitable for reuse as pervious structure backfill or granular fill. Excavated
soils will generally be suitable for embankment fill. Contaminated soils at Abutment 1 may
not be suitable for reuse and may require special disposal.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed construction
methods and procedures.

Excavation and Temporary Lateral Support

Excavations up to 3 m high at Abutment 1 and 7 m high at Abutment 2 will be required to
construct abutments and wingwalls. Open cut excavation appears feasible above
groundwater. However, temporary lateral support will likely be required for the portions of
the excavation below groundwater, and may be desirable to limit the overall size of
excavations. We anticipate that steel sheet piling will be preferred because it will block water
flow into the excavation more efficiently than solder piles and lagging. However, cobbles
and boulders in the overburden may hinder installation of sheets. Soldier piling and lagging
will likely be feasible above groundwater, although boulders could obstruct soldier piles and
predrilling may be required at some locations.

Conventional excavation equipment appears practical for excavation these soils. However,
cobbles and boulders are present in the glaciofluvial deposits, and mechanical splitting or

chiseling may be necessary for removal of large boulders.

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
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Part 1926, latest edition. Temporary soil slopes above groundwater of 1V:1H, or flatter,
appear appropriate but should be confirmed during construction based on conditions at the
time of excavation.

Cofferdam and Dewatering

Water levels measured in recent borings were between El. 109.1 and E1.110.6. The water
level in the Mad River is at about El. 110. Crushed stone or granular fill subgrade at
Abutment No. 1 will be 0.1 m to 1.0 m below water level readings in S5-1 and S5-2.
Crushed stone or granular fill subgrade at Abutment No. 2 will be 0.1 to 0.6 m below water
level readings in S5-3 and S5-4. Cofferdam and dewatering will therefore be required.
Additionally, a line of steel sheet piles driven between the excavation and the Mad River
would help to reduce excavation dewatering quantities. We anticipate that excavation
dewatering may be accomplished using filtered sumps. Crushed stone and geotextile fabric
placed over the exposed subgrade should facilitate excavation dewatering and help maintain a
stable subgrade. Surface water should be diverted away from excavations.

Pile Installation

The maximum hammer energy should be determined by a wave equation analysis by the
contractor based on the specific hammer characteristics. Two test piles are recommended at
each abutment.

Due to boulders in glaciofluvial deposits, predrilling or spudding will likely be required to
advance piles at some locations, and should be anticipated.

FINAL COMMENTS

This report has been prepared for specific application to the subject project, as understood at
this time, in accordance with generally accepted geotechnical engineering practice common to
the local area. In the event that changes in the nature, design or location of the project
elements are planned, the conclusions and recommendations contained in this report should
not be considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon the data obtained from the
referenced subsurface explorations. The nature and extent of variations between explorations
may not become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.

We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.





Berger, Lehman Associates, P.C.
Revised 24 January 2003

21 May 2001

Page 8

Sincerely yours,
HALEY & ALDRICH, INC.

Kurtis E. Amidon
Engineer

7

Nathan L. Whetten, P.E., C.G.
Senior Engineer Q

QM /e

kffohn P. Dugan, § 7, P.E.
Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Table II - Summary of Estimate Pile Quantities
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A - Abutment No. 1 Profile
Figure 3B —Abutment No. 2 Profile
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Appendix A - Recent Test Borings Logs
Appendix B - Laboratory Results
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TABLE I

SUMMARY OF SUBSURFACE DATA

BRIDGE NO. 06284, EASTBOUND E24 OFF RAMP OVER MAD RIVER
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION

STATE PROJECT NO. 151-273

WATERBURY, CONNECTICUT

EXPLOR.| ELEV. | DEPTH | THICKNESS OF SOIL STRATA (m) BEDROCK | GROUNDWATER
NUMBER| (m) (m) FILL GLACIO- LEVEL (m) LEVEL (m)
FLUVIAL DEPTH | ELEV. | DEPTH| ELEV.
Recent
$5-1  111.69  24.38 2.13 19.21 2134 90.35 1.68  110.01
§52 11141 25.14 2.13 19.21 2134 90.07 229  109.12
§5-3  114.07 17.83 1.83 9.75 11.58 10249 3.96  110.11
S5-4  114.32  21.79 2.13 13.41 1554 98.78 3.74  110.58
NOTES:

1. Water levels were measured shortly after coring rock, and may not represent stabilized groundwater.
2. Elevations are in meters and refer to the NGVD 29.
3. Refer to boring logs for detailed soil and rock descriptions.

Haley & Aldrich, Inc.
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JANUARY 2001

FIGURE 1





91313—-100 BO3

LEGEND:

2m

0/0

115}

O
=]

|

ool
O

R

ABUTMENT NO. 1

15 S5—2 K S5-1 APPROXIMATE EXISTING AND PROPOSED 115
\‘___ GROUND SURFACE
el 111,41 EL 111.69
[15
I—gfl FILL 5
| YA 1
110 EL 109.3 | 25 R 27 ] 110
96 42
148 56
b 371 noeé
~ 105 5 111 R
- ) 105 5
100/.15
=z
5 65 | g
g . 100/0 e
o o
— -
- 100 57 L
100 100
GLACIOFLUVIAL 36
33
100/.1 78
50/0 100/.75
95 50/.00 95
35
49 50
100 100/.08
90 100 90
82
00 BEDROCK 100
70
95 BOE
BOE
RT 20 RT 15 RT 10 RT 5 0 LT 5 LT 10 LT 15 LT 20 LT 25
EASTBOUND E24 OFF RAMP
BASELINE
EL 5.6  APPROXIMATE GROUND SURFACE ELEVATION ABUTMENT NO. 1
UP" OFFSET DISTANCE AND DIRECTION FROM BASELINE CENTER LINE STATION E24 11+282.0
MAJOR STRATUM BOUNDARY (LOOKING WEST)
WATER LEVEL NOTED DURING
OR SHORTLY AFTER DRILLING. NOTES: 0 5 10
LOCATION OF SAMPLE OBTAINED BY DRIVING 1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR SCALE IN METERS
A 50 mm 0.D. SPLIT—SPOON SAMPLER TEST BORING AND FOUNDATION LOCATIONS.
NUMBER NDIGTES. STANDARD  FENETRATION
ICA] 2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
RESISTANCE "N VALUE, IN BLOWS PER 0.30 m. TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT. U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
INDICATES SPLIT SPOON REFUSAL I/jﬁ%rﬁfc% STATE PROJECT NO. 151-273
SAMPLER DRIVEN <0.30 m, FRACTION INDICATES: 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPé)N IS}I’EEE_%Q[ION WATERBURY, CONNECTICUT
NUMBER BLOWS TO DRIVE SAMPLER BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESE
FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS. ABUTMENT NO. 1 PROFILE
DEPTH SAMPLER WAS DRIVEN (m) BRIDGE NO. 06284
CORE SAMPLE, 50 mm DIA., FRACTION INDICATES: .
’ ’ 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION
% CORE RECOVERY OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY EASTBOUND E24 OFF RAMP
ROCK QUALITY DESIGNATION (%RQD) BETWEEN SOIL OR ROCK TYPES. THE TRANSITION BETWEEN MATERIALS oomeroone | OVER MAD RIVER
BOTTOM OF EXPLORATION/REFUSAL IS APPROXIMATE. ity
ENVIRONMENTAL
SOLUTIONS SCALE: AS SHOWN APRIL 2001

FIGURE 3A
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LEGEND:
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[ WINGWALL 2C ABUTMENT NO. 2 R
120 120
S5-3 S5-4 APPROXIMATE EXISTING AND PROPOSED
s GROUND SURFACE
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100/.13
; ‘°'/“1 5
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= 28 26 0 5
~ | 5
& 46 31 e
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% ‘ 0l (TO |BE RELOCATED) rl
= 24 GLACIOFLUVIAL
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37 40
: 80 26
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< BEDROCK R
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LT 25 LT 20 LT 15 LT 10 LT 5 0 RT 5 RT 10 RT 15 RT 20 RT 25
EASTBOUND E24 OFF RAMP
BASELINE
ABUTMENT NO. 2
CENTER LINE STATION E24 114+335.0
(LOOKING EAST)
EL 56 APPROXIMATE GROUND SURFACE ELEVATION
2m UP OFFSET DISTANCE AND DIRECTION FROM BASELINE
MAJOR STRATUM BOUNDARY
WATER LEVEL NOTED DURING
OR SHORTLY AFTER DRILLING. NOTES: 0 5 10
————— e S e T e =]
LOCATION OF SAMPLE OBTAINED BY DRIVING 1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR SCALE IN METERS
A 50 mm 0.D. SPLIT—SPOON SAMPLE TEST BORING AND FOUNDATION LOCATIONS.
NUMBER DI ES STANDARD SENETRATION
2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
RESISTANCE "N™ VALUE, IN BLOWS PER 0.30 m. TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT. U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
INDICATES SPLIT SPOON REFUSAL EALEYC%C STATE PROJECT NO. 151—273
SAMPLER DRIVEN <0.30 m, FRACTION INDICATES: 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION LDRI WATERBURY, CONNECTICUT
NUMBER BLOWS TO DRIVE SAMPLER BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL P
DEPTH SAMPLER WAS DRVEN (m) FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS. ABUTMENT NO. 2 PROFILE
CORE SAMP;E'CO 50 mm DIA, FRACTION INDICATES: 4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION BRIDGE NO. 06284
%_CORE RECOVERY OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY EASTBOUND E24 OFF RAMP
ROCK QUALITY DESIGNATION (%RQD) BETWEEN SOIL OR ROCK TYPES. THE TRANSITION BETWEEN MATERIALS vomaooe | OVER MAD RIVER
BOTTOM OF EXPLORATION/REFUSAL IS APPROXIMATE. ey
ENVIRONMENT.
SOLUTIONS AL SCALE: AS SHOWN APRIL 2001

FIGURE 3B
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APPENDIX A

Recent Test Borings Logs





R. Posa SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S5-1
DRILLER STATE OF CONNECTICUT Line & Station
S. Poff DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230820.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282869.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 111.69 Casing Auger Mud Sampler Core Barrel
Date Started: 2 March 2001 Utilized X X X
Date Finished: 2 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 1.68 m after 24 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E Cb?;:\’,’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-|0.30- | 0.45- ELEV./
y | meter | FROM-TO m|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
0.00-0.61 1 0.61 | 0.41 5 3 12 15 Medium dense red-brown coarse to fine SAND,
11113 , some coarse to fine gravel, trace silt, moist, A
0.61-1.22 2 1061048 13 | 17 | 15 | 14 0.56 | slight odor noted similar to fuel, top 0.08 m. |
_frozen —
Dense black to gray coarse to fine SAND, little
1.52-2.13 3 0.61 | 0.51 - 9 12 15 12 109.56 silt, trace gravel, moist, odor noted similar to
243 || fuel
2.44-3.05 4 1061|046 11 21 21 25 Same as S2, except medium dense
3.05-3.66 5 0.61 | 0.51 34 28 28 19 Note: Auger through cobble 2.1 m. to 2.4 m.
-FILL-
Dense light brown to olive brown coarse to fine
5 457-518 6 061 | 0.38 D 40 51 55 62 ch\tgclllsisr\(w)irlrz:\?tgc)r?::ll’ little silt, wet, slight odor
Very dense gray brown to olive brown coarse to
fine SAND, some coarse to fine gravel, little silt,
wet, very slight odor
6.10-6.71 7 0.61 | 0.43 D 14 48 63 70 Very dense light brown coarse to fine SAND
and coarse to fine GRAVEL, little silt, no odor,
wet
762-8.08 8 046 | 0.29 D 31 39 100/15 ?le%tle:: c?deg.l'through boulder 5.2 m. to 6.1 m;
Very dense light brown coarse to fine SAND,
little silt, trace coarse to fine gravel, no odor,
wet
9.14-9.14 9 |000]000, D 100/0 Same as S7
10 Note: Drill action suggest few cobbles and
boulders
No Recovery
10.67-11.28 10 | 061 046 | D 21 18 39 47
Note: Split spoon refusal on boulder
Note: Roller bit through boulder 9.14 m. to 9.53
12.19-12.80 11 | 061,030 D 15 18 18 31 m. . ]
Very dense light brown coarse to fine SAND,
some coarse to fine gravel, little silt, no odor,
wet
13.72:14.33 12 0611051 D . 48 } 51 | 27 | 19 Note: Drill action suggest cobbles and few
boulders
15 Dense gray brown coarse to fine SAND, some
Casing Meters of NOTES: Case mounted Mobile Drill B-47 with rope cathead drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion.
NW 0.0 19.8 21.34 m 3.05 m
No. of Samples
16D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$5-1

Sheet 1 of






R. Posa

DRILLER
S. Poff

INSPECTOR
Haley & Aldrich, Inc.

SM - 001 - M REV. 1/94 BORING REPORT
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

TOWN: Waterbury, Connecticut

Hole No. S$5-1

Line & Station

Offset

N. Coordinate 230820.20

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 282869.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.69 Casing Auger Mud Sampler Core Barrel
Date Started: 2 March 2001 Utilized X X X
Date Finished: 2 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | Bdt) | NX(st) | Nx(dt
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 1.68 m after 24 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 08 0.76 of bit Carbide
D ; SAMPLE BLOWS
e | PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
HANGE
P | per DEPTH PEN. | REC ON SAMPLER c REMARKS (INCL. COLOR, LOSS
T | haf | INMETERS | NO. Type | o. |0.15-]0.30-0.45-| ELEV/ OF WASH WATER ETC
y | meter | FROM-TO m. m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) F (ETC)
p coarse to fine gravel, little silt, no odor, wet
15.24-15.29 13 1005 0.00 | D [100/.05 Very dense light brown coarse to fine SAND
and coarse to fine GRAVEL, trace silt, wet, no
odor
16.76-16.76 14 100010001 D 150/0.0 Note: Drill action suggest numerous cobbles
and boulders
Note: Roller bit through boulder 14.33 m. to
14.88 m.
18.29-18.90 15 | 061000 | D 27 26 24 28 No Recovery
Note: Split spoon refusal at 15.29 m. on boulder
20 19.84-20-04 16 0-231-0-00 D 58—1400/-0 Note: Roller bit through boulder 15.29 m. to
15.54 m.
No Recovery
90.35 Note: Split spoon refusal at 16.76 m. on boulder
21.34-22.86 1 162 | 1.24 C [RQD F 82%] 21.34
Note: Cored through boulder 16.76 m. to 17.07
m.
95-86-04-38 5> 1 4551 4+061—€ [RODE70%] q\l?tga };oller bit through boulder 17.37 m. to
No Recovery, coarse gravel lodged in split
spoon shoe, probable cobble fragment
87.31 No Recovery
24.38 1
25 Note: Split spoon refusal on boulder at 20.42 m.
Note: Boulder to 21.2 m.
Note: Roller bit refusal at 21.34 m.
-GLACIOFLUVIAL DEPOSITS-
C1- Very hard, fresh, gray and white, coarse to
fine grained, BIOTITE GNEISS. Foliation is
moderately dipping, extremely close. Joints are
moderately dipping, moderate, rough,
undulating, fresh, tight.
C2- Same as C1, except joints are wide
30
Casing Meters of NOTES: Case mounted Mobile Drill B-47 with rope cathead drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion.
NW 0.0 19.8 21.34 m 3.06 m
No. of Samples
16D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S$5-1

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 2 of 3






R. Posa SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S5-1
DRILLER STATE OF CONNECTICUT Line & Station
S. Poff DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230820.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282869.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.69 Casing Auger Mud Sampler Core Barrel
Date Started: 2 March 2001 Utilized X X X
Date Finished: 2 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | NXxdty
Groundwater Observations Size 1.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ 1.68 mafter 24 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide

D ; SAMPLE BLOWS

E | PER0.15 METERS | STRATA FIELD IDENTIFICATION OF SOIL

P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS

T | half INMETERS | NO. Type | o. | 015 0.30-|045.| ELEV/

L | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)

Note: Left last 0.46 m. down the hole
-BEDROCK-
Bottom of Exploration at 24.38 m.

35

40

45

Casing Meters of NOTES: Case mounted Mobile Drill B-47 with rope cathead drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion.
NwW 0.0 19.8 21.34 m 3.05 m
No. of Samples
16D, 2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $5-1

Sheet 3 of 3






E. Del Priore

SM - 001- M REV. 1/94 BORING REPORT

DRILLER
P. Carrera

STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

INSPECTOR
Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S$5-2

Line & Station

Offset

N. Coordinate 230812.12

PROJECT NAME: Reconstruction of |-84

E. Coordinate 282857.77

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.41 Casing Auger Mud Sampler Core Barrel
Date Started: 27 February 2001 Utilized X X X
Date Finished: 2 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow ss B(st) B(dty | NX(st) | NXx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 229 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %?;\::sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
P | per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
T | haif INMETERS | NO. Type | o. |0.15.1030-|0a5.| ELEV/
4y | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 061030 D 15 17 34 29 Very dense brown coarse to fine SAND and
SILT, trace fine gravel, grass, no odor
1.52-2.13 3 0.61 | 0.15 D 15 13 12 17 Medium dense red-brown to black coarse to
109.28 fine SAND, little fine gravel, silt, strong odor
3.05-3.50 5 |045,050, D | 29 | 48 | 100 FILL-

e : ) Very dense gray-brown coarse to fine SAND,
trace silt, fine gravel, strong odor noted similar
to fuel
Very dense gray brown medium to fine

5 4.57-5.18 6 061|015 D 47 61 76 79 GRAVEL and coarse to fine SAND
Very dense gray brown coarse to fine SAND
and coarse to fine GRAVEL, trace silt
6.10-6.71 7 10611015 | D 15 | 11 14 | 16 105.01 Medium dense gray brown coarse to fine SAND
640 |‘ andGRAVEL a
Medium dense gray SILT and fine SAND
7.62-8.23 8 0.611000| D 29 31 34 20 Pushing gravel (pieces in tip)
9.14-9.75 9 0611045, D 18 27 31 22 Very dense gray brown coarse to fine SAND,
10 little fine gravel, trace silt
10.67-10.97 10 1030010 D 47 1 100 Very dense gray brown coarse to fine SAND,
some gravel, trace silt
Boulder 10.97 m. to 11.89 m.
12.19-12.80 11 061010 D 24 14 19 22 Dense gray brown coarse to fine SAND, some
fine gravel, trace silt
13.72-13.82 1210101000 D [100/1 No Recovery
Boulder to 15.85 m.
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
Hw 0.0 19.8 2240 m 3.06 m Redrilled hole 4 times, broke casing on obstruction at 13.72 m. twice
No. of Samples and shopped roller bit at same depth.
16D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S$5-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT
DRILLER STATE OF CONNECTICUT
P. Carrera DEPARTMENT OF TRANSPORTATION
INSPECTOR

Haley & Aldrich, Inc.

TOWN: Waterbury, Connecticut

Hole No. S$5-2

Line & Station

Offset

N. Coordinate 230812.12

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 282857.77

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 111.41 Casing Auger Mud Sampler Core Barrel
Date Started: 27 February 2001 Utilized X X X
Date Finished: 2 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow 38 B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 2.29 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %zj‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLE HANGE
P | per DEPTH PEN. | REC ONS R CHANG REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Type| o. 045|030 045.| ELEV/
L | meter | FROM-TO mopom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
15.24-15.24 13 | 0.00 | 0.00 D 50/0 No Recovery
Cored boulder 15.85 m. to 16.61 m.
16.76-17.37 14 1 0611061 D 14 17 18 17 Dense brown coarse to fine SAND and coarse
to fine GRAVEL, with cobbles
18.29-18.90 15 | 0.61 | 0.61 D 18 25 24 31 Very dense brown coarse {o fine SAND, trace
fine gravel
20 19:81-19:56 46—-0-45+-6:00-—D 1006 No Recovery
Advanced roller bit to 22.10 m. through
90.07 boulders
2134 1 -GLACIOFLUVIAL DEPOSITS- /1
22.10-23.62 1 1521152 C [RQD = 91%)] C1- Hard, fresh, gray and white, coarse to fine
grained BIOTITE GNEISS. Foliation is
moderately dipping, extremely close. Joints are
low angle to moderate, rough, undulating,
L discolored, open.
23.62-25.14 2 [ 152152 C [RQD = 95%] C2- Same as C1, except foliation is extremely
to very close. Joints are moderately dipping,
25 very close to moderate.
86.27 -BEDROCK-
25.14 Bottom of Exploration at 25.14 m.
30
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
HW 0.0 19.8 2210 m 3.05 m Redrilled hole 4 times, broke casing on obstruction at 13.72 m. twice
No. of Samples and shopped roller bit at same depth.
16D, 2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. $§5-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 2 of 2






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. 85-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230791.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282912.90

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 114.07 Casing Auger Mud Sampler Core Barrel
Date Started: 26 February 2001 Utilized X X X
Date Finished: 27 February 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st) | Nx(dty
Groundwater Observations Size |.D. (mm) | 60 76 100 64 35 X 35 35 56 55
@ 3.96 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %zj‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
R HANGE
P | per DEPTH PEN. | REC ON SAMPLE c REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-0.30- | 0.45- ELEV./
W | meter | FROM-TO mo| om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
0.00-0.30 1 0.30 | 0.15 D 8 100 Very dense dark brown SILT, with leaves,
grass, wood, little coarse gravel (in tip of
spoon), trace coarse to fine sand
0.91-152 2T 06T 7020 5 10 8 5
Cobble from 0.3 m. to .91m.
1.52-2.13 061030 ° 15 25 42 1112'§§ Medium dense brown coarse to fine SAND,
2.13-2.26 4 0131013 100/.13 ' \ some medium to fine gravel, little silt, wood
-FILL-
Very dense orange brown coarse to fine SAND,
3.35-3.96 5 0.61 | 0.30 D 28 30 15 14 little medium to fine gravel, trace coarse to fine
gravel
Same as D3
5 4.57-5.18 6 061,020, D 17 15 13 15 Boulder 2.74 m. to 3.35 m.
Dense brown coarse to fine SAND and SILT,
some coarse to fine gravel
Medium dense brown coarse to fine SAND,
6.10-6.71 7 1061018, D | 24 | 29 | 17 | 19 little silt, coarse gravel
Dense brown coarse to fine SAND, some
medium to fine gravel, trace silt
7.62-8.23 8 0.61 | 0.30 D 9 11 13 18 Medium dense brown coarse to fine SAND,
little medium gravel, silt
9.14-9.75 9 0.61 | 0.10 D 15 14 18 23 Dense brown fine SAND, some silt, trace
10 coarse gravel
10.67-11.28 10 [ 0.61 | 0.30 D 14 18 19 21 Dense brown fine SAND, little silt, trace sand,
-GLACIOFLUVIAL DEPOSITS-
102.49
_ L =40, 11.58 C1- Hard, fresh, gray and white medium to fine
1731328 1182121 C [RQD = 54%] grained BIOTITE GNEISS. Foliation is high
angle, extremely close. Joints are low to high
angle close to moderate, rough, undulating,
discolored, open.
13.26-14.78 2 152 1147 C [RQD = 75%] C2- Same as C1, except joints are very close to
moderate
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 10.7 1173 m 6.10 m
No. of Samples
10D,4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$5-3

Sheet 1 of






J. Muccino SM- 001- M REV. 1/94 BORING REPORT | Hole No. S5-3
BRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230791.20
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282912.90

SOILS ENGINEER

PROJECT NUMBER: _State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 114.07 Casing Auger Mud Sampler Core Barrel
Date Started: 26 February 2001 Utilized X X X
Date Finished: 27 February 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | Bty | NX(s | Nx(t
Groundwater Observations Size 1.D. (mm) | 60 76 100 64 35 X 35 35 55 55
@ 3.96 mafter 0 days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide

D ; SAMPLE BLOWS

E Cb'j‘jx‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL

P per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS

T half IN METERS NO. Type | 0. 1015 10.30-]0.45- ELEV./

y | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
14.78-16.30 3 1.52 | 1.33 C [RQD # 88%)] C3- Same as C1, except joints are wide spaced
16.31-17.83 4 1521119 | C [RQD * 63%] C4- Same as C1, except joints are low angle to

moderately dipping
96.24 -BEDROCK-
17.83 Bottom of Exploration at 17.83 m.

20

25

30

Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 10.7 11.73 m 6.10 m
No. of Samples
10D,4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED:

Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $5-3
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J. Muccino SM - 001- M REV. 1/94 BORING REPORT Hole No. S5-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230784.73
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282898.31

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: _General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 114.32 Casing Auger Mud Sampler Core Barrel
Date Started: 27 February 2001 Utilized X X X
Date Finished: 28 February 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ 3.74 mafter 16  hours |Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %Tj\'ﬂ:‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
AMPLER HANGE
P | per DEPTH PEN. | REC ON S c REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | o. | 0.5 |0.30- | 0.45- ELEV./
L | meter | FROM-TO moom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.45 5 6 6 19 Medium dense brown coarse to fine SAND,
little fine gravel, trace silt
0.61-1.22 2 | 061 041 21 8 16 | 18 Medium dense brown coarse to fine SAND,
little silt, trace fine gravel
1.52-2.13 3 0.61 | 0.30 D 7 11 14 24 Medium dense brown coarse to fine SAND and
112.19 GRAVEL, trace silt
213 \ /
-FILL-
3.05-3.05 4 0.00 | 000, D | 50/0 No recovery on cobble
5 4.57-5.18 5 1061/025| D 8 10 16 18 Medium dense brown coarse to fine SAND,
little fine gravel, trace silt
6.10-6.71 6 061036 | D 13 16 15 13 Dense brown coarse to fine SAND, little fine
gravel, trace silt
7.62-7.92 7 030/015| D 18 | 100 Very dense brown coarse to fine SAND and
medium to fine GRAVEL, trace silt
9.14-9.75 8 0.61 | 0.20 D 18 16 11 15 Medium dense brown coarse to fine SAND and
10 medium to fine GRAVEL, trace silt
10.67-11.28 9 0.61 | 0.30 D 11 16 24 21 Dense brown coarse to fine SAND and medium
to fine GRAVEL, trace silt
12.19-12.80 10 1 061,015 D 17 13 13 16 Medium dense brown fine SAND, little silt
13.72-14.33 110611000 D 17 15 61 18 No recovery - coarse gravel in spoon tip
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 15.2 15.70 m 6.10 m
No. of Samples
12D, 4C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test Hole No. S$5-4
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 2






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT Hole No. S5-4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230784.73
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282898.31

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: _ General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 114.32 Casing Auger Mud Sampler Core Barrel
Date Started: 27 February 2001 Utilized X X X
Date Finished: 28 February 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ 3.74 m after 16  hours |Hammer(kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ Cb?:\;:f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
AMPLE HAN

P | per DEPTH PEN. | REC ON S R CHANGE REMARKS (INCL. COLOR, LOSS

T half IN METERS NO. Type | 0. |0.15-|0.30- | 0.45- ELEV./

b | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
15.24-15.54 12 | 030|010 | D 25 | 100 98.78 Very dense brown fine SAND and GRAVEL,
15.70-17.22 1 152 ]152] ¢ [RQD F 80% 15.54 \ little silt /

-GLACIOFLUVIAL DEPOSITS-
C1- Hard, fresh, gray and white, coarse to fine
grained BIOTITE GNEISS. Foliation is
17.22-18.74 2 j152)152) C [RQD = 68%] moderately dipping, extremely close. Joints are
low angle to moderately dipping, very close to
moderate, rough, planar to undulating,
discolored, open
18 75-20.27 31152 152 C [RQD = 54% . .
' Note: Mineral growth on some joints surfaces
C2- Same as C1
20 C3- Same as C1, except joints are low angle to
vertical, extremely close to moderate
20.27-21.79 4 1.52 | 1.52 C [RQD F 93%)] C4- Same as C1, except joints are low angle,
undulating, fresh to discolored
92.53
21.79 Bottom of Exploration at 21.79 m.
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 15.2 15.70 m 6.10 m
No. of Samples
12D, 4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$5-4

Sheet 2 of 2






APPENDIX B
Laboratory Results





CONN DOT SIEVE 91313SA.GPJ US LAB.GDT 4/25/01

U.S. SIEVE OPENING IN MILLIMETERS | U.S. SIEVE NUMBERS | HYDROMETER
1016 50.8 254 12.7 3 6 10 16 30 50 100 200
1624 76.2 38.1 181 9.5 4 8 14 20 40 60 140
100 BRI EREL i—k ] i T T T T 1T T T 17
95 \ ‘
" IS
85 i %
80
75 AT
7
= 85 | A |
] ;
E : ‘
> 55 5
m .
¢ z
u 50 A \
' )
- 45 :
Z H ;
3 40 | |
Y
35 : l\ :
30
20 f
N %
15 :
A 2
10
= [
5 5
0 1 x
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
% GRAVEL % SAND % FINES
COBBLES COARSE| MEDIUM FINE COARSE FINE % SILT ] % CLAY
o 0.0 0.0 1.4 12.2 29.7 49.5 71
X 0.0 0.0 231 27.8 254 21.4 23
A 0.0 0.0 3.2 21.0 27.3 35.3 13.2
Expl. No.  |Sample No. Depth (m) LL PL Pl | ™™™ Cc Cu
L) $5-1 D1 0-0.61 NP NP NP 14.41 0.99 5.56
X $5-2 D5 31-35 NP NP NP 12.34 0.45 25.94
A $5-3 D2 0.91-1.52 NP NP NP 18.82
Sample Description
d Red brown coarse to fine SAND, little fine gravel, trace silt - FILL
| Gray brown medium to fine GRAVEL and coarse to fine SAND - GLACIOFLUVIAL
A Brown coarse to fine SAND, some medium to fine Gravel, little silt - FILL

Remarks:

HALEY &
ALDRICH

Glastonbury, Connecticut

U.S. Interstate Route 84 Reconstruction
Waterbury, Connecticut
State Project No.: 151-273

GRAIN SIZE DISTRIBUTION

Date: 4/16/2001

File No.: 91313-100







GEOTECHNICAL ENGINEERING REPORT
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Haley & Aldrich, Inc.
100 Corporate Place

Suite 105

Rocky Hill, CT 06067-1803

HALEY Tel: 860.282.9400
Fax: 860.721.0612
ALDRICH HaleyAldrich.com

Revised 8 May 2003
19 July 2001
File 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 06590, Eastbound E23 On Ramp
State Project 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 06590, Eastbound E23 On Ramp, for the I-84 reconstruction
project. This work was conducted in accordance with our agreement dated 26 December 2000.

In summary, subsurface conditions consist of fill, glaciofluvial deposits and glacial till over
bedrock. Bridge No. 06590 is a two span bridge supported by two abutments and a center
pier. We recommend the structure be supported on spread footings bearing on undisturbed
glacial till, bedrock, or granular fill placed above these materials. Our detailed
recommendations follow.

PROPOSED CONSTRUCTION

Bridge No. 06590 (formerly referred to as Structure 2) will be the new Exit 23 eastbound on
ramp from Hamilton Avenue to I-84. It will be located along the north side of the existing
Exit 23 on ramp on the south side of 1-84, east of Hamilton Avenue in Waterbury,
Connecticut, see Figure 1, Project Locus. Bridge No. 06590 will pass over the proposed Exit
24 eastbound off ramp.

Bridge No. 06590 will be a continuous two span bridge with a welded steel curved plate
girder superstructure. The bridge will be 59.9 m in length, from Sta. E23 31+4-446.6 to E23
31+506.5. Span lengths are 28.5 m and 27.9 m, and the deck width is 8.92 m. The bridge
will have a center pier and abutments at each end.

There will be a U-wingwall on the east side of Abutment 1, the west side of Abutment 1 will
connect to Abutment 1 of Structure 1&3, Hamilton Avenue over 1-84. Abutment walls will
be approximately 9 m high above the top of footing and will be skewed in relation to the
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Berger, Lehman Associates, P.C.
Revised 8 May 2003

19 July 2001

Page 2

bridge centerline. Bridge grade will range from El. 122 at 1-84 to El. 123 at Hamilton
Avenue; Exit 24 road grade beneath Bridge No. 06590 will be about El. 113.5.

Elevations in this report are in meters and refer to NGVD 29.
SITE CONDITIONS

Trees and grassed areas are present at Abutment 1 and the pier, and the site is paved at
Abutment 2.

Ground surface at Abutment 1 ranges from El. 121.5 to 122.5. At the pier location grade is
between El. 119.5 and 120.5, and at Abutment 2 grade is about El. 117. Ground surface to
the north of Bridge No. 06590 slopes down to I-84 at El. 114, and to the south slopes up to
El. 124 at Hamilton Avenue.

There is a 300 mm dia. clay storm drain pipe that passes under Bridge No. 06590 about 3 m
east of the pier location. There is also a manhole about 2 m south of the pier. A 900 mm
dia. reinforced concrete pipe (RCP) storm drain extends northeast from the manhole under
the proposed structure. There are underground electrical lines at the intersection of Hamilton
Avenue and the existing E23 on ramp. Based on discussions with Berger Lehman, we
understand all utilities in the vicinity of Bridge No. 06590 will be relocated prior to
construction.

SUBSURFACE INVESTIGATIONS
Recent Explorations

Five test borings (S2-1 through S2-5), two at each abutment and one at the center pier, were
drilled by General Borings, Inc. of Prospect, Connecticut. Borings S2-1 through S2-4 were
drilled between 13 December and 18 December 2000 and S2-5 was drilled on 4 May 2001.
The test borings were drilled with 76 mm I.D. casing to depths ranging from 11.43 to 17.98
m, including 3.0 to 6.1 m of rock coring. Bedrock was cored at each boring with a 51-mm
L.D. NX core barrel. Standard Penetration Tests were conducted at maximum 1.5-m intervals
in the overburden soil.

The boring locations are shown on Figure 2. A-I Engineers, Middletown, Connecticut,
surveyed as-drilled locations and elevations. Haley & Aldrich monitored the explorations.
Test boring logs are included in Appendix A.

Subsurface Conditions

Subsurface conditions encountered in the explorations consist of fill, glaciofluvial deposits,
and glacial till, overlying bedrock. Soil strata are described below, in order of increasing





Berger, Lehman Associates, P.C.
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depth. Subsurface profiles at each substructure are shown in Figures 3A through 3C.
Subsurface data from the test borings are summarized on Table 1.

Thickness
(m) Generalized Description

3.05t0 6.25 Fill - Medium dense, brown, SAND, trace to some gravel, trace to
some silt, with occasional cobbles and boulders. Wood is present in
S2-5. Topsoil is present at ground surface in S2-1 and S2-5.
Weathered petroleum odors were noted in boring S2-5.

0.95 t0 2.49 Glaciofluvial Deposits - Very dense, brown SAND, some gravel,
trace silt and light brown to orange brown, SAND, little silt, trace
gravel. Glaciofluvial deposits are present in S2-2 and S2-3.

4.38 to 7.47 Glacial Till - Very dense, light brown, coarse to fine SAND and

Gravel, trace to some silt, with numerous cobbles and boulders.

Bedrock - Bedrock is described as hard, fresh to slightly weathered, granitic GNEISS, and is
part of the Waterbury Gneiss formation. Bedrock encountered in borings is between EL.
106.37 to EL. 110.95. Elevations of the top of rock are listed in Table I and shown in the
subsurface profiles, Figure 3A through 3C.

Groundwater Conditions

Water was measured in S2-1 at EL. 118.7 on 15 December 2001 and in R15A at El. 115.1 on
28 March 2001. The other borings did not encounter water. Water levels were measured
upon completion of drilling and may not represent stabilized groundwater.

Based on groundwater level readings from surrounding borings (R15A) and the water level
measured in S2-1 we expect groundwater will be perched above the glacial till stratum.
Groundwater levels will fluctuate with season, precipitation and nearby construction activity.

Laboratory Testing

Three grain size analyses (ASTM D422) were performed on representative soil samples to
confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix B.
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GEOTECHNICAL ENGINEERING RECOMMENDATIONS

Foundation Type

We recommend that the abutments, pier, and wingwalls be founded on spread footing
foundations bearing on undisturbed dense glacial till, bedrock, or granular fill placed above
these materials.

Foundation Design Criteria

Design foundations using the following criteria:

0 Design footings bearing on soil or a combination of soil and rock for a maximum
allowable bearing pressure equal to a maximum allowable bearing pressure of 770 kPa.

0 Design footings founded on soil to bear a minimum 1.2 m below proposed exterior grade,
for frost protection.

a Place a layer of granular fill, having a minimum thickness of 0.3 m, over the natural soil
or bedrock to create a uniform bearing surface and to protect soil bearing surfaces from
disturbance.

0 For footings designed for the recommended bearing pressure, we estimate total settlement
will be less than 12 mm, with differential settlements between adjacent abutment and piers
less than 6 mm. Settlement will occur as load is applied.

Abutment 1

The bearing elevation for Abutment 1 will be El 112.4, and granular fill subgrade 0.3 m
below abutment subgrade will be at El. 112.1. Borings S2-1 and S2-4 indicate Abutment 1
will bear in glacial till. Bedrock is between El. 110.83 and El. 110.95, 1.15 to 1.27 m below
granular fill subgrade level. See subsurface profile on Figure 3A.

Abutment 1 Wingwall 1A

The bearing elevation for Abutment 1 Wingwall 1A will be E1.112.4, and granular fill
subgrade 0.3 m below the footing will be El. 112.1. Borings S2-1 and S1, 3-8 indicate that
the eastern portions of the footing near Bridge No. 06590 will bear on glacial till and the
western portion near Structure 1, & 3 on bedrock. See Figure 3A.





Berger, Lehman Associates, P.C.
Revised 8 May 2003

19 July 2001

Page 5

Abutment 1 Wingwall 1C

Wingwall 1C supports fencing and retains limited fill. This wingwall will be constructed in
the backfill zone of Wingwall 1A. The bearing elevation ranges from El. 117 to El. 120.8.
Wingwall 1A should be designed for any additional load imposed by Wingwall 1C.

Pier

The bearing elevation for the Pier will be El. 110.8, and granular fill subgrade will be El.
110.5. Borings S2-5 indicates the pier will bear in glacial till. Bedrock is at El. 107.79, 3.01
m below the pier subgrade. See Figure 3C.

Abutment 2

The bearing elevation for Abutment 2 will be El 111.0, and granular fill subgrade will be El.
110.7. Borings S2-2 and S2-3 indicate Abutment 2 will bear in glacial till. Bedrock is
between EL. 106.37 and EL.108.56, 1.34 m to 3.53 m below abutment subgrade. See Figure
3C.

Lateral Earth Pressures

Abutments and wingwalls should be designed for active earth pressure, traffic surcharge and
seismic pressures as shown on Figure 4.

Sliding and overturning criteria are also provided on Figure 4.

Seismic Design

A seismic soil coefficient, S, equal to 1.0 is recommended. The soils at the site are not
liquefaction susceptible under the design earthquake event. Seismically induced settlement
should not be significant.

Environmental Observations

Odors similar to fuel were in the fill in S2-5 at the pier. The environmental impacts of
contamination should be evaluated by the Department’s environmental consultant, including
whether excavated materials may be reused as fill, worker health and safety, and other issues.
Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and abutment wingwalls

above a line defined by a 1V:1.5H slope extending up from the heel of the footing and
extending to the bottom of subgrade. Pervious structure backfill should meet the
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requirements of CONNDOT Form 815 M.02.05.

We recommend the abutments and wingwalls be drained by 100 mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3m.

Reuse of Excavated Soils

The existing soils to be excavated consist primarily of fill and glacial till deposits. Based on
the results of the sieve analyses in Appendix B, these soils do not meet gradation requirements
for pervious structure backfill or granular fill. Excavated fill and glacial till deposits will
generally be suitable for reuse as embankment fill. Contaminated soils at the pier may not be
suitable for reuse and may require special deposal.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed equipment,
construction methods and procedures.

Existing Utilities

A number of utilities are located near Bridge No. 06590, including a 300 mm dia. and a 900
mm dia. storm drains and underground electrical lines. Based on discussions with Berger
Lehman we understand that all nearby utilities will be relocated prior to construction.

Excavation and Temporary Lateral Support

Temporary excavations up to about 8 m high will be required to construct foundations for
abutments. Temporary lateral support will be required to limit the size of the excavation and
protect Hamilton Avenue. Steel sheet piling is not expected be feasible due to cobbles and
boulders in the overburden. We anticipate soldier piles and lagging will be feasible, although
pre-excavation or rotary drilling will be required at some locations to penetrate boulders. Soil
nail walls may also be feasible for portions of excavations in the glacial till. However
excavations will penetrate below groundwater and provisions for drainage behind the
shotcrete face will be required.

Excavations will be primarily in soil but will encounter some bedrock along Wingwall 1A.
Conventional heavy construction equipment appears practical for excavation of overburden
soils. Controlled blasting will likely be required for bedrock removal.





Berger, Lehman Associates, P.C.
Revised 8 May 2003

19 July 2001

Page 7

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes of 1V:1H (Soil Profile Type B), or flatter,
appear appropriate above groundwater but should be confirmed during construction based on
conditions at the time of excavation. OSHA requires excavations greater than 6 m to be
designed by a Registered Professional Engineer.

Dewatering

Groundwater is expected to be present in the fill and glaciofluvial deposits, perched over the
dense glacial till, and should be anticipated in excavations for the abutments and pier. We
anticipate that dewatering may be accomplished by open pumping from filtered sumps.
Surface water should be diverted from excavations.

CLOSURE

This report has been prepared for specific application to the -84 Reconstruction Project, as
understood at this time, in accordance with generally accepted geotechnical engineering
practice. In the event that changes in the nature, design or location of the project elements
are planned, the conclusions and recommendations contained in this report should not be
considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon the data obtained from the
referenced subsurface explorations. The nature and extent of variations between explorations
may not become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.

We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.
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Sincerely yours,
HALEY & ALDRICH, INC.

AR

Kurtis E. Amidon
Engineer

< —pan T Kinard, P.E.
Vice President

Qs pr Q

//John P. Dugarg};’ﬁr., P.E.
Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Figure 1 - Project Locus
Figure 2 - Subsurface Exploration Plan
Figure 3A — Abutment 1
Figure 3B - Pier Section
Figure 3C - Abutment 2 Section
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Appendix A - Recent Test Borings Logs
Appendix B - Results of Laboratory Testing

G:\PROJECTS\91313\100\Reports\Structure 2 - 06590\Structure 2 - 06590-rev2.doc





TABLE |

SUMMARY OF SUBSURFACE DATA
BRIDGE 06590, EASTBOUND E23 ON RAMP
U.S. INTERSTATE ROUTE 84 RECONSTRUCTION

STATE PROJECT NO. 151-273
WATERBURY, CONNECTICUT

EXPLOR. ELEV. DEPTH THICKNESS OF SOIL STRATA (m) BEDROCK GROUNDWATER
NUMBER (m) (m) FILL GLACIO GLACIAL LEVEL (m) LEVEL (m)
FLUVIAL TILL DEPTH ELEV. | DEPTH ELEV.
Recent
S2-1 122.08 15.24 3.66 - 7.47 11.13 110.95 3.35 118.73
§2-2 118.26 13.72 3.51 2.49 5.89 11.89 106.37 - -
S2-3 116.94 11.43 3.05 0.95 438 8.38 108.56 - -
S2-4 121.65 14.32 4.57 -- 6.25 10.82 110.83 - -
S§2-5 119.68 17.98 6.25 -- 5.64 11.89 107.79 - -
NOTES:
1. "-"indicates not encountered
2. Elevations are in meters and refer to the NGVD 29.
3. Refer to boring logs for detailed soil and rock descriptions.
4. Groundwater levels were measured shortly after drilling.
Haley & Aldrich,Inc. 19-July-01

G:Projects\91131\Reports\Structure 2-06590\boring data 2.xIs
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APPENDIX A

Recent Test Borings Logs





E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S2-1
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231066.75
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282082.88

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 122.08 Casing Auger Mud Sampler Core Barrel
Date Started: 15 December 2000 Utilized X X X
Date Finished: 15 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ 335 mafter hours | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D : SAMPLE BLOWS
E %Tj\:ysg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
HANGE
P | per DEPTH PEN. | REC ON SAMPLER CHANG REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type ~ _ _ ~ ELEV./
T half m m 0 0.15- | 0.30- 1 0.45 OF WASH WATER, ETC)
g | meter FROM - TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) : :
0.00-0.61 1 061045 D 13 7 8 7 51E 1 Medium dense loamy SILT and SAND, with
’ | some leaves, wood
. -ToPsOlL-
Medium dense light brown fine SAND
1.52-2.13 2 0.61 | 0.45 D 12 14 15 14 Medium dense light brown fine SAND, trace silt
3.05-3.66 3 061|045 D 7 9 9 73 Medium dense light brown SILT and GRAVEL,
118.42 little coarse to fine sand
3.66 \
-FILL-
5 4.57-4.62 4 1005000 D {100/.08 No recovery
6.10-6.71 5 061030 D 47 56 65 98 Very dense light brown coarse to fine GRAVEL,
some coarse to fine sand, some silt
Cored boulders from 7.62 m. to 10.21 m.
10
110.95 -GLACIAL TILL-
11.13 C1- Hard, slightly weathered, gray brown,
coarse to fine grained granitic GNEISS.
Foliation is moderately dipping, extremely
12.19-13.71 1 1.52 | 1.52 C [RQD = 40%] close. Joints are low angle to vertical, very
close to close, rough, undulating, discolored to
decomposed, open.
13.72-15.24 2 1562 1119, C [RQD £ 25%)] C2- Same as C1, except joints are very close to
moderate. Highly fractured zone from 13.72 m.
to 14.39 m.
15
Casing Meters of NOTES:
Size From To Earth Rock
NW 0.0 111 1219 m 3.05 m
No. of Samples
5D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S2-1

Sheet 1 of 2






Haley & Aldrich, Inc.

E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S2-1
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231066.75
PROJECT NAME: Reconstruction of I-84 E. Coordinate 282082.88

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 122.08 Casing Auger Mud Sampler Core Barrel
Date Started: 15 December 2000 Utilized X X X
Date Finished: 15 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ 3.35 mafter 0 hours | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %zj‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type ~ i _ ~ ELEV./
T haif 0- [0.15-0.30- 045 OF WASH WATER ETC
b | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m)  ETC)
chﬁ -BEDROCK-
- Bottom of Exploration at 15.24 m.
20
25
30
Casing Meters of NOTES:
Size From To Earth Rock
NW 0.0 11.1 1219 m 3.05 m
No. of Samples
5D,2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test Hole No. $2-1
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. S2-2
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231049.16
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282143.13

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 118.26 Casing Auger Mud Sampler Core Barrel
Date Started: 13 December 2000 Utilized X X X
Date Finished: Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ m after hours | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %f:\;‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.45-10.30- | 0.45- ELEV./
L | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.45 1 045|030 | D 7 13 | 100 Very dense brown coarse to fine SAND, some
coarse to fine gravel, trace silt, concrete
1.52-2.13 2 0.61 | 0.45 D 21 32 58 | 110 Very dense brown coarse to fine SAND and
coarse to fine GRAVEL, with boulders.
Boulders 2.59 m. to 3.51 m
114.75 FILL-
3.51
5 4.57-5.18 3 1061|025] D 52 76 74 61 Very dense brown coarse to fine SAND, some
fine gravel, trace silt
112.26 -GLACIOFLUVIAL DEPOSITS-
6.10-6.18 4 | 008|000 D [100/.08 6.00 No recovery on boulder 6.1 m. to 6.7 m.
7.52-7.97 5 0.45 | 0.30 D 43 62 | 100 Very dense light brown coarse to fine SAND,
little fine gravel, little silt
9.14-9.14 6 0.00 | 0.00 D 50/0 No recovery
10 Cored boulders from 9.6 m. to 10.67 m. with
boulders continuing down to 11.89 m.
106.37 -GLACIAL TiLL-
11.89 C1- Hard, fresh, gray, pink and white, medium
12.19-13.71 1 1.52 | 1.28 [RQD = 33%)] to fine grained GRANITIC GNEISS. Foliation is
high angle, extremely close. Joints are low
angle to moderately dipping, very close to
104.54 close, rough, undulating fresh to discolored,
- open. Ia
1372 -BEDROCK- /
Bottom of Exploration at 13.72 m.
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion.
NW 0.0 - m - m
No. of Samples
6D,1C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S2-2

Sheet 1 of 1






E. Del Priore SM- 001 - M REV. 1/24 BORING REFORT | Hole No. $2-3
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231031.52
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282152.08

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 116.94 Casing Auger Sampler Core Barrel
Date Started: 15 December 2000 Utilized X X X
Date Finished: 18 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | B(dt) | NQ(st) | NQ(db
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ m after hours | Hammer (kg) 136 136 | 136 | 136 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %va'i’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER HAN
P | per DEPTH PEN. | REC © CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15-|0.30- | 0.45- ELEV./
b | meter | FROM-TO m | m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.43 D 4 7 13 29 Medium dense dark brown and gray coarse to
fine SAND, little silt, gravel
1.52-1.82 2 030030, D 9 100 Very dense brown coarse to fine SAND, some
coarse to fine gravel, little silt
113.89 -FILL-
3.05-3.66 3 061|056 | D 16 31 47 68 3.056 Very dense light brown to orange brown
laminated fine SAND, little coarse sand, little
112.94 silt, trace gravel
4.00 -GLACIOFLUVIAL DEPOSITS-
5 4.57-5.18 4 106103 D 17 | 27 | 38 | 34 Very dense brown fine SAND and medium to
fine GRAVEL, little coarse sand, trace silt
Cored boulder at 5.33m. to 5.94 m.
6.10-6.25 5 0.15 013 | D 100/.1§ Very dense gray brown coarse to fine SAND
and coarse to fine GRAVEL, trace silt
7.62-7.92 6 0.30 | 0.13 D 38 (100/.1§ Very dense brown medium to fine SAND and
108.56 coarse to fine GRAVEL, little silt
8.38-9.90 1 1652 1152 | C [RQD * 100%] 8.38
. -GLACIAL TILL-
C1- Hard slightly weathered, gray coarse to fine
grained GRANITIC GNEISS. Foliation is
10 moderately dipping, extremely close. Joints are
9.91-11.43 CAER N PEY AN I RV AN I [RWQD=TUUZ| low angle to vertical, very close to close, rough,
undulating, discolored, open.
C2- Same as C1
105.51 -BEDROCK-
11.43 Bottom of Exploration at 11.43 m.
15
Casing Meters of NOTES:
Size From To Earth Rock
HW 0.0 8.4 8.38 m 3.04 m
No. of Samples
6D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $2-3

Sheet 1 of 1






J. Muccino SM-001-MREV. 1/94 BORING REPORT Hole No. 32_4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231053.74
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282097.28

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 121.65 Casing Auger Mud Sampler Core Barrel
Date Started: 18 December 2000 Utilized X X X
Date Finished: 18 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %’T‘;x’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | 0. |0.15- | 0.30- | 0.45- ELEV./
y | meter | FROM-TO mo|om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
y Blacktopand roadstone s
0.15-0.76 L 061030 D 20 35 22 27 0.15 Very dense brown coarse to fine SAND, some
coarse to fine gravel, little silt
1.52-2.13 2 0.61 { 0.30 D 29 33 32 25 Very dense gray brown medium to fine SAND,
some coarse sand, some coarse to fine gravel,
little silt
3.05-3.43 3 038, 010 D 5 10 100/0.8 Very dense black and dark brown coarse to fine
SAND, some medium to fine gravel, little silt
Roller bit at 3.43 m.
117.08 -FILL-
5 4.57-4.57 4 000,000 D |506 4,57 On Boulder
6.10-6.71 5 0611020 | D 38 74 31 39 Very dense brown coarse to fine GRAVEL,
some coarse to fine sand, some silt
7.62-7.62 6 0.00 | 0.00 D 50/0 On boulder from 7.62 m. to 8.08 m.
9.14-9.24 7 0.10 | 010 | D (100/10Q Very dense gray coarse to fine GRAVEL, little
10 coarse to fine sand
10.67-10.77 8 0.10 | 0.05 D [100/.1Q 111823 Very dense coarse to fine GRAVEL, trace silt,
’ trace fine sand
11.28-12.80 1 1.52 | 1.52 [RQD F 76%]
-GLACIAL TILL-
C1- Very hard, fresh, gray white, coarse to fine
grained GNEISS. Foliation is moderately
12.80-14-32 2 482483 © IRQD-= 579%] dipping, extremely close joints are low angle to
‘ ! moderately dipping conjunctive close to
moderate, rough, undulating to planar,
discolored, open.
107.33 C2- Same as C1
.5 14.32 -BEDROCK-
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 10.7 128 m 3.05 m
No. of Samples
8D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No.

S2-4

Sheet

1

of






J. Muccino SM - 001 -MREV. 1/94 BORING REPORT Hole No. 82_4
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offsat
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231053.74
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282097.28

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 121.65 Casing Auger Mud Sampler Core Barrel
Date Started; 18 December 2000 Utitized X X X
Date Finished: 18 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow $S B(sh | B(dty | NQ(st) | NQ(dt
Groundwater Observations Size I.D. (mm) | 60 76 100 684 35 X 35 35 55 51
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
: %‘I"j\:’f e PEROISMETERS | STRATA FIELD IDENTIFICATION OF SOIL
p per DEPTH PEN. | REC ON SAMPLER CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. 1015 0.30- | 0.45- ELEV./
W | meter | FROM-TO mopm 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
Bottom of Exploration at 14.32 m.
20
25
30
Casing Meters of NOTES: Truck mounted Mobile Drill B-563 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
NW 0.0 10.7 128 m 3.05 m
No. of Samples
8D,2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test Hole No. S2-4
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S2-5
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231056.82
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 282120.43

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 119.68 Casing Auger Mud Sampler Core Barrel
Date Started: 4 May 2001 Utilized X X X
Date Finished: 4 May 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D i SAMPLE BLOWS
E %T:\::sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER HAN
P | per DEPTH PEN. | REC ONS CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. 10.15-10.30- | 0.45- ELEV./
h meter FROM - TO m m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0611020 D 14 27 25 53 A5 T e e -ToPSOIL-
’ Very dense brown fine SAND, little silt, coarse
sand, gravel with brick specks
1.22-1.83 2 0.61 | 0.00 D 23 25 21 20 Piece of gravel in spoon.
Boulder from 2.74 m. to 3.20 m.
4.27-4.88 3 061,008 D 75 30 19 17 Dense gray coarse to fine SAND and GRAVEL,
5 some wood, trace silt, weathered petroleum
odor
5.79-6.40 4—0.64-1-0:45-1--D 79 95 42 26 113.43 Very dense brown coarse to fine SAND and
6:25 GRAVEL, trace silt, weathered petroleum odor
\ -FILL- /
Very dense brown fine SAND and SILT, trace
7.32-7.42 5 0101 0.00 | D 100/0.10 grave, weathered petroleum odor
No recovery. Only gravel wash in spoon
Very dense brown SILT and fine SAND, iittle
8-84-8-99 6 045045 —D—106/0:15 gravel, trace coarse sand
10
10.36-10.81 7 0.45 | 0.15 D 49 81 100 Same as D6, except some medium to fine
gravel
107.79 -GLACIAL TILL-
89-1341 1 527139 C [RQD=62%] 11.89 Very hard, fresh to slightly weathered gray
white and pink, coarse to fine grained
GRANITIC GNEISS. Foliation is moderately
dipping, extremely close. Joints are vertical to
L low angle, close to moderate, rough,
13.41-14.93 2 1521152, C [RQD = 65%] undulating, discolored, open.
Note: Healed joints present
15 Same as C1, except joints are moderately
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings. NO = Not Observed
NW 0.0 11.9 11.89 m 6.10 m
No. of Samples
7D,4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

$2-5
1

Hole No.
Sheet

of






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT | Hole No. $2-5
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231056.82
Haley & Aldrich, inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 282120.43

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 119.68 Casing Auger Mud Sampler Core Barrel
Date Started: 4 May 2001 Utilized X X X
Date Finished: 4 May 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) | B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | &4 35 X 35 35 55 51
@ m after hours | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
E %T:x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T half INMETERS | NO. Type| o. |0.45-1030-|045.| ELEV/ .
| meter FROM - TO m m 015 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
14.94-16.46 3 1.52 1 146 | C [RQD F 30%] dipping to low angle, very close to moderate
Note: Occasional soil filled fractures
Hard, fresh to slightly weathered gray white and
16.46-17.98 4 152 | 1.35 C RQD|= 9% pink, coarse to fine grained GRANITIC
[RQ o) GNEISS. Foliation is moderately dipping,
extremely close. Joints moderately dipping,
very close fo moderate, rough, undulating to
101.70 planar, discolored, open. Highly fractured from
17.98 14.48 mto 15.94 m.
Hard, fresh to slightly weathered, coarse to fine
grained GRANITIC GNEISS. Foliation is
moderately dipping, extremely close. Joints
moderately dipping, indistinct to close, rough,
20 undulating, discolored, open. Highly fractured
from 16.46 m to 17.98 m.
-BEDROCK-
Bottom of Exploration at 17.98 m.
25
30
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings. NO = Not Observed
NW 0.0 11.9 11.89m 6.10 m
No. of Samples
7D,4C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test

PROPORTIONS USED: Trace=1-10% Littlle=10-20%, Some=20-35%, And=35-50%

Hole No. S$2-5

Sheet 2 of 2






J. Muccino SM - 001 - M REV. 1/94 BORING REPORT | hge No. S$1.3-8
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset :
INSPECTCOR TOWN: Waterbury, Connecticut N. Coordinate 231078.47
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282063.85

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Flevation: 122.60 Casing Auger Mud Sampler Core Barrel
Cate Started: 1 December 2000 Utilized X X X
Date Finished: 1 December 2000 Type BW | NW | HW | Pipe | Solid | Hollow SS B(sty | B(dh | NQ(st) | NQ(dt)
Groundwater Observations Size L.D. (mm) | 60 76 100 64 35 X 35 35 55 51
@ NE m after hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after hours | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %7;::5 PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
IN METERS NO. Type _ _ _ ~ ELEV./
T half 0- 10.15-,0.30-|0.45 OF WASH WATER, ETC.)
W | meter | FROM-TO mom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) e
122.30 ASPHALT
0.30-0.91 1 061030 D 5 8 10 16 0.30 Medium dense black to brown fine SAND, and
121.60 silt, little coarse sand, trace fine gravel
1.00 /
-FiLL-
1.52-1.52 2 000,000 D |100/0 No recovery
3.05-3.66 3 061|046 | D 14 15 30 45 Dense brown SILT, some fine sand, little
coarse sand, fine gravel
118.03 -GLACIOFLUVIAL DEPOSITS-
5 4.57-4.57 4 |0.00}000| D |100/0/[RQD = 19%] 4.57 No recovery
4758-6.10 T 1527080 C C1: Hard, fresh to moderately weathered , gray
and white, coarse to fine grained GNEISS.
Foliation is moderately dipping, extremely to
N very close. Joints are low angle to moderately
6.10-7.62 2 |152)08 ) C [RQD = 25%] dipping, very close to close, rough, discolored,
open to tight. Highly fractured from 5.13 m. to
6.10 m.
C2: Same as C1, except medium to fine
7.62-9.14 3 1.62 | 045 C [RQD|= 0%] grained. Foliation is extremely close. Joints are
close. Highly fractured from 6.1 m. t0 6.3 m. &
7.32m.to 7.62 m.
C3: Whole run is highly fractured rock. No
113.46 structure
9.12 /]
-BEDROCK-
10 Bottom of Exploration at 9.14 m.
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion. NE=
NwW 0.0 4.6 457 m 456 m Not Encountered
No. of Samples
4D,3C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

S1.3-8
of 1

Hole No.
Sheet 1

PL





M. Jennette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. R-15A
DRILLER STATE OF CONNECTICUT Line & Stafon
C. White DEPARTMENT OF TRANSPORTATION Offeet
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 231036.03
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of I-84 E. Coordinate 282123.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 119.09 Casing Auger Mud Sampler Core Barrel
Date Started: 28 March 2001 Utilized X X X
Date Finished: 29 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NQ(st) | NQ(dt)
Groundwater Observations Size I.D. (mm) | 60 76 100 64 50 35 X 35 35 55 51
@ 4.00 m after 0 hours | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %T;::sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE
P per DEPTH PEN. | REC CHANG REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Tyee | o. |0.15 |0.30- | 0.45- ELEV./
b | meter | FROM-TO m o om 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.43 1 [043(030| D | 13 | 25 100/0.18 o5 T~ -TOPSOIL-
' Very dense brown coarse to fine SAND, little
cobble and boulder fragments
117.57 Note: Boulders and cobbles 0.43to 1.52 m
1.52-2.13 2 0.61 | 0.30 13 26 41 39 1.52 \ ’ ’ ’ ’ /
2.13-2.51 3 1038|015 39 | 33 100/0. -FILL-
0.08 Very dense tan coarse to fine SAND, trace
medium to fine gravel, trace silt
3.05-3.40 4 0.35 | 0.25 D 33 31 100/0.05 Very dense tan fine SAND, some coarse sand,
trace medium to fine gravel
Very dense red brown coarse to fine SAND,
trace fine gravel, trace rock fragments, moist
5 4.57-4.77 5 |020/009] D 39 100/0.05 Note: Drove 0.08 m. casing to 4.57 m.
Very dense brown coarse to fine GRAVEL, little
medium to fine sand, wet
6.10-6.48 6 0.38 | 0.15 D 52 56 100/0.08 112.61 Very dense brown coarse to fine SAND, trace
6.48 \ medium to fine gravel, trace rock fragments /
-GLACIOFLUVIAL DEPOSITS-
Bottom of Exploration at 6.48 m.
10
15
Casing Meters of NOTES: Truck mounted Mobile Drill B-53 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion
SSA 0.0 3.1 6.48 m - m
NW 3.1 6.1 No. of Samples
6D
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test Hole No. R-15A
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 1






APPENDIX B
Results of Laboratory Testing





U.S. SIEVE OPENING IN MILLIMETERS

\

U.S. SIEVE NUMBERS

| HYDROMETER

CONN DOT SIEVE 913138.GPJ US _LAB.GDT 5/16/0

101.6 50.8 254 12.7 3 6 10 16 30 50 100 200
152.4 76.2 38.1 19.1 9.5 4 8 14 20 40 60 140
100 11T K] T T T T T T T 1T T T
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15
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0 : |
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
9 9 % FINES
COBBLES % GRAVEL Yo SAND )
COARSE| MEDIUM FINE COARSE FINE % SILT [ % CLAY
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Sample Description
© Light brown SILT and GRAVEL, little coarse to fine sand - FILL
X Light brown coarse to fine GRAVEL, some coarse to fine sand, some silt - GLACIAL TILL
A Light brown coarse to fine GRAVEL, some coarse to fine sand, some silt - GLACIAL TILL
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File No. 91313-100

Berger, Lehman Associates, P.C.
20-30 Beaver Road
Wethersfield, Connecticut 06109

Attention: Thomas J. Bulzak, P.E.

Subject: U.S. Interstate Route 84 Reconstruction
Bridge No. 06591, Westbound Exit 24 On-ramp Over Mad River
State Project No. 151-273
Waterbury, Connecticut

Ladies and Gentlemen:

This report presents our evaluation of subsurface conditions and geotechnical engineering
recommendations for Bridge No. 06591, Westbound Exit 24 On-ramp Over Mad River, for
the 1-84 Reconstruction project. The work was conducted in accordance with our agreement
dated 26 December 2000, and the negotiated work scope for Bridge No. 06591.

In summary, subsurface conditions consist of fill, glaciofluvial sand and glacial till overlying
bedrock. Bridge No. 06591 will be a single-span bridge supported on two abutments. We
recommend the structure be supported on steel H-Piles driven to end bearing. Our detailed
recommendations follow.

PROPOSED CONSTRUCTION

Bridge No. 06591 (formerly referred to as Structure 10) Westbound Exit 24 On-Ramp over
the Mad River is located in Waterbury, Connecticut, see Figure 1, Project Locus. Bridge
No. 06591 will be a single-span bridge supported on two abutments. The bridge will be 8.92
m wide and 52.39 m long, between stations W24 12+407.94 and W24 12+460.33, as shown
on Figure 2.

The abutments will have U-type wingwalls. Wingwall 1B will connect to a retaining wall to
the west of Bridge No. 06591 (see Figure 2). Wingwalls will generally bear at the same
elevation as the abutments (El. 111.5), except that Abutment 2 wingwalls will step up from
El. 111.5 to El. 115.0. Grade at the face of each abutment will be at about EL. 113.8.
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The Mad River currently flows south immediately adjacent to the Abutment 2 footprint. The
river will be relocated to the west and the current channel will be backfilled. The new
channel location is shown on Figure 2.

The alignment of Bridge No. 06591 will follow the south side of the existing I-84 bridge over
the Mad River. As discussed with Berger Lehman Associates, existing bridge foundations
will be completely removed where they conflict with new Bridge No. 06591 foundations, and
will be removed to 300 mm below the depth of required excavation associated with Mad
River relocation work.

We understand that Bridge No. 06591 will be constructed after I-84 traffic has been rerouted
onto a new highway embankment to the south. Therefore, traffic over the existing 1-84
bridge and the Harpers Ferry Road off-ramp will not need to be maintained during
construction of Bridge No. 06591.

Elevations in this report are in meters and refer to NGVD 29.

SITE CONDITIONS

Bridge No. 06591 will be located along the south side of the existing [-84 bridge, as shown
on Figure 2. Abutment 1 will be located between the existing structures carrying 1-84 and the
Harpers Ferry off ramp to the south; Abutment 2 will be located within the footprint of the
existing 1-84 bridge.

The 1-84 bridge over the Mad River, referred to on Department drawings as Waterbury
Expressway Over Scovill Pond, is supported on two abutments founded on spread footings
that bear at El. 108.5. A plan of the bridge is included in Appendix B.

A number of utilities are present in the vicinity of Bridge No. 06591. These include storm
drains and catch basins along I-84, and two sanitary sewer lines that run north-south along
Harpers Ferry Road through the footprint of Wingwall 2B. We understand that all existing
utilities near Bridge No. 06591 will be removed prior to construction.

Ground surface at Bridge No. 06591 slopes down to the Mad River at about El. 111. Ground
surface at Abutment 1 slopes downward to the north from El. 118.5 at the Harpers Ferry
Road off-ramp to El. 116 on the I-84 highway embankment; ground surface at Abutment 2
slopes downward to the south and west from El. 116 on the -84 highway embankment to the
Mad River.
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SUBSURFACE INVESTIGATIONS

Recent Explorations

General Borings, Inc of Prospect, Connecticut drilled four borings (S10-1, S10-2, S10-4 and
S10-4A). Borings S10-1, S10-2, and S10-4 were drilled between 28 March 2001 and 17
April 2001 and boring S10-4A was drilled 8 June 2001. Borings S10-1 and S10-2 were
drilled at Abutment 1; S10-4 and S10-4A were drilled south of Abutment 2 due to difficult
access. The test borings were drilled with 76-mm I.D. casing to depths ranging from 15.73
to 25.44 m, including up to 6.1 m of rock coring. Bedrock was cored with a 55 mm I.D. NX
core barrel. Standard Penetration Tests were conducted at maximum 1.5-m intervals in
overburden soil.

Boring locations are shown on Figure 2, and test boring logs are included in Appendix A.
Haley & Aldrich, Inc. monitored the drilling. As-drilled locations and elevations were
surveyed by A-I Engineering of Middletown, Connecticut.

Previous Explorations

Subsurface explorations conducted in 1957 for the existing 1-84 Bridge consisted of six test
borings (S1 through S6). Explorations were terminated in soil and bedrock 13.10 to 22.25 m
below ground surface. Borings S1, S2, S4, and S5 locations are shown on Figure 2 and test
boring logs are included in Appendix B.

Subsurface explorations conducted in 1991 for the Harpers Ferry Road off ramp consisted of
13 borings (B3 through B15). Borings B-3, B-4, B-4A & B-4B, and B-5 are in the vicinity of
Bridge No. 06591. These logs are included in Appendix B and their locations are shown on
Figure 2.

SUBSURFACE CONDITIONS

Subsurface conditions encountered in the explorations consist of fill, alluvial deposits,
glaciofluvial deposits and glacial till overlying bedrock. Soil strata are described below, in
order of increasing depth. Subsurface profiles at each abutment are shown in Figures 3A and
3B. Subsurface conditions are summarized in Table I.

Thickness Generalized Description
(m)
3.0t0 3.1 Fill - Medium dense to very dense, gray to brown, coarse to fine

SAND, with varying amounts of gravel and silt, with occasional
roots and brick fragments. Fill is present in each of the recent
borings. A slight chemical odor was noted in boring S10-4.
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Thickness Generalized Description

(m)

0.15 Alluvial Deposits - Brown and black SAND with varying amounts
of silt and gravel, cobbles, boulders and leaves. Alluvial deposits
were encountered in previous borings S1, S2, S4 and S5, and are
not present in the recent explorations.

12.34 t0 20.72 Glaciofluvial Deposits - Dense to very dense, brown to gray brown,
SAND, trace silt with varying amounts of gravel and numerous
cobbles and boulders. Glaciofluvial deposits are present in all
borings. An organic odor was noted in boring S10-4 in the upper
portion of the glaciofluvial deposits.

Up t0 6.6 Glacial Till - Very dense, brown fine SAND, trace fine gravel with

numerous cobbles and boulders. Glacial till is present in S10-2,
S10-4, S10-4A, and S2.

Bedrock - Bedrock is described as very hard, fresh to slightly weathered, gray and white,
biotite GNEISS. Bedrock is part of the Waterbury Gneiss formation. Bedrock is 15.85 m to
22.0 m deep, which ranges between El. 89.9 and El. 97.0. Elevations of the top of bedrock
are listed in Table I and shown in profile on Figures 3A and 3B. Weathered rock was
encountered in Borings S10-1 and S10-4A, 0.61 and 0.91 m thick, respectively.

Groundwater Conditions

Water was encountered in S10-4 and S10-4A, at EL. 111.5 and El. 111.6. Water levels in
the previous borings were above ground surface, suggesting they were drilled from a barge
within the Mad River, and water levels varied from El. 111.1 to El. 111.4. However, these
water levels may not represent current groundwater conditions because the Scovill Pond was
drained in the late 1990’s. The current normal water level in the Mad River is about El
111.0 and the 100-yr. flood level is about El. 113.8. Groundwater levels will fluctuate with
water levels in the Mad River, season, precipitation, and nearby construction activity.

Laboratory Testing

Three grain size analyses (ASTM D422) were performed on representative soil samples to
confirm visual classification and to aid in determining engineering properties. Laboratory
testing results are included in Appendix C.
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GEOTECHNICAL ENGINEERING RECOMMENDATIONS

Foundation Type

We recommend that abutments and wingwalls be founded on steel H-Piles driven to refusal.
Our detailed recommendations follow.

Foundation Design Criteria - H-Piles

Q

H-piles should be HP310x1.079 (HP12x74) or HP360x1.295 (HP14x89), consisting of
Grade 345 MPa (50 ksi) steel.

IF LRFD design is used, HP310x1.079 H-piles should be designed for an ultimate
capacity of 4,840 kN (544 tons) and a resistance factor of 0.35; HP360x1.295 H-piles
should be designed for an ultimate capacity of 5,825 kN (655 tons) and a resistance factor
of 0.35. The recommended resistance criteria consider hard driving conditions due to the
dense soil with cobbles and boulders. We discussed this resistance factor with the
Department and agreed that it results in an appropriate stress level in the piles for this
application.

If ASD design is used, HP310x1.079 H-piles should be designed for an allowable
capacity of 1160 kN (130 tons); HP360x1.295 H-piles should be designed an allowable
capacity of 1400 kN (157 tons).

Point reinforcement is recommended for piles to assist in penetration and to protect pile
tips during hard driving

Lateral loads may be resisted by a combination of shear and bending at the tops of the
piles, and the horizontal component of axial loads in batter piles. For maximum
allowable horizontal deflection of 6 mm (1/4 in.) at the top of the pile, the allowable
lateral load in the strong axis for a hinged condition is 40 kN (9 kips).

Piles should have a minimum center to center spacing of 2.5 times the pile width in
accordance with AASHTO requirements. Greater pile spacings are anticipated.

Groundwater was measured in borings S10-4 and S10-4A at El. 111.5 and El. 111.6, at
or 0.1 m above the proposed abutment subgrade level. The contractor may elect to place
pile caps on a 300 mm thick layer of crushed stone (Form 815 M.01.01, No. 6) over
geotextile fabric placed on existing fill or glaciofluvial deposits, to facilitate excavation
dewatering and help to maintain a stable subgrade.

Abutment 2 will be located within the footprint of the 1-84 Bridge Over Scovill Pond.
The portion of the bridge that conflicts with Bridge No. 06591 piles will be completely
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removed to the foundation bearing grade (El. 108.5). Excavations to remove foundations
should be backfilled with granular fill.

o Maximum total settlement is estimated at 6 mm. Maximum differential settlement
between abutments will be less than 6 mm. This settlement will occur during

construction.

o For frost protection, bottom of pile caps should be at least 1.2 m below the lowest
proposed adjacent grade.

o Design bridge foundations for scour protection in accordance with Department guidelines.

Abutment No. 1

Abutment 1 will be located at Sta. W24 12+409.59. Bottom of pile cap is El. 111.5 and
crushed stone or granular fill subgrade 0.3 m below the pile cap is at El. 111.2. Borings
S10-1 and S10-2 indicate the subgrade at El. 111.2 will consist of existing fill. Bedrock is
between El. 93.57 and El. 93.82, 17.93 to 17.68 m below bottom of the pile cap.

Abutment No. 2

Abutment 2 will be located at Sta. W24 12+458.98. Bottom of pile cap is El. 111.5 and
crushed stone or granular fill subgrade 0.3 m below the pile cap is at El. 111.2. Borings
S10-4, S10-4A, S4 and S5 indicate the subgrade at El. 111.2 will consist of glaciofluvial
deposits. However, where removal of existing foundations is necessary, the subgrade will
consist of granular fill placed after foundation removal. Bedrock is between El. 89.92 and
El. 96.95, 14.55 to 21.58 m below bottom of pile cap.

Estimated vertical pile lengths, assuming top of pile is 0.3 m above the bottom of pile cap are
provided in Table 1I.

Lateral Earth Pressures

Design abutments and wingwalls for active earth pressures as shown in Figure 4.

Seismic Design

Soils conditions at the site are AASHTO Soil Profile Type I. A seismic soil coefficient, S,
equal to 1.0 is recommended. The soils at the site are not considered to be liquefaction
susceptible under the design earthquake event. Seismically induced settlement should not be
significant. Based on the Bridge Design Manual, single span structures do not need to be
designed for seismic loads.
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Environmental Observations

A slight chemical odor and organic odor was noted in S10-4 near Abutment 2. The
environmental impacts of the possible contamination should be evaluated by the Department’s
environmental consultant, including whether excavated soils can be reused as fill, workers
health and safety, and other issues.

Structure Backfill and Drainage

Pervious structure backfill should be placed behind the abutments and wingwalls above a line
defined by a 1V:1.5H slope extending up from the heel of the footing and extending to the
bottom of subgrade. Pervious backfill should meet the requirements of CONNDOT Form
815M.02.05.

We recommend the abutment and wingwalls be drained by 100-mm dia. weep holes installed
according to CONNDOT specifications. Maximum spacing between weep holes should be
3m.

Reuse of Excavated Material

The existing fill and glaciofluvial deposits are not suitable for reuse as pervious structure
backfill or granular fill. Excavated soils will generally be suitable for embankment fill,
however, indications of contaminated soils (slight chemical and organic odors) were noted in
S10-4 at Abutment 2. Depending on the nature and concentration of contaminants, these soils
may not be suitable for reuse, and may require special offsite disposal.

CONSTRUCTION CONSIDERATIONS

This section provides comments related to foundation construction and other geotechnical
aspects of the project. It will aid those responsible for preparation of contract plans and
specifications and those involved with construction monitoring. Contractors should evaluate
potential construction problems on the basis of their own knowledge and experience in the
area and on the basis of similar localities, taking into account their own proposed construction
methods and procedures.

Temporary Lateral Support

Excavations for Abutment 1 and portions of Abutment 2 outside the limits of existing
foundations will be up to 8-m high and extend to El. 111.2.  Open cut excavations appear
feasible at these locations above groundwater, since traffic on the existing I-84 highway
embankment and Harpers Ferry Road off-ramp will already have been shifted to a new
embankment, and existing utilities will have been rerouted. However, temporary lateral
support will likely be required below groundwater. Steel sheetpiling is expected to be the
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preferred lateral support system since it will form a groundwater cutoff and facilitate
excavation dewatering. However, boulders in the glaciofluvial deposits could obstruct
installation of sheets. We anticipate that soldier piles and lagging will be feasible. However,
boulders would obstruct installation of soldier piles and predrilling may be necessary at some
locations.

Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR
Part 1926, latest edition. Temporary soil slopes above groundwater of 1V:1H (Soil Profile
Type B), or flatter, appear appropriate but should be confirmed during construction based on
conditions at the time of excavation.

Dewatering

Excavations for Abutment 1 and portions of Abutment 2 outside the limits of existing
foundations will extend to El. 111.2, 0.3 m below the water level measured in the recent
borings. Therefore, excavation dewatering will be required. We anticipate that excavation
dewatering may be accomplished by pumping from filtered sumps.

Cofferdam and Dewatering at Abutment 2

Excavation for portions of Abutment 2 that are within the limits of existing foundations will
extend to El. 108.5 to remove existing foundations, 3 m below groundwater level measured
in the borings. Therefore, cofferdam and dewatering will be required. The glaciofluvial
deposits are relatively pervious, and excavation dewatering quantities could be significant.
We anticipate that a sheetpile cofferdam driven into the glaciofluvial deposits to form a
groundwater cutoff, combined with pumping from wells inside the excavation, will be
necessary for dewatering. We recommend that cofferdam and dewatering be specified for
Abutment 2.

Excavation

Excavations will be in fill and glaciofluvial deposits. Conventional heavy construction
equipment appears practical for excavation of overburden soils. However, chiseling or
mechanical splitting may be necessary for removal of boulders.

Pile Installation

The maximum hammer energy should be determined by a wave equation analysis by the
contractor based on specific hammer characteristics. Due to boulders in glaciofluvial
deposits, predrilling or spudding will likely be required to advance piles at some locations.
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Final Comments

This report has been prepared for specific application to Bridge No. 06591, as understood at
this time, in accordance with generally accepted geotechnical engineering practice common to
the local area. In the event that changes in the nature, design or location of the project
elements are planned, the conclusions and recommendations contained in this report should
not be considered valid, unless the changes are reviewed by Haley & Aldrich, Inc. and the
conclusions of this report modified or verified in writing.

The analyses and recommendations are based, in part, upon data obtained from the referenced
subsurface explorations. The nature and extent of variations between explorations may not
become evident until construction. If variations then appear, it may be necessary to
reevaluate the recommendations of this report.

We appreciate the opportunity to provide engineering services on this project. Please do not
hesitate to call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC

DA

/ ! i/ “r .
£+ Kurtis E. Amidon Nathan L. Whetten, P.E., C.G.
Engineer Senior Engineer

&”fohn P. Dugan, Jt/, P.E.

Senior Vice President

Enclosures:
Table I - Summary of Subsurface Data
Table II - Summary of Estimate Pile Quantities
Figure 1 - Project Locus
Figure 2 — Subsurface Exploration Plan
Figure 3A — Abutment No. 1 Subsurface Profile
Figure 3B —~Abutment No. 2 Subsurface Profile
Figure 4 - Recommended Lateral Loads on Unrestrained Abutments and Wingwalls
Appendix A - Recent Test Borings Logs
Appendix B - Previous Test Boring Logs
Appendix C - Laboratory Results
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LEGEND ABUTMENT 1 AT SKEW ] CORE SAMPLE 55 mm DIA,

EXPLORATION DESIGNATION.

SURVEYED GROUND SURFACE ELEVATION (METERS) AT EXPLORATION

APPROXIMATE OFFSET FROM PROFILE BASELINE [N METERS. POSITIVE

NUMBER INDICATES UPSTATION.
DOWNSTATION.

NEGATIVE NUMBER INDICATES

MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES

WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING

SAMPLE LOCATION AND INTERVAL.
LEGEND FOR SAMPLE TYPE

RECOVERY (%)
ROCK QUALITY DESIGNATION (%)

BOTTOM OF EXPLORATION

SEE SAMPLER GRAPHIC

CENTER _LINE STATION W24 12+409.59
(LOOKING WEST)

NOTES:

1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
TEST BORING AND FOUNDATION LOCATIONS.

2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.

3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION
BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL
FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.

4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION
OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY
BETWEEN SOIL OR ROCK TYPES. THE TRANSITION BETWEEN MATERIALS
IS APPROXIMATE.

0 5 10
e e e T T e

SCALE IN METERS

HAIEY &
ALDRICH

UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
STATE PROJECT NO. 151-273

WATERBURY, CONNECTICUT

ABUTMENT NO. 1

BRIDGE NO., 06591
WESTBOUND EXIT 24
ON—RAMP OVER MAD RIVER

SCALE: AS SHOWN

JULY 2001

FIGURE 3A
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2t B_gE CENTER LINE STATION W24 12+458.98
EXPLORATION DESIGNATION. (LOOKING EAST)
NOTES:
SURVEYED GROUND SURFACE ELEVATION (METERS) AT EXPLORATION
APPROXIMATE OFFSET FROM PROFILE BASELINE IN METERS. POSITIVE 1. SEE FIGURE 2, SUBSURFACE EXPLORATION PLAN, FOR
NUMBER INDICATES UPSTATION. NEGATIVE NUMBER INDICATES TEST BORING AND FOUNDATION LOCATIONS.
DOWNSTATION.

2. FOR DETAILED DESCRIPTION OF SUBSURFACE MATERIAL REFER TO
MAJOR STRATUM BOUNDARY BETWEEN DIFFERENT SOIL TYPES TEST BORING LOGS CONTAINED IN APPENDIX A OF THIS REPORT.

WATER LEVEL NOTED DURING OR SHORTLY AFTER DRILLING 3. LINES REPRESENTING CHANGES IN STRATA ARE BASED UPON INTERPOLATION

SAMPLE LOCATION AND INTERVAL. SEE SAMPLER GRAPHIC BETWEEN SUBSURFACE EXPLORATIONS AND MAY NOT REPRESENT ACTUAL

LEGEND FOR SAMPLE TYPE FIELD CONDITIONS AT OTHER THAN SPECIFIED EXPLORATION LOCATIONS.
4. THE STRATIFICATION LINES SHOWN ON THE GRAPHIC REPRESENTATION
RECOVERY (%) OF THE TEST BORINGS REPRESENT THE APPROXIMATE BOUNDARY
ROCK QUALITY DESIGNATION (%) BETWEEN SOIL OR ROCK TYPES. THE TRANSITION BETWEEN MATERIALS

IS APPROXIMATE.
BOTTOM OF EXPLORATION

.
Fill

SAMPLER GRAPHICS

SAMPLE OBTAINED BY A 51 mm O.D. SPLIT SPOON
SAMPLER WITH A 63.5 kg WEIGHT FALLING 0.76 m -
NUMBER INDICATES STANDARD PENETRATION RESISTANCE
N—VALUE OF SAMPLE INTERVAL, IN BLOWS PER 0.3 m

CORE SAMPLE 35 mm DIA,

LITHOLOGY GRAPHICS

Glaciofluvial @z Glacial 7
Deposits Til R Bedrock

0 5 10
e T L Se——— ]

SCALE IN METERS

2 U.S. INTERSTATE ROUTE 84 RECONSTRUCTION
HAIEY & STATE PROJECT NO. 151-273
 ALDRICH WATERBURY, CONNECTICUT

ABUTMENT NO. 2
BRIDGE NO. 06591
WESTBOUND EXIT 24

unoercromnn | ON—RAMP - OVER MAD RIVER

ENGINEERING &
ENVIRONMENTAL
BOLUTIONS SCALE: AS SHOWN JULY 2001

FIGURE 3B
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APPENDIX A

Recent Test Borings Logs





E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S10-1
DRILLER STATE OF CONNECTICUT Line & Station
J. Miller DEPARTMENT OF TRANSPORTATION Offset 1.98 m. E
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230892.80
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283049.80
SOILS ENGINEER PROJECT NUMBER: State: 151-273/H&A: 91313-100 Berger, Lehman Associates, P.C.
BORING CONTRACTOR: General Borings, Inc. PRIME DESIGNER
Surface Elevation: 115.61 Casing Auger Mud Sampler Core Barrel
Date Started: 9 April 2001 Utilized X X
Date Finished: 11 April 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) Bty | NX(st) | NXx(dt
Groundwater Observations Size I.D. (mm) | 80 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %fjx‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HAN
P | per DEPTH PEN. | REC CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15 | 0.30- | 0.45- ELEV./
y | meter | FROM-TO m. m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0611010 D 4 6 41 23 115.11 Very dense coarse GRAVEL
0.50 Dense gray coarse to fine SAND, litfle coarse to |
fine gravel, trace silt, no odor, moist
1.52-2.13 2 0.61 | 0.10 D 13 17 23 67 Dense gray-brown coarse SAND, little coarse to
fine gravel, trace fine sand and silt, no odor,
moist
112.61 FILL
3.05-3.20 3 015009 D 100 3.00 Split spoon refusal at 3.2 m., no recovery
5 4.57-5.02 4 1045 000, D 81 75 | 115 No Recovery
Split spoon refusal at 5.02 m.
6.10-6.18 5 008 1000| D 100/0.08 I;lggg:leSpht spoon drove through dark gray
No recovery
Split spoon refusal at 6.18 m.
7.62-8.23 6 061045, D 18 18 14 17 Dense gray-brown coarse to fine SAND, little
coarse to fine gravel, trace silt, no odor, moist
9.14-9.75 7 0611030, D 17 21 20 23 Dense gray brown coarse to fine SAND, little
10 medium gravel, trace silt, no odor, moist
10.67-10.70 8 0.03 | 0.03 D 100/0.03 Very dense light brown coarse to fine SAND,
trace silt
Split spoon refusal at 10.7 m.
12.19-12.80 ° 061033 D 13 21 33 38 Note: Drill action suggests boulders
Very dense gray-brown coarse to fine SAND,
little medium to fine gravel, trace silt, no odor,
moist
13.72-13.75 1010031000 D 110/0.0 No Recovery
15 -GLACIOFLUVIAL DEPOSITS-
Casing Meters of NOTES: Bombadier mounted Diedrich D-120 with wire winch to drive
Size From To Earth Rock safety hammer. Borehole backfilled with drill cuttings
HW 0.0 22.4 2240 m 240 m
No. of Samples
15D,2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $S=Split Spoon Hole No. S$10-1

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S1 0_1
DRILLER STATE OF CONNECTICUT Line & Station
J. Miller DEPARTMENT OF TRANSPORTATION Offset 198 m. E
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230892.80
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 283049.80

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 115.61 Casing Auger Mud Sampler Core Barrel
Date Started: 9 April 2001 Utilized X X
Date Finished: 11 April 2001 Type BW | NW | HW | Pipe | Solid | Hollow sS B(st) Bty | NX{st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %?:\;\',’sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
half IN METERS NO. TyPe | o. | 0.15 |0.30- | 0.45- ELEV./

T m m ' ' ' OF WASH WATER, ETC.)

y | meter | FROM-TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) e
Split fusal at 13.75 m.

1524-1554 | 11 1030|010 | D | 108 | 100 plit spoon retusata m
Note: Driller noted common boulders and
cobbles
Very dense gray-brown medium to fine
16.76-16.91 1210151010 D 100 GRAVEL and coarse to fine SAND, trace silt,
no odor, moist
Split spoon refusal at 15.54 m.
Very dense gray-brown coarse to fine SAND,
18.29-18.59 13 1030022 D | 40 | 100 some medium to fine gravel, trace silt, no odor,
wet
19.18-19.63 14 | 0.45 | 0.41 D 38 74 | 104 Split spoon refusal at 16.91 m.

20 Very dense light brown medium to fine
GRAVEL and coarse to fine SAND, little silt, no
odor, wet
Split spoon refusal at 18.59 m.

21.34-21.34 15 | 0.00 | 0.00 | D 50/0.00 93.82 Very dense gray-brown coarse to fine SAND,
21.79 \ little medium to fine gravel, trace silt, no odor,
93.21 wet
22.40-23.92 1 1.52 | 1.31 C RQD = 100% 22.40 !
I} Spiit spoon refusal at 19.63 m.
-GLACIOFLUVIAL DEPOSITS-
\ Split spoon refusal at 21.34 |
23.92-25.44 2 ezttt [RQD + 97%] | Note: Possible weathered bedrock at 21.79 m. |
{te2240m.
25 Very hard fresh to slightly weathered gray and
90.17 white BIOTITE GNEISS. Foliation is high angle
25.44 to vertical, extremely to very close. No joints
Same as C1, except joints are low angle to
moderately dipping, moderately spaced tight to
partly open
-BEDROCK-
Bottom of Exploration at 25.44 m.
30
Casing Meters of NOTES: Bombadier mounted Diedrich D-120 with wire winch to drive
Size From To Earth Rock safety hammer. Borehole backfilled with drill cuttings
HW 0.0 224 2240 m 240 m
No. of Samples
15D,2C

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. $10-1

Sheet 2 of






E. Del Priore

DRILLER
P. Carrera

INSPECTOR
Haley & Aldrich, Inc.

SM-001-MREV. 1/94

STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION
TOWN: Waterbury, Connecticut

BORING REPORT

Hole No. $10-2

Line & Station

Offset

N. Coordinate 230890.65

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 283043.22

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 115.57 Casing Auger Mud Sampler Core Barrel
Date Started: 16 April 2001 Utilized X X X
Date Finished: 17 April 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | NX(dty
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 83.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %T:x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HAN
P | per DEPTH PEN. | REC CHANGE REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. 10.15-|0.30- | 0.45- ELEV./
y | meter | FROM-TO m,m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
0.00-0.61 1 0.61 | 0.08 D 11 7 10 15 Medium dense red-brown coarse to fine SAND,
little silt, trace gravel with cobbles
1.52-1.62 2 0.10 | 0.00 D 100 No recovery
Boulder 3.05 m. to 3.66 m.
112.52 FlLL-
3.05-3.05 3 0.00 | 0.00 D 50/0.00 3.05 No recovery
5 4.57-4.72 4 015008 | D 43 | 100 Very dense gray coarse to fine GRAVEL and
coarse to fine SAND, trace silt
6.10-6.55 5 0.45 | 0.15 D 19 34 | 100 Very dense brown coarse to fine SAND and
coarse to fine GRAVEL, trace silt
7.67-8.28 6 | 061|000 D 15 36 35 51 Piece of coarse gravel in spoon tip
9.14-9.75 7 061|015 D 35 52 21 22 Very dense gray-brown fine SAND, some
10 gravel, little silt, trace coarse sand
10.67-11.28 8 0.61 | 0.15 D 12 100 | 41 39 Very dense brown coarse to fine SAND
12.19-12.22 9 0.03 | 0.00 D 5£0/0.03 No recovery, on boulder
13.72-14.33 10 061 015 D 13 31 75 64 Very dense gray-brown coarse to fine SAND
and fine GRAVEL, trace silt
15
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
HW 0.0 18.3 22.00 m 2.38 m
No. of Samples
14D,3C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. $10-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 1 of 2






E. Del Priore

SM - 001 - M REV. 1/94 BORING REPORT

DRILLER
P. Carrera

STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

INSPECTOR
Haley & Aldrich, inc.

TOWN: Waterbury, Connecticut

Hole No. S$10-2

Line & Station

Offset

N. Coordinate 230890.65

PROJECT NAME: Reconstruction of 1-84

E. Coordinate 283043.22

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C,

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 115.57 Casing Auger Mud Sampler Core Barrel
Date Started: 16 April 2001 Utilized X X X
Date Finished: 17 April 2001 Type BW | NW | HW | Pipe | Solid | Hollow $S B(st) B(dt) | NX(st) | Nx(dt)
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ m after days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
E %zjsg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
N SAMPLER CHANGE
P | per DEPTH PEN. | REC © REMARKS (INCL. COLOR, LOSS
T half IN METERS NO. Type | o. |0.15- 1 0.30- | 0.45- ELEV./
W | meter | FROM-TO moom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
15241539 | 11 | 045[010| D | 115 100-18 1 Very dense gray-brown coarse to fine SAND
' \ and fine GRAVEL, trace silt [
-GLACIOFLUVIAL DEPOSITS-
16.76-17.37 121 064 0.61 D 714 58 82 100 Very dense brown fine SAND and SILT, some
gravel
18.29-18.74 13 [ 045|030 D 43 68 | 100 Very dense brown coarse to fine SAND, some
silt, gravel
20 19.51-20.73 1 1.22 C Cored boulders from 19.51 m. to 21.345 m.

No recovery

Split spoon refusal at 21.34 m.

9423 |
21.34-21.34 14 | 0.00 | 0.00 | D 50/0.00 [RQD\=-%] 21.34 Cored bouiders from 21.34 m. to 22.0 m.
21.34-22.86 2 1.52 1 0.88 | C [RQD = 30%] 93.57

22.00 -GLACIAL TILL-

Very hard, fresh gray and white coarse to fine
55-RA-5A-20 a o) a4 P DO 74041 grained BIOTITE GNEISS. Foliation is vertical,
££:0072%.00 S N O B IR 75 76 extremely close. Joints are high angle to low

angle, close, rough, undulating, discolored,

open
91.19 Same as C1, except foliation is high angle.
25 24.38 Joints are close to wide.
-BEDROCK-
Bottom of Exploration at 24.38 m.
30
Casing Meters of NOTES: Bomb mounted Diedrich D-50 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled with drill cuttings upon completion
HW 0.0 18.3 22.00m 238 m
No. of Samples
14D,3C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon Hole No. S10-2

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Sheet 2 of 2






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT | Hole No. $10-4
DRILLER STATE OF CONNECTICUT Line & Station
C. White DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230876.80
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283092.60

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 11210 Casing Auger Mud Sampler Core Barrel
Date Started: 28 March 2001 Utilized X X
Date Finished: 28 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow Ss B(st) B(dty | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 0.61 mafter 0 days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D : SAMPLE BLOWS
£ Cijx‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
INMETERS | NO. Type | 4. ) ) | ELEV/
T | half m | m 0- 0.15-10.30-10.45 OF WASH WATER, ETC.)
g | meter FROM - TO 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) ’ :
0.00-0.61 1 0.61 | 0.25 D 3 5 10 17 Medium dense brown coarse to fine SAND,
111.49 trace medium to fine gravel, trace roots
0.61-0.82 2 1021,008| D 16 p0/0.09 0.61 Very dense brown coarse to fine GRAVEL,
110.58 some brick fragments, little coarse to fine sand,
- V\LetA__A__.__.______._,._.__-v*_i -
1.52-1.65 013 1 013 D p0/0.13 1.52 Very dense black coarse to fine SAND, trace
2.10-2.10 4 | 0.00  0.00 50/0.00 fine gravel, trace organics, slight chemical odor
No recovery
109.10
3.05-3.66 5 0.61 | 0.46 D 32 27 30 29 3.00 -FILL-
Very dense black and gray-brown coarse to fine
SAND, trace medium to fine gravel, trace rock
fragments, organic odor
5 4.57-4.70 6 0.13 | 0.13 D b0/0.13 Very dense gray coarse to fine GRAVEL, little
coarse fine sand
6.10-6.71 7 0.61 | 0.51 D 42 48 47 48 Very dense brown coarse to fine SAND, litile
coarse to fine gravel
7.62-7.75 8 1013|/0.00, D 50/0.13 No recovery
102.96 e
9.14-9.75 9 0.61 | 0.61 D 10 11 10 10 9.14 Medium dense brown coarse SAND, little fine
10 sand, trace medium to fine gravel
10.67-11.28 10 1 0.61 | 0.61 D 11 10 9 11 Medium dense brown coarse to fine SAND,
trace fine gravel, trace rock fragments
99.91 e
12.19-12.80 11 | 0.61 | 0.61 D 11 8 9 12 12.19 Medium dense brown coarse to fine SAND,
little coarse to fine gravel
13.72-14.33 12 106110861 D 18 23 25 25 Medium dense brown coarse to fine SAND,
trace medium to fine gravel
15 -GLACIOFLUVIAL DEPOSITS-
Casing Meters of NOTES: Bombadier Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion
NW 0.0 15.2 15.73 m - m
No. of Samples
13D

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50%

Hole No. S$10-4

Sheet 1 of






J. Ouellette SM - 001 - M REV. 1/94 BORING REPORT Hole No. 31 0_4
DRILLER STATE OF CONNECTICUT Line & Station
C. White DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230876.80
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of -84 E. Coordinate 283092.60

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 112.10 Casing Auger Mud Sampler Core Barre!
Date Started: 28 March 2001 Utilized X X
Date Finished: 28 March 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dty | NX(st | Nx(d
Groundwater Observations Size I.D. (mm) | 60 76 | 100 | 64 35 X 35 35 55 55
@ 0.61 m after 0 days | Hammer (kg) 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 06 | 06 | 06 | 06 0.76 of bit Carbide
D ; SAMPLE BLOWS
E %zj‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER HANGE

P | per DEPTH PEN. | REC CHANG REMARKS (INCL. COLOR, LOSS

T half INMETERS | NO. Type | o. |0.15-1030- | 045.1 ELEV/

L | meter | FROM-TO mo|m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)

15.24-15.77 13 | 0531046 | D | 16 | 32 | 33 50/0.0 96.60 Very dense brown coarse to fine SAND, trace
15.50 Vg
- fine gravel
1573 \
-GLACIOFLUVIAL DEPOSITS-
Very dense brown fine SAND, trace coarse
sand, trace fine gravel
-GLACIAL TILL.-
Bottom of Exploration at 15.73 m.

20

25

30

Casing Meters of NOTES: Bombadier Diedrich D-120 with wire winch to drive safety
Size From To Earth Rock hammer. Borehole backfilled upon completion
NW 0.0 15.2 15.73 m - m
No. of Samples
13D

SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test SS=Split Spoon

PROPORTIONS USED: Trace=1-10% Littlle=10-20%, Some=20-35%, And=35-50%

Hole No. S$10-4

Sheet 2 of 2






E. Del Priore SM - 001 - M REV. 1/94 BORING REPORT Hole No. S10-4A
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230867.50
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of 1-84 E. Coordinate 283093.10

SOILS ENGINEER

PROJECT NUMBER: State: 151-273/H&A: 91313-100

Berger, Lehman Associates, P.C.

BORING CONTRACTOR: General Borings, Inc.

PRIME DESIGNER

Surface Elevation: 112.80 Casing Auger Mud Sampler Core Barrel
Date Started: 6 June 2001 Utilized X X X
Date Finished: 7 June 2001 Type BW | NW | HW | Pipe | Solid | Holiow ss Bsty | Bty | NX(st) | Nx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 1.22 mafter 5 days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D ; SAMPLE BLOWS
£ %’j’j\x‘f PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
ON SAMPLER CHANGE
P | per DEPTH PEN. | REC REMARKS (INCL. COLOR, LOSS
T | half INMETERS | NO. Tyee | o. | 015 |0.30-|045.| ELEV/
y | meter | FROM-TO moom 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC.)
Note: Spun casing to 15.2 m.
Cored 16.76 m. to 19.81 m.
5
10
15
Casing Meters of NOTES: Bombadier Diedrich D-50 with wire winch to drive safety hammer.
Size From To Earth Rock Borehole backfilled upon completion
NW 0.0 15.2 16.76 m 3.05 m
No. of Samples
2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $S=Split Spoon Hole No. S$10-4A
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 1 of 2






E. Del Priore SM- 001 - M REV. 1/94 BORING REPORT Hole No. S10-4A
DRILLER STATE OF CONNECTICUT Line & Station
P. Carrera DEPARTMENT OF TRANSPORTATION Offset
INSPECTOR TOWN: Waterbury, Connecticut N. Coordinate 230867.50
Haley & Aldrich, Inc. PROJECT NAME: Reconstruction of |-84 E. Coordinate 283093.10
SOILS ENGINEER PROJECT NUMBER: _State: 151-273/H&A: 91313-100 Berger, Lehman Associates, P.C.
BORING CONTRACTOR: General Borings, Inc. PRIME DESIGNER
Surface Elevation: 112.80 Casing Auger Mud Sampler Core Barrel
Date Started: 6 June 2001 Utilized X X X
Date Finished: 7 June 2001 Type BW | NW | HW | Pipe | Solid | Hollow SS B(st) B(dt) | NX(st) | nNx(dt)
Groundwater Observations Size 1.D. (mm) | 60 76 100 | 64 35 X 35 35 55 55
@ 1.22 mafter .5 days | Hammer (kg) | 136 | 136 | 136 | 136 Bit 63.5 Type Diamond
@ m after days | Fall (m) 0.6 0.6 0.6 0.6 0.76 of bit Carbide
D . SAMPLE BLOWS
E %T;:\'I‘sg PER 0.15 METERS STRATA FIELD IDENTIFICATION OF SOIL
AMPLER
P | per DEPTH PEN. | REC ON S CHANGE REMARKS (INCL. COLOR, LOSS
T | haf | INMETERS | NO. Type | o. |045.|0.30- | 045.| ELEV/
L | meter | FROM-TO mo| m 0.15 | 0.30 | 0.45 | 0.60 | DEPTH (m) OF WASH WATER, ETC )
96.95
15.85 Possible weathered bedrock at 15.85 m.
%04 |\
16.76-18.28 1 1521105 C [RQD.= 49%] 16.76 Very hard fresh gray and white coarse to fie
grained biotite GNEISS. Foliation is moderately
dipping, extremely close to close. Joints are
moderately dipping to high angle, close to
L moderate, rough, fresh to discolored, open
18.29-19.81 2 1521136 | C [RQD # 78%] Same as C1
. 92.99 -BEDROCK-
£ 19.81 Bottom of Exploration at 19.81 m.
25
30
Casing Meters of NOTES: Bombadier Diedrich D-50 with wire winch to drive safety hammer.
Size From To Earth Rock Borehole backfilled upon completion
NW 0.0 15.2 16.76 m 3.06 m
No. of Samples
2C
SAMPLE TYPE CODING: D=Driven C=Core A=Auger UP=Undisturbed Piston V=Vane Test $S=Split Spoon Hole No. S10-4A
PROPORTIONS USED: Trace=1-10% Little=10-20%, Some=20-35%, And=35-50% Sheet 2 of 2






APPENDIX B

Previous Test Boring Logs
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Danisl Tuccillo,
BORING CREW [EADER

Chris Harriman

Sheila Gleason

Jr.

RSPECTUOR

Halev & Aldrich,

Inc.

Town Waterbury

FORM SM-1 REV. /83

STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS

BORING REPORT

SHEET 1 OF 2
LOCATION Sao =i gnrs 2
Genera o

BORIN

PROJECT NAME Relgcarion T-B4 Exir Ramn

A-N Consulrine Fped nesrs

: SOILS ENGINEER PROJECTNO.  151-207 DESIGN ENGINEER
-_OCATION
URFACE ELEV. 370.3 AUGER CASING SAMPLER CORE BAR j|HOLENC. B-3
OATE AMISRED__10/7/91 TYPE B e NQ LINE & STATIONI(Q7+48 184 Exdit Ram
{—— GROUND WATER QBSERVATIONS SIZS 1.0, 4 1=/ 12-1/8" |OFFSET 16 1,
T 1 FT. AFTER O MRS, |HAMMER WT, 300 140 BIT N. COORDINATE 257,433
o+ 2 FT. AFTER 60 HRS. |[HAMMER FALL] 24" 30" IDiamondlE- COORDINATE 528,521
r ] SAMPLE BLOWS ’
| g DEPTHS PER § INCHES | STRATA NTIFICATY
[ ASING PEN. |REC. oM CHANGE FIELD D ¥ ON OF SOt
P faLows IN FEET vo. bncw v [rvesl  sameuer DEPTH REMARKS (INCL.COLOR, LDSS QF
PER lrroM - TO . ELEV. WASK WATER,SEAMS IN ROCK,ETC.)
Lﬁ FOGT 0-5 |6-12f12-18
P 0'-2.0" 1 124 gt D 111 o 1) Tan-brown fine-coarse SAND, trace
U I 212610 51 D] 111 11 little pebbles. Wet/Very Loose
S 1 1 _
‘ - T35 O 31321101 D T i 2) (same as S-1) Wec/Very Loose
st ¥+ : 5.5¢ 3) Tan-brown fine-coarse SAND, trace
woH! 6.0'-8.0' 41241 71 D 8 41 3 —] lictle pebbles, last 2" organic silc
l 5 ! 3 Wet/Very Loose
T " s 1261121 D s 1l
ii 8.0 -10.0 u: L 4) Black fine-medium SAND, trace fir
I o 11 10'0!_12.0| 6 24 19 h 72 l 21 1 10.01 medium graVEl, tTrace Silt. Slight‘.’
: <o . 17 § oil odor. Wet/Loose
AL 5) Black fine-medium SAND, trace
{ 34 medium gravel, layers of organic sil
52 oderate -0il ‘odor. Wet/Medium/Dense
5| 139] 15.0'-17.0" | 7toalyot D120t 21l2s
: 57 ] 70 6) Brown fine-coarse SAND, with
l 57 { fine-medium gravel. Wet/Dense
63 : ] ‘ 75 Tan-brown fine-coarse SAND, with
82 e fine-medium gravel. Wet/Dense
x! 89 20.0'-22.0' 8 1241121D 121101 144
! 45 { 18 | i 8) Brown very fipme SAND, little silt
63 | | | Wet/Medium '
30 | !
104 ‘ ‘ -
251 181} 25.0'-27 .0' 9 2441810 11 bral s 9) Red-brown fine-medium SAND, with
9 ! P17 | ‘ fine gravel, trace silt. Wet/Dense
70 | | { | | -
a5 | | |
100 ' * ’
30 83 30.0'-32.0' 110 1261040 13110} 20 10) Brown-black-red fine-medium SAND,
4 ! ] 39 | | trace gravel, little silt. Wet/Dense
100 ' ! I '
137 | | 1 ]
l 164 9 N ‘
sl 200} 33 0'=37 0 11y boaloa 1D tytrzlas 11) Brown fine-medium SAND, trace fin
QU { { by ! ! gravel. Wet/Dense ,
10 ! ! ! ' | 12) Brown fine SAND, wicth fine-medium
‘ R4 ! L i ! GRAVEL, some silt, trace weathered
a0 | | f ! ; rock. Wet/Very Dense
van] 40.0'-62.0' [12 +26 ) T 1 2130 .3561 60183
{_FROM GROUNDSURFACE TO 50  FSSTUSED 4 INCH CASING THEM 3 INCH CASING FOR 9§ FEET
l
FOOTAGE IN EARTH 39" FCOTAGE IN ROCK 3.3 MO. OF SAMPLES l4 HOLE NO. B3
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER = UP=UNDISTURBED, PISTON V=VARE TEST
PROPORTIONS USED: TRACI=I-i0R MTTLI=0-20% SOME =20-I5¢  ARD=35-50%






: : - OF
Dani2l Tuccillo, Jr. e o o8 SHEET 2 2
T £ ECTICUT N
ch EE G S man OER DEPARTMENT OF TRANSPORTATION LOCATION See Figure 2 :
Sheila Cleason BU%RL;N%FRISPQGH:AYS ‘%We Nl
ikSPECTUR Town Waterbury T
Halev & Aldrich, Ipc. PROJECT NAME Rolgcarion T-84 Exdir Bamn

A=-N Consulrine Fn
TS e 77 S

SOLLS ENGINEER PROJECT NO. 151-207
~=ATION
TFACE ELEV. 370.3 AUGER _ CASING _ SAMPLER CORE BAR |HOLE NQ. B3
~TE AINISHED  10/7/91 PE HW B NQ UNE & STATIONIO7+48 184 Fxit Royme
GROUND WATER QSSERVATIONS sz< 1.0, ‘4 1-31/8" 12-1/8" JoFFSET 16 I,
s AFTER 0O HRS. IHAMMER WT. 3100 140 T N. COORDINATE 257,433
2 FT AFTER 60 HRS. JHAMMER FALL] 24" [ 30" D1amond]E- COORDINATE 528,521
- SAMPILE sLOWS . .
2 DEPTHS ‘ PER § INCHES | -STRATA |OENTIFICATION OF
E F1ELD 10 saie
- ASING IN FEET PEN. IREC. OoN CHANG
DEPTH REMARKS (INCL. COLOR, LOSS OF
BEER | Frow . To | MO NCM[NCHITYRSL saMPLER | G oy WASH WATER,SEAMS IN ROCK,ETC.)
A teaqoT : 0-5 16-12 h2-18
134 140.0-42.0 121 261 7 D | 301 361 60 Note: Hit Boulder at 45.1'
180 63 Cored to 46.0!-48.0".
240 '
1
373 Boulder
42604 45.0'-45.0" 0 0 L 1100J0" 45.1°
106 | 46.0'-68.0" 113 124 | 7 1 D} 9 111 | 1 46 1" 13) Brown fine-—medium SAND, with
118 24 ~———=—— fine-medium gravel. Wet/Medium
124
T < ' Split Spoon refused at 50.0°'
141 50.0 . '
o241 150.0'-50.0" 0 lolpliooro —5p_ 77 Roller Bit to 51.0
50 ; ———"— Started to core at 51.0'
Cored through boulder 8"
. Roller Bit ahead to 55.0°
|
) - - Note: Could not .drive 4" pipe down
T 1 N
5 35.0 -35.08 Lol 1 LD 100{0 put 3" in the hole spinmning down to
[ : 55 .O' . )
| { 14) Piece of fractured BOULDER.
P . 5 T
T 7 =29.0- | Nota: Roller Bit from 55.0'-57.0'
50 i o Spun 3" Casing to 59.0' cleaned out
1 IEE} hole to 59.5' Started coring at
59.5'-63.5' -] 1 148 &1 | ¢C | 11 59.5°.
' i Run#1-Coted Rock 59.5'-63.5'
; : 8.2 Recovered 41" gray-white GNEISS,
I L0 some fractured layers. RQD=337%
§3.5'-67,.5" 1 2 lar jeg | ¢ l 15} 57 50 :
. - | i ————4 Run#2-Cored Rock 63.5-67.5
| | \Racovered 48" RQD=80Z
, R END OF BORING 67.5"
] !
{ }
] i {
I i
7 i :
3 T
| |
i !
i {
] | !
__ROM CROUNO SURFACE TN 50 FEST USED 4 INCM JASING TREN 3 INCH CASING FOR g FEET

JOTAGE IN EARTH ST, FOOTAGE IN ROCX 8.3’ KO. OF SAMPLES 14 MOLE NQ. R._7

A= AUGER UP=UNMBISTURBED, PISTONR V=VANE TEST

O = X -39 ARD=EIS 508

D=DRIVE C=CorRE
TRACE=i-10% WTTLE= j0-200

SAMPLE TYPE CODINGS
PRQFORTIONS USED:






Daniel Tuccillo, Jr.
BORING CREW LEZADER

Sheila Gleason

FORM SM-1 REY. /O
STATE OF CONNECTICUT

BUREAU OF HIGCGHWAYS

INSFECTOR

Town Waterbury BORING REPORT

DEPARTMENT OF TRANSPORTATION

SHEET 1 cF 2

LOCATION See Fieuyre 2

. General Borings, Inc.
[ BORING Eﬁ?«’i’ﬁé?ﬁ

Halev & Aldrich, Inc, PROJECT NAME Relocaciop J-84 Fxir Ramp A-=N Cnnsulri&g_f_%nm_s_
- SOILS ENGINEER PROJECT NO.  151-207 DESIGN ENGIN
_~~ATICN
s (FACEELEV. 370.4 AUGER _ CASING _ SAMFLER CORE BAR JHOLE NO. B=4
SATE AMSHED 10/1/91 TYPE N7 1 - D7 ] _NO__|UNE& STATIONIOT+37 I8% Exit Ram
GROUND WATER OBSERVATIONS SIZELD. 37 11-3/g" 12-1/8" loFFseT 11 R
T 1 T AFTER 0 HRS. [HAMMER WT. 300 | 140 BIT N. COORDINATE 257,409 °
; FT. AFTER HRS. IHAMMER FALL 24" 30" Digmond {E COORDINATE 528, 505
SAMPLE BLOWS "
° peFTHS PER 8 jHenes e FIELD !OENTIFICATION OF SOIL.
' PEN. |REC. CHANGE
; F;(EJF:’ FROM - TO . i ] ELEV. WASH WATER,SEAMS IN ROGK,ETG.)
T P 07 -2.0°' 24 0lp 2 2 111 0-2.0' Brown fine-coarse SAND and
i ' ine- VEL
el 2.0'-4.0 1 261 104D 1 1 1 fine-coarse GRAVEL.
S L 1) Brown fine~coarse SAND, some fine
H i .Wet/Very Loos
; ST o 3 21 151D 5T 2 5 medium gravel /Very e
3 2 6.5 2) (same as S$-1) Wet/Very Loose
b Boctom 6" Dark gray orgacnic SILT,
A g o' | trace peat.
7 -
LI ! 24 L4 27 6
o} o4 | 10.0°-12.0 3 261160 ST 26 3) Brown coarse-fine SAND, some
;2 = gravel. Wet/Very Dense
128
42 . : o
2 b isot-1z7.0' 4 26119t D 181 121 22 4) Brown-gray fine-coarse SAND,
18 18 trace silt. Wet/Dense
. ;g | ] Note: Cored small boulders and
: 5% 1. cobbles 3'-5"
20l 29 20.0'=-22.0' 15 241 241D al 12115 5) Brown fine-medium SAND, tracs
25 23 | silt. Wet/Medium/Dense
10 ‘ '
55 i
69 |
Yosbo79 25 0'-27.0' 16 261 241D 251 17118 6) Brown f[ine-coarse SAND, trace
i1 30 21 fine gravel. Wet/Dense
L . i .
"|~ ig ] ] Nota: Runming sand at 30'
(.
S B l ! .
Sy J;_,‘ 30.0°-32.0" 17 12612410 34 1014 13 7) Brown medium-fine SAND. Wec/Mediu:
i 27 ! | 33 Dense
l 74 | |
94 r
103 |
sl 80 | 35.0'=37.0' 18 12a5}2410D a! al 8) Brown fine-medium SAND. Wet/
30 | 271 | Medium/Dense
8L~ ] i i
4 | | i {
0] | | i { 3
' I R BN B T B 9) (same as 5-8) Wet/Dense
.r' FROM GI*OUND SURFACE TO 45 FEST USED 3 INCM ZASING THEN - INCH CASING FOR - FEET
OOQTAGE '} EARTH 47 FOGTAGE IN ROCX 0 NO. OF SAMPLES 10 HOLE NO. R—-4
SAMPLE TYPE CODING: C=DRIVE C=CORE A= AUGER UP=UNDISTURBED, PISTOR | =VANE TEST
ROPORTIONS USED: TRACT=l-log, WUTTLI=C-1C0  SOME=20-3%  AND=I5-50t






Danie. Tuccillo, Jr.
BORING CREW LEADER

Sheila Gleason

FORM SM-1 REY. 8/83
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS

IRSPECTUR
Haley & Aldrich, Inc.

TownN Waterbury BORING REPORT

SHEET OF
LOCATION See Figure 2 -

| General Boring
EOKIRE‘ W

PROJECT NAME Relocarion T-84 Fxir Ramp

A-N Consyltrine E%%%ngars
DES!GN GIN

SOILS ENGINEER PROJECTNQ. 151-207
:ATION
FACE ELEY. 370.4 AUGER CASING  SAMPLER CORE BAR |HOLE NQ. B-4A & 4B
‘= FiNisHED 10/8/91 [TYPE NW D NQ __JUINE & STATION 107+37 84 Exit Rar
GROUND WATER OBSERVATIONS SIZE 1.0. 3 1-3/8 |2-]1/8" |OFFSET 11 R
1 FT. AFTER 0 HRS. |HAMMER WT, 300 140 BIT  [N. COORDINATE 257,409
ET. AFTER HRS. |[HAMMER FALY 24" 30" IDiamondlE- COORDINATE 528,505
SAMPLE BLOWS :
DEPTHS PER 5 INCHES | STRATA
- . ¢ FIELD IBENTIFICATION OF SQIL.
DEPTH REMARKS (INCL.COLOR, LOSS OF
BEER" | rrom . To | MO [NCH [NCHITYRRL SAMPLER J g oy WASH WATER,SEAMS N ROCK,ETC.)
FOOT 0-6 |6-12 12-i8
B-4A Casing refused at 13' moved
2' South 46.0'-48.C"
B-4B Advanced Casing to 45.5'
45.5' | Roller Bit 45.5'-46.0'
3 Cored 46.0'-48.0"
46.07-48.0" 1 24 117 |C 2 48 0" Boulder 45.5'-48.0' ‘
49.0'-49.08'f 1115115 1D ' 49 5" 1) Brown fine-medium SAND, little -
- i ' - silt, trace medium-fine gravel,
' ¥ trace weathered gravel.
13.5] Note: Sample at 47.53' 6" Wash in
10 | 54 5 hole. o
- - 8_ — '6. . Casing refused a.t 49 .55
49.5'-56.0' } 2178132 IC L. 6.0 Cored from 49.5'-56.0"...
% I‘; Boulder from 49.5'-54.3"
' s Sand and gravel 54.25'~56.0'
. i ! {16 Removed casing drive shoe bent spun
56.0'-61.0"' 3160153 Ic 10 61.0' casing back down hole to 56.0'
’ ] . Run#l-Cored Rock 56.0'-61.0'
' ' Recovered 53" gray-white GNEISS
I i RQD=857%
: , END OF BORING 61.0°
{ |
| |
| | |
| | ! {
| | I
! | |
| | i
| { |
} | | { {
| | {
] i |
! | { { ]
J { { | |
i [ I ! Note: Water varies with pondelevatior
1OM GROUND SURFACE TO 06 FSET USZI3 3 INCH CASING TMEN INCH CASING FOR FEET
OTAGE IN EARTH 09 FOOTAGE IN RCCK 5' Bouldar 7.3' NQ.OF SMPLES | HOULE NO. RLAGLR
MPLE TYPE CODING: D=DRIVE C=CORE A= AUGER UP=UNDISTURBED, PISTON V=VANE TaT‘
OPORTINNS USED: TRACE=i-log UTTLI=I0-200  SME=20-3%  AMD=35-30%






Saniel Tr.zeillo, J:o.
BORING CFEW LEADER

Sheila Gleason

TRSPECTCR
Halev & Aldrich,

Inc.

TowN Waterbury

FORM SM-1 REV, /83
STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION

BUREAU OF HIGHWAYS
BORING REPORT

SHEET 1 oF |
LOCATION See Fioyre 2
General Borings.
e)

Inc.

PROJECT NAME Relpcarion T-B84 Exir Ramn

A-N Cnnsnltig;.&%n.ag;s_
DESIGN ENGIN

SOILS ENGINEER PROJECT NO. 151-207
‘OCATION
URFACE ELEV. 367.6 AUGER CASING  SAMPLER CORE BAR |HOLENMG. p_s
ATE AMISHED  9/25/91 |TYPE NW D- LINE & STATION 106+46 184 Exit Rar
GROQUND WATER QBSERVATIONS SIZE 1.D. 3" 1-3/8" OFFSET 9 T
+ * FT. AFTER HRS. |HAMMER WT. 300 140 BIT N. COORDINATE 257 444
T FT. AFTER HRS. [HAMMER FALL] 24" 30" E COORCINATE 528 417
SAMPLE BLOWS :
° DEPTHS PER § INCHES | STRATA ENTIFIEATIO
=~ EN. |REC. CHANGE FIELD 1D ATION OF SOIL.
z Etst;:? IN FEET ~ NCH [TYEs o DEFTH REMARKS (INCL. COLOR, LOSS OF
T YPER | rrow . To | NO- PHEH(IN SpSAMPLER | elev. WASH WATER,SEAMS IN ROCK,ETC.)
H lrooT 06 |6-12h2-18
WOH 0'-2.0" L] 24 61 D {WOHA18"!| .6 1) Brown-black fine SAND and SILT,
1 2 0'-4.0' 2| 24 71D | 2 3 5 trace miscellaneocus vegetation. Wer
1 4 Very Loose .
- - ) o1 = 5 ” 2) Gray-black-brown fine-coarse SAND
SRRt 4.0.26.0 10 1 2 and SILT. Wet/Loose
5 .
1 6.0'-8.0" 4| 2410 12 9_i30 134 5.0'
. sS4 | . .
9 80 -10.0° 5] 261 101D 22 129 129 3) Gray-brown fine SAND, lirctle
P ‘ 25 ] : silt, trace vegetation. Wet/Loose.
s XY ! ) 4) Gray-brown fine-coarse SAND and
48 fine~coarses GRAVEL, trace silc.
41 12,5 Wet/Very Dense .
45 13.0'-15.0"} 61 2¢4] 151 p-410 | 9 lig : 5) (same as S-4) Wet/Very Demse
10 6) Brown fine-medium SAND. Wet/"
i5 15.0'-17.0" 712648 101D g 147 183 Medium EREIEE
61 7) Brown fine SAND, some weathered
| | 17.0' gravel, trace silt. Wet/Verv Dense
| ] END OF BORING 17.0' Soil
f- |
0 { Note: Moved boring 6 times
! Refusal at 2.0' on spoon each time.
| .
*Boring drilled from barge, water
25 2.0 ft deep on 9/25/91.
| {
I |
] ]
{ |
10 L
! !
! |
{
] i
5 | !
| |
| { |
| | | i 1
| | i i |
i | | i i ] Water Boriag 2.0'
“ROM GROUND SURFACE TO 13 FZETUSEID 8 !NCH JASING THMEN - INCH CASING FOR - FEET
SOOTAGE IN EARTH 29 (O FOOTAGE IN ROCK O NQ. OF SAMPLES 7 HOLE NO. B9
SAMPLE TYPE CCOING: D=DRIVE C=CCRE A= AUGER UP=UNDISTURBED, PISTON V=VANE TEST
PROPORTIONS USZC: TRACE=i-10% WTTLE=I0-207 SME=0-g%  AND=35-%






APPENDIX C

Laboratory Results





U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS I

HYDROMETER

4 2 6 10 16 30 50 100 200
6 3 1.5 8 14 20 40 60 140
100 | 1 T T TTT ’ T T 1T
95
90
85
80 :
75 x| \
70 |
L |3
NI
. 65 ;
= |
= 60
iw \ i |
= |
> 55 \ ;
m i
5 50
: :
= 45 1
Z ,
w :
2 40 ;
oy |
o |
35 .
30
25 \
20 \\
15 w\ E
10 \B
: :
0 : |
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
9 9 % FINES
COBBLES % GRAVEL % SAND )
COARSE FINE COARSE MEDIUM FINE % SILT % CLAY
® 0.0 18.8 9.1 26.4 31.6 14.1
X 9.4 15.8 6.7 234 38.7 6.0
A 0.0 324 9.7 21.2 26.8 9.9
Expl. No. Sample No.| Depth (ft.) LL PL PI Nl Cc Cu
® $10-2 D4 4.57-4.72 14.86
X $10-4 D1 0-0.6 9.61 0.88 8.45
A $10-4 D5 3.05-3.66 8.06 0.52 32.35
Sample Description
hd Grey-Brown, coarse to fine SAND, some medium to fine gravel, little silt (GLACIOFLUVIAL)
Ix Medium Brown coarse to fine SAND, some medium to fine gravel, trace silt (FILL)
A Light Brown coarse to fine SAND and medium to fine GRAVEL, little silt (GLACIOFLUVIAL)

H&A SIEVE USCS 91313S.GPJ LABTEMP.GDT 7/19/01

Remarks:

-84 Reconstruction

HALEY &

Glastonbury, Connecticut

Waterbury, Connecticut
State Project # 151-273

GRAIN SIZE DISTRIBUTION

Date: 6/27/2001

File No.: 91313-100






