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1.0 INTRODUCTION

1.1 Summary

This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations for the proposed
new bridge, 1-91 NB to Route 5/15 NB Ramp over Route 5/15 SB, located in Hartford, Connecticut. The bridge will be an 880-
foot-long, 5-span, trapezoidal box steel girder bridge, supported on two abutments and four piers. Abutments will be concrete
cantilever with U-type wingwalls. Up to 36 feet of fill will be placed behind Abutment 1 and up to 22 feet of fill will be placed
behind Abutment 2. No fill will be place in pier areas.

We recommend that abutments and piers be supported on steel H-Piles driven to refusal on bedrock, and pile tip
reinforcement should be provided. Filling behind the abutments and wingwalls will result in settlement of subgrade soils
and downdrag loads on piles supporting abutments will occur. We recommend that bitumen coatings be applied to piles
supporting the abutments to reduce downdrag loads, or alternatively piles may be oversized to accommodate downdrag
loads. Coated piles should be preaugered to the top of the lacustrine deposits to protect the coatings during installation.

Total settlement of fills placed behind abutments and wingwalls is expected to be approximately 2 inches. We recommend
that abutments and wingwalls be backfilled with lightweight fill consisting of expanded shale aggregate to reduce
settlement to less than 1 inch.

12 Scope of Work

Freeman Companies, LLC performed the following tasks:

. Engaged a subsurface exploration contractor to conduct test borings at the site.

. Provided technical monitoring of the explorations.

. Arranged for a testing laboratory to conduct laboratory soil tests.

. Evaluated the subsurface conditions.

. Conducted settlement evaluations.

. Prepared this report containing geotechnical design recommendations and construction considerations.

13 Authorization
The work was completed in accordance with our agreement dated October 21, 2015.
14 Project Vertical Datum

Elevations in this report are in feet and reference NAVD-88.
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2.0 PROJECT AND SITE DESCRIPTION
2.1 Project Description

A new two-lane bridge will carry the I-91 NB to Route 5/15 NB Ramp over Route 5/15 SB, as shown on Figure 1, Site
Location Map, and Figure 2, Subsurface Exploration Location Plan. Proposed bridge elements are as follows:

Bridge Type: 5-span trapezoidal box steel girder
Length: 880 feet
Abutments: Two concrete cantilever abutments with U-type wingwalls
Bottom of Pile Cap:
Abutment 1: El. 14.0
Abutment 2: El. 31.4
Piers: Four Piers:
Piers 1, 3, 4: reinforced concrete hammer head piers
Pier 2: straddle bent cap supported by two reinforced concrete columns
Bottom of Pile Cap:

Pier 1. El.9.5

Pier 2: El. 15.8 (West support); El. 14 (East support)
Pier 3: El. 20.0

Pier 4: El. 25.2

2.2 Site Description

Abutment 1 and Pier 1 will be located on the west side of Route 5/15 SB, south of the off ramp to I-91 SB. The area is
grass-covered with some trees. The existing ground surface elevation is about El. 15.

Pier 2 will straddle Route 5/15 SB and the off-ramp to I-91 SB. The east side support will be located between the
paved Route 5/15 NB and SB travel lanes and the west side support will be located in the grassy divide between Route
5/15 SB and the 1-91 SB off ramp (ground surface approximately El. 21). The existing ground surface elevation is
approximately El. 21).

Piers 3 and 4 and Abutment 2 will be located between the paved Route 5/15 NB and SB travel lanes. Ground surface
elevations are approximately El. 27 (Pier 3), El. 33 (Pier 4), and EI. 38 (Abutment 2).

3.0 EXPLORATIONS

3.1 Recent Explorations

Twelve test borings (S1-1 through S1-12) were drilled by New England Boring Contractors, Inc., Glastonbury,
Connecticut, near the proposed abutments and piers to depths ranging from 64 to 100 feet below ground surface.
Standard Penetration Tests were completed at maximum 5 foot intervals within the test borings. Ten-foot-long NX-

size rock cores were obtained from each boring. Explorations were backfilled with drill cuttings and a pavement
patch was placed at ground surface.
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A Freeman Companies engineer monitored the drilling, classified the soil samples, and prepared the test boring logs
included in Appendix A, Recent Boring Logs. Exploration locations were surveyed by CME Associates, and are
shown on Figure 2, Subsurface Exploration Location Plan.

3.2 Previous Subsurface Explorations

A number of previous test borings were drilled in the vicinity of the new bridge and are considered applicable,
including B-158, B-159, and B-188 to B-191. Approximate locations of borings obtained from record documents are
shown on Figure 2, Exploration Location Plan, and logs are provided in Appendix B.

3.3 Laboratory Testing
A laboratory testing program was conducted, consisting of:

12 moisture content tests

Three pH, electrical resistivity, and soluble sulfate tests
Nine grain size analyses

Three Constant Rate of Strain (CRS) Consolidation Tests
Six Atterberg Limit Determinations

One unconfined compression test on a rock core sample.

Laboratory tests were conducted by Geotesting Express, of Acton, Massachusetts. Results of laboratory testing are provided
in Appendix C, Laboratory Test Data. Results of previous and recent consolidation tests are plotted on Figure 3, Summary of
Varved Clay Properties, West of Connecticut River.

4.0 SUBSURFACE CONDITIONS
41 Subsurface Conditions
Subsurface conditions encountered in the explorations include Fill, Alluvium, Lacustrine Deposits, and Glacial Till

overlying Bedrock as described below. A summary of subsurface data is provided in Table I. Subsurface profiles at
the abutments and piers are provided on Figures 4A through 4F, Subsurface Profile.

Thickness Stratum  |Generalized Description
Range (ft.)
10to 28 Fill Very loose to very dense brown, c-f SAND, little m-f gravel, little to trace silt; to brown clayey

SILT, little to some f sand, with wood, rubber, asphalt, and occasional obstructions (refusals)
and voids. Occasional rock fragments, glass, and brick were noted in previous borings.
Standard Penetration Test (SPT) N-Values ranged from 1 to more than 100 blows per foot

(bpf).

2210 37 Alluvium  |Very loose to medium dense SILT, trace fine sand; to gray f SAND, trace to some silt, trace
m-f gravel. SPT N-values ranged from 1 to 44 bpf.
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Thickness Stratum  |Generalized Description
Range (ft.)
12t0 20 Lacustrine  |Varved red-brown CLAY and SILTY CLAY, in regular layers typically ¥ to ¥ inch thick and

up to 3 inches thick at some locations. Previous field and laboratory vanes indicate the
deposit is medium stiff to stiff. The varved clay is typically less than about 15 feet thick
south of Abutment 1, and more than about 20 feet thick at Abutment 2.

21012 Glacial Till  |Medium dense to very dense red-brown coarse to fine SAND, some silt, with coarse to fine
gravel and clay. Cobbles and boulders are commonly present within the glacial till stratum
in the region. SPT N-values ranged from 16 to more than 100 bpf.

Bedrock  |Bedrock was described as brown ARKOSE, thinly to thickly layered at about 15 degrees,
medium strong to strong with fractured zones. The top 0.5 to 5 feet of bedrock was typically
weathered.

Groundwater — Water was encountered in the borings at depths ranging from 7 to 20 feet (El 3 to El 22). Groundwater levels were measured
during drilling activities and may not represent static levels. Water levels will vary with season, water level in the nearby Connecticut River,
precipitation, temperature, and other factors.

Corrosion — Corrosion testing was conducted on samples recovered from test borings S1-2 (Abutment 1), S1-5 (Pier 2), and S1-12
(Abutment 2). Results are summarized below:

Test parameter S1-2 S1-5 S1-12
pH 7.1 74 8.1
Electrical Resistivity (ohm-cm) 4,442 3,099 1,963
Sulfates (ppm) <30 57 <50

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS
51 Foundation Design Recommendations

Downdrag — The threshold settlement for downdrag loads on piles is commonly considered to be about 0.4 inches. Settlement
evaluations were conducted at the proposed abutments to evaluate the magnitude of total settlement, and whether downdrag loads
would occur on piles supporting the abutments due to settlement. Predicted total settlements calculated using the computer
program Settle 3D (by RocScience) using normal and lightweight fill are as follows:

Normal Weight Fill: 1.5 inches south of abutment; 0.9 inches at abutment
Expanded Shale: 0.9 inches south of the abutment; 0.5 inches at the abutment
Geofoam: 3/4 inch south of the abutment; 0.2 inch at the abutment

Considering the uncertainties in assumptions and parameters, the significant height of fill, and the closeness of estimated geofoam
settlement with the threshold settlement for downdrag, use of geofoam for downdrag mitigation is not considered appropriate. We
recommend that coatings be applied to piles to reduce downdrag loads, or that piles be oversized to provide additional capacity
for downdrag. A 90 percent reduction in downdrag loads is considered feasible using bitumen coatings, whereas a 33 percent
reduction in downdrag has been reported for an epoxy coating referred to as Slickcoat. We recommend that bitumen coatings be
considered for this project. We recommend that backfill at the abutments consist of expanded shale aggregate.
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Corrosion — AASHTO Section 10.7.5 indicates that soils are considered corrosive if pH is less than 5.5, resistivity is less than 2,000 ochm-
cm, and sulfate concentration is greater than 1,000 ppm. Based on these criteria, soils at the north abutment (S1-12) are marginally corrosive,
and soils in other areas are not corrosive. Corrosion mitigation methods include designing piles with sacrificial steel to allow corrosion to
occur, providing a protective coating, and other measures (AASHTO C10.7.5). The NCHRP report titled “Design and Construction Guidelines
for Downdrag on Uncoated and Bitumen Coated Piles”, Briaud and Tucker (1996, pg. 10) indicates that bitumen coatings provide corrosion
resistance. We recommend the use of bitumen coating at the north bridge abutment to provide both corrosion protection and downdrag
mitigation.

Pile Design
. Seismic Design: Soils are not susceptible to liquefaction. Sail conditions at the site are defined as AASHTO Site Class D, Stiff

Soils. Assume peak ground acceleration (PGA) of 0.061g, a short-term acceleration coefficient Ss= 0.132g and long-term
acceleration coefficient S1= 0.037g, respectively.

. Pile Type: HP12x74 with pile tip reinforcement driven to end bearing on bedrock, Grade 50 steel. Other H-Pile sections may also
be considered.

. Service Limit: 125 tons, assumes a HP12x74 pile area equal to 21.76 square inches. Subtract an appropriate allowance for
downdrag for piles supporting the abutments, as indicated below.

. Strength Limit: For end bearing piles, assume a strength limit equal to the structural capacity of the pile. Settlement of piles is
expected to be equal to the elastic compression of the pile.

. Downdrag: Estimated downdrag loads are listed below:

Abutment 1:

50 tons (single piles, uncoated) or 5 tons (single pile with bitumen coating)
4.5 tons (corner pile in a group with bitumen coating)
4 tons (side pile in a group with bitumen coating)
2.5 tons (inside pile in a group with bitumen coating)
Abutment 2:
115 tons (single piles, uncoated), or 11.5 tons (single pile with bitumen coating)
10.5 tons (corner pile in a group with bitumen coating)
9 tons (side pile in a group with bitumen coating)
6 tons (inside pile in a group with bitumen coating)

. Load Tests: Minimum of 3 dynamic load tests with matching signal analysis (4 tests if 26 or more piles, and no less than 2% of
the production piles, AASHTO Table 10.5.5.2.3-3).
. Test Piles: Recommend same piles and criteria as load tests (AASHTO 10.7.9)
. Minimum Spacing: Center to center spacing should be 2% times the pile diameter (AASHTO 2012 10.7.1.2) and at least 30
inches. Minimum 9 inches to the nearest edge of the pile cap
. Lateral Resistance: Use the pile capacity in batter. Lateral load capacities in bending will be provided based on LPile analyses
once pile loading is established.
. Subgrade Preparation Below Pile Cap: Minimum 12-inch thick layer of crushed stone (CTDOT Form 817 M.01.01 No. 6)
overlying separation fabric (CTDOT Form 817 Sec. 7.55 M8.01-26) over the subgrade.
. Bottom of Structure and Estimated Pile Length:
Substructure Bottom of Pile Cap Elevation Estimated Pile Tip Elevation
Abutment 1 14.0 -40
Pier 1 9.5 -38
Pier 2 15.8 (west support) 14 (east support) -39
Pier 3 20 -45
Pier 4 25.2 -43
Abutment 2 314 -47
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Abutment Design
+  Backfill Material: Expanded Shale Aggregate within 200 feet of Abutment 1

Expanded Shale Aggregate for filling between Abutment 2 and Charter Oak Bridge
12-inch thick layer of compacted granular fill between top of Expanded Shale and Roadway Base
24-inch thick pavement section

¢ Est. Settlement: Less than 1-in. total settlement at Abutments 1 and 2

*  Weep Holes: 4 inch dia. weep holes at max 10 foot spacing, installed according to CTDOT specifications.

* Lateral Pressures: Refer to Figure 5 — Active Earth Pressures

6.0 CONSTRUCTION CONSIDERATIONS

6.1 Excavation

Proposed bottom of pile caps will be within the Fill and Alluvium strata. The alluvium and portions of the fill are highly
susceptible to disturbance by construction equipment, and are expected to be wet due to shallow groundwater.
Excavation to footing subgrade should be made using a smooth-bladed backhoe bucket. Excavation geometries
should conform to OSHA excavation regulations contained in 29 CFR 1926, latest edition.

6.2 Pile Cap Subgrade Preparation

The alluvium and portions of the fill have low strength and are highly susceptible to disturbance from construction
equipment and vibrations. The contractor shall anticipate that a temporary working pad will be necessary to support
installation equipment. We anticipate that working pads could potentially include multiple layers of geogrids,
stabilization fabric, crushed stone, well-graded sand and gravel aggregate, or other materials, and the working pad
may need to be on the order of three feet thick. The contractor shall be responsible for design of an appropriate working
pad capable of supporting his proposed installation equipment. A draft special provision is provided in Appendix D.

Soil bearing surfaces should be protected against freezing both before and after concrete placement. If construction takes place
during winter months, foundations should be backfilled as soon as possible following construction. Alternatively, insulating
blankets or other methods may be used to protect against freezing.

6.3 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 and dynamic load testing should be conducted as indicated above. Vibrations from pile driving should not affect
the structural integrity of adjacent structures. However, vibration and noise will likely be noticeable inside buildings 300 feet away, or more.

Where bitumen coats are required, coatings should be applied to the piles prior to transportation to the site. It should include a primer coat
that may be sprayed or painted onto the piles, and a final coat. A draft special provision for bitumen coatings is provided in Appendix D.

Piles with bitumen coatings should be installed in a preaugered and cased hole to avoid damage to the piles during pile driving. Piles should
be preaugered through the existing fill and alluvial deposits (granular soils) to the top of lacustrine deposits. Additionally, the alluvium is
expected to be susceptible to settlement from pile driving, and settlement of the alluvial deposits could effect nearby structures
and utilities. The top of lacustrine deposits is typically about El -20. Sand should be placed in the casing as the casing is extracted.
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6.4 Expanded Shale Aggregate

Expanded shale aggregate should be placed in layers 1.5 to 2 feet thick, and compacted with self-propelled vibratory compaction equipment
with static weight less than 6,600 Ibs. The minimum number of passes should be limited to two and the maximum four, to avoid particle
breakdown during compaction. A draft special provision is included in Appendix D.

6.5 Temporary Lateral Support

We estimate that excavations on the order of 5 to 8 feet deep will be required to reach pile cap subgrade. Temporary lateral support of
excavations will be required to maintain and protect traffic flow, and to protect nearby utilities. Steel sheetpiling or soldier piles and lagging
with multiple levels of bracing appears feasible. Surface water should be diverted away from excavations.

6.6 Excavation Dewatering

Excavation dewatering will be required to permit construction in-the-dry. Pumping from sumps located in the bottom of excavations appears
feasible. Surface water should be diverted away from excavations. Pumping, handling, and treatment of excavation dewatering fluids
should be in accordance with all applicable regulatory agency requirements.

6.7 Reuse of Existing Soils

The existing soils to be excavated will consist primarily of fill and silty sands with gravel. These soils are silty and are not expected to be
suitable for reuse as Pervious Structure Backfill or Granular Fill. Excavated soils may be suitable for reuse as embankment fill. However
the silty soils are difficult to properly compact when wet, and may need to be dried to achieve compaction. Drying the soils can be difficult
and at times impractical, particularly during periods of cold and wet weather.

7.0 FUTURE SERVICES AND LIMITATIONS

We recommend that a qualified geotechnical engineer be engaged during construction to observe:

. Preparation of foundation bearing surfaces
. Pile installation and load tests.
. Verify that soil conditions exposed in excavations are in general conformance with design assumptions, and that the geotechnical

aspects of construction are consistent with the project specifications.

This report was prepared for the exclusive use of CME Associates and the project design team. The recommendations provided herein are
based on the project information provided at the time of this report and may require modification if there are any changes in the nature,
design, or location of the structure.

The recommendations in this report are based in part on the data obtained from the subsurface explorations. The nature and extent of
variations between explorations may not become evident until construction. If variations from the anticipated conditions are encountered, it
may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally accepted engineering practices; no warranty,
express or implied, is made.
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2014-1001

New Bridge - Route 5/15 over 1-91 NB

Contract CORE ID: 15DOT0148AA, State Project No. 63-703

Hartford, Connecticut

Table 1
Subsurface Data
Thickness (ft.) Groundwater Bedrock
Boring No. Ground Surface Depth (ft.) Lacustrine Weathered
El. Pavement/Topsoil Fill Alluvial Deposit 3 Glacial Till Depth (ft.) Elevation Depth (ft.) Elevation
Deposit Bedrock

Recent Test Borings
S1-1 16.5 65C 0.3 9.7 28 12 3 3 10 6.5 52 -35.5
S1-2 14.7 64C 0.4 13.6 24 12 3 1 7.1 7.6 53 -38.3
S1-3 16.8 64C 0.5 9.5 29 12.5 15 1 9 7.8 53 -36.2
S1-4 22.1 66 C 1 14 22 16.5 2 0.5 19 3.1 55.5 -33.4
S1-5 21.8 69C 1 14 29 12 15 2.5 18.5 33 57.5 -35.7
S1-6 25.6 72C 1 12.5 27 12.5 9 NM NM 62 -36.4
S1-7 27.5 80C 1 12 37 13 3 4 15 12.5 66 -38.5
S1-8 26.6 81cC 1.2 18.8 28 16 7 - 18.2 8.4 71 -44.4
S1-9 38.7 85C 1 24 28 15.5 4.5 2 20 18.7 73 -34.3
$1-10 37.5 90C 1 24 26.5 16.5 7 5 17.5 20 75 -37.5
S1-11 37.7 89.5C 1 25 32 15 11.5 18.5 19.2 84.5 468
S1-12 40.7 95¢C 1 27 27 19.5 6 45 19 21.7 80.5 -39.8

Previous Test Borings
B-158 69C 0.5 43 33.2 18 5 3 2 61
B-159 65C 0.5 5.5 32 14 7 1 7.5 59
B-188 67C 0.7 12.3 30 11 4 4 6.5 58
B-189 68 C 1 20 22 13 4 3 5.8 60
B-190 72C 03 3.2 345 19.5 7.5 2 7.5 65
B-191 69 C 1 7 30 11.5 13.5 1 11.5 63

Notes:

1. Ground surface elevations are at recent test borings were surveyed by CME Associates, Inc. Elevations at previous borings were shown on the logs and converted to NAVD-88.

2. Groundwater levels are approximate

3. Top of bedrock depth is inclusive of weathered bedrock.

4. ">" - Greater Than "--" - Not Encountered (C) - Bedrock Core Taken "NM" - Not Measured
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SURCHARGE LOAD

SURCHARGE STATIC
WALL FOUNDATION
38H (PSF) | (NORMAL WT FILL)
20H (PSF)  (EXPANDED SHALE AGGREGATE)

ACTIVE EARTH
PRESSURE

NOTES:

N

APPLIES TO WALLS THAT CAN DEFLECT AT THE TOP AND ASSUMES ACTIVE EARTH
PRESSURES.

H IS MEASURED IN FEET

THE WALL SHOULD BE DRAINED BY PERVIOUS STRUCTURE BACKFILL (FORM 817
M.02.05) WITH A UNIT WEIGHT OF 125 PCF AND WEEPHOLES THROUGH THE WALL.
THEREFORE, HYDROSTATIC PRESSURE IS NOT INCLUDED.

THESE PRESSURE DISTRIBUTIONS ASSUME HORIZONTAL BACKFILL BEHIND THE WALL.
SLIDING:

COEFFICIENT OF FRICTION BETWEEN FOOTING AND BASE= 0.50 (2012 AASHTO TABLE
3.11.5.3—1) RESISTANCE FACTOR= 0.8 (2012 AASHTO TABLE 10.5.5.2.2.1).

IGNORE PASSIVE RESISTANCE IN FRONT OF FOOTING.
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LATERAL EARTH PRESSURES
ACTIVE EARTH PRESSURES

PROPOSED BRIDGE 1-91 NB TO ROUTE 5/15 NB OVER ROUTE 5/15 SB
STATE PROJECT NO. 63-703
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DRAFTED: MK
CHECKED: N.W.
APPROVED: N.W.
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PROJECT NO.: 2014-1001
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-1
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832451.18
Start Date:  5-23-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024244.72
Finish Date: 5-24-16 Bridge No.: Surface Elevation: 16.5

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @10.0' ATD
SAMPLES 3 . £
— —~ | ~ N 9
£ | 02 Blows on | €| I o a Materia(lj I?\lescription _§
z o~ = = =
S| E&| poromoes |5 8|8| FE e
Q| ok P 2| || OHo W
0 Topsoil TOPSOIL (4") ~
- St 10 31 44 56 | 24 | 16 Fill Brown c-f SAND, little m-f gravel, little silt 15
5 :
- 82 11 16 25 26 24 | 12 Brown c-f SAND, little m-f gravel, trace silt 10
10 Alluvium —
- S3 3 3 3 5 24 | 18 Gray SILT, trace f sand 5
15 Gray f SAND, some silt L
- S4 1 1 1 2 24 | 22 0
Gray f SAND, little silt
20 :
- S5 7 5 4 7 24 | 12 Gray c-f SAND, trace silt 5
25 i
- S6 3 4 9 9 24 | 10 Gray c-f SAND, trace f gravel 10
30 i
- S7 4 4 8 1 24 16 Gray c-f SAND, trace silt 15

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 55ft Rock: 10ft
No. of No. of

Soil Samples: 13  Core Runs: 3

NOTES:

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-1
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832451.18
Start Date:  5-23-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024244.72
Finish Date: 5-24-16 Bridge No.: Surface Elevation: 16.5

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @10.0' ATD
SAMPLES 3 . g
—_ . | ~ N QO
E | o 2 Blows on c | €| T & Material Description _5
e o< = = o —_ © = -~
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo o
Alluvium -
35 (con't) L
- S8 4 7 10 15 24 10 Gray c-f SAND, trace f gravel, trace silt 20
N Lacustrine -
40 i
-4 89 wor wor 2 24 | 24 Brown SILTY CLAY o5
1 UP-1 30 | 30 L
45 i
- S10 wor woh 3 24 | 24 Brown SILTY CLAY 30
1 UP-2 30 | 12 . .
_ S— No recovery in tube at bottom 6", tip of tube bent
50 Glacial Till indicating glacial till -
4 s11 15 11 15100/3"| 21 | 10 Brown c-f SAND, some silt, little c-f gravel : 35
N Weathered -
] Rock WEATHERED BEDROCK |
55 Bedrock —
—-40
T 1 60 | 36 0 Brown ARKOSE, highly fractured, medium -
— strong |
60 i
4 co 24 | 24 0 Brown ARKOSE, highly fractured, medium B
strong —-45
1 c3 36 | 36 0 Brown SANDS_TONE, thickly banded, highly L
= fractured, medium strong |
65 N
7] END OF BORING 65ft 50

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1 -10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

NOTES:

Total Penetration in
Earth: 55ft Rock: 10ft
No. of No. of

Soil Samples:

13 Core Runs: 3

Sheet
2 of 2

SM-001-M REV. 1/02




Driller:

G. Twombly

Connecticut DOT Boring Report

Hole No.: S1-2

Inspector: T.Ta

Town: Hartford

Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832436.06
Start Date:  5-10-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024305.33
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 14.7

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @9.0' ATD, @7.1 (24 hrs)

SAMPLES —_
T £
—_ | ~ N QO
E | 02 Blows on €| €| T o Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
o | oF P L ||| O0mo o
0 Topsolil TOPSOIL (5" -
-1 S 5 25 32 28 24 | 22 Fill Brown c-f SAND, some c-f gravel, little silt |
5— 82 8 8 15 14 24 | 14 Brown c-f SAND, little silt, trace m-f gravel —10
10— S3 6 3 3 4 24 0 Brewn to olive SILT, little f SAND, t_race f gravel, —5
12" recovery on second attempt using a 3" spoon |
Alluvium 0
15— S4 9 8 7 7 24 | 15 Brown to gray ¢ SAND, trace silt
20— S5 7 6 5 6 24 | 11 Gray c-f SAND, trace silt o
25— S6 9 10 9 8 24 | 12 Gray c-f SAND, trace silt —-10
30— S7 7 6 8 13 24 8 Gray c-f SAND, trace m-f gravel, trace silt —-15

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Trace =1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Proportions Used:

Total Penetration in

Earth: 53ft

Rock: 11ft

NOTES:

No. of
Soil Samples:

No. of
11  Core Runs: 2

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-2
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832436.06
Start Date:  5-10-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024305.33
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 14.7

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @9.0' ATD, @7.1 (24 hrs)
SAMPLES 3 . £
—_ . P N QO
= o g Blows on c c | o T o Material Description _5
< oS = | =] ¢ S OE ©
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
Alluvium 20
35— S8 16 15 11 14 | 24 | 7 (con't) Gray c-f SAND, trace silt
N Lacustrine |
40| S9 | woh woh woh 4 | 24 | 24 Brown SILTY CLAY 25
45— S10 | 3 4 4 4 |24 24 Brown SILTY CLAY 30
Brown CLAYEY SILT, trace f gravel :_35
50— S11 5 5 5 10 24 2 _ Brown CLAYEY SILT, little f gravel (change in |
Glacial Till stratum at bottom 6 inches of spoon)
N Weathered |
Rock
55— Bedrock —-40
- Brown SANDY ARKOSE, highly fractured, 2" ~
| C- 60 | 38 | O recovery with 1" being arkose and the other -
similar to sandstone, strong L
60— —-45
1 co2 60 | 48 | 27 Brown SANDY ARKOSE, with highly fractured |
— zones, one high angle fracture, strong
65— 90
END OF BORING 64ft |
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
2 of 2
Earth: 53ft Rock: 11ft
No. of No. of
Soil Samples: 11 Core Runs: 2 SM-001-M REV. 1/02




Driller: C. Dupis Connecticut DOT Boring Report Hole No..  S1-3
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832583.96
Start Date:  5-23-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024294.25
Finish Date: 5-24-16 Bridge No.: Surface Elevation: 16.8

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @9.0' ATD
SAMPLES 3 . g
— —_ | ~ N O
E | 028 Blows on ERRCEES I i} = Materia(lj [')\lescription _§
N o= ~ ~ _
S| E&| poromoes |5 8|8| FE e
a | o P Ll || 06Ga m
0 Topsolil TOPSOIL (6"
- St 3 18 22 21 24 18 Fill Brown to tan c-f SAND, little m-f gravel, little silt 15
5 L
4 s2 112" 0 112" 0 24 2 Brown c-f SAND, little c-f gravel, little silt, little —
wood and rubber 10
10 Alluvium .
- 83 |12 0 1 2 24 | 14 Gray SILT, some f sand
—5
15 Gray f SAND, little silt, trace fine gravel B
-1 S4 3 5 6 10 24 8 Gray c-f SAND, trace f gravel, trace silt B
—0
20 B
- S5 3 3 4 6 24 | 6 Gray c-f SAND, trace silt B
—-5
25 I~
-1 S6 3 2 4 2 24 | 3 Gray c-f SAND, trace f gravel, trace silt B
—-10
30 I~
- S7 5 6 10 M 24 | 10 Gray c-f SAND, trace m-f gravel, trace silt B
—-15

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Little = 10 - 20%, Some =20 - 35%, And =35 -50%

Proportions Used: Trace =1 - 10%,

Total Penetration in
Earth: 54ft Rock: 10ft
No. of No. of

Soil Samples:

11  Core Runs: 3

NOTES:

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: C. Dupis Connecticut DOT Boring Report Hole No..  S1-3
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832583.96
Start Date:  5-23-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024294.25
Finish Date: 5-24-16 Bridge No.: Surface Elevation: 16.8

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @9.0' ATD

SAMPLES —
8 < S
—~ . — | ~ N O
€ | 028 Blows on €| €| T o Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
Q| o P e | 2| @ OHo m
Alluvium |
35 (con't)
- S8 6 9 1 24 6 Gray c-f SAND, little m-f gravel, trace silt
—-20
7] Lacustrine i
40 -
- S9 woh/12"0 1 24 | 24 Brown SILTY CLAY B
—-25
45 L
- S10 | wor 1 1 24 | 24 Brown SILTY CLAY B 20
50 Brown SILTY CLAY B
L L 24| 4 ___ Brown CLAYEY SILT, little c-f sand, trace m-f | _
Glacial Till -35
gravel
Weathered | \wEATHERED BEDROCK -
CA 12 | 12 | o NRock Brown ARKOSE, highly weathered, highly
55 Bedrock fractured, very weak
4 c2 48 | 48 | 26 Brown ARKOSE, moderately weathered, highly | —-40
| fractured, medium strrong L
60— B
- Brown SANDY ARKOSE, moderately weathered,
| C3 60 | 60 | 35 thinly banded, moderately fractured, medium L _45
strong |
65 END OF BORING 64ft i
| —-50

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

NOTES:

Total Penetration in
Earth: 54ft Rock: 10ft
No. of No. of

Soil Samples: 11 Core Runs: 3

Sheet
2 of 2

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-4
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832555.23
Start Date:  5-9-16 Route No.: 15 SB Easting: 1024357.32
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 22.1

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @19.0 after 24 hours
SAMPLES 3 £
— . — | ~ N O
E | 02 Blows on £ £ | I o B Materia(lj I?\lescription _§
c Q_\ N N —_
S| E&| poromoes |5 8|8| FE e
a | o P Ll || O0ho m
0 Asphalt ASPHALT (12") B
Base GRAVEL BASE (12") -
- S$1 25 25 21 24 24 13 Eill Brown c-f SAND, trace silt —20
5— 82 9 11 10 15 24 | 12 Brown c-f SAND, trace silt -
— —15
10— S3 14 12 11 11 24 13 Brown c-f SAND, little silt ~
— —10
15— S4 6 2 1 1 24 6 Allavium Brown f SAND and SILT —
_ —5
20— S5 4 7 6 8 24 6 Brown c-f SAND, little m-f gravel, trace silt =
_ —0
25— S6 4 6 5 7 24 | 15 Gray c-f SAND, trace silt -
- —-5
30— S§7 5 5 8 7 24 | 18 Gray c-f SAND, some f gravel -
- —-10

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 55.5ft  Rock: 10.5ft

NOTES:

No. of No. of
Soil Samples: 12 Core Runs: 3

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-4
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832555.23
Start Date:  5-9-16 Route No.: 15 SB Easting: 1024357.32
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 22.1

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @19.0 after 24 hours
SAMPLES 3 . g
—_ | ~ N QO
£ | 02 Blows on | €| s & Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
o | oF P L ||| O0mo o
Alluvium B
35— S8 7 6 6 9 24 | 6 (con't) Gray c-f SAND, some m-f gravel -
N Lacustrine —-15
40— S9 wor woh woh woh | 24 | 21 Brown SILTY CLAY, trace f sand —
n —-20
45— S10 wor 3 3 3 24 | 24 Brown SILTY CLAY —
n —-25
50— S11 6 6 7 7 24 0 No Recovery ~
_ Pushed second spoon sample from 51' to 53', 30
i Brown SILTY CLAY (Recovery = 16")
Glacial Till |
" Brown c-f SAND, some m-f gravel, some silt
— 812 1 12 21 , ) ’ L
55 S 3% 6 55 12073 8 trace weathered bedrock
o1 12| g | o |Weathered | \WEATHERED BEDROCK -
Rock /| Brown ARKOSE, highly fractured, medium 35
| Bedrock strong, loss of water B
4 c-2 48 | 48 0 Brown ARKOSE, highly fractured, medium B
strong, loss of water
60— -
n —-40
N C-3 60 | 58 15 Brown ARKOSE, highly fractured, medium ~
= strong, loss of water —
65— —
7 END OF BORING 66ft —-45

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 55.5ft  Rock: 10.5ft
No. of No. of

Soil Samples: 12 Core Runs: 3

NOTES:

Sheet
2 of 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-5
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832785.82
Start Date:  5-9-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024369.56
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 21.8

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @18.5 after 24 hours

SAMPLES —
8 < =
—_ . P N QO
€ | 028 Blows on £ £ | I o B Materia(lj I?\lescription _§
z o~ = = =
S| E&| poromoes |5 8|8| FE e
Q| oF P L |2 || Oho W
0 Asphalt ASPHALT (12") L
Fill
- S1 52 43 35 38 24 | 14 Brown c-f SAND, some silt, little m-f gravel —20
5 L
- S2 28 28 28 37 24 | 18 Brown c-f SAND, little m-f gravel, little silt B 15
10 B
- S3 25 26 20 16 24 | 12 Brown to red c-f SAND, little m-f gravel, little silt |~ 10
19 Alluvium Brown to red c-f SAND f | -
4 sa 5 4 8 5 24 | 12 Sill'town o red c- , some m-f gravel, some |-
—5
20 B
- S5 1 2 4 4 24 | 18 Brown to gray f SAND, some silt B 0
25 B
- S6 5 5 8 9 24 14 Gray f SAND and SILT B 5
30 Alluvium | Gray of SAND, little silt, 12" fwoodin |-
4 s7 2 3 4 7 24 | 22 ray c- , little silt, recovery of wood in |~
spoon —-10
35 B
- S8 11 11 14 21 24 | 16 Gray ¢ SAND, trace silt B 15

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 57.5ft  Rock: 9ft
No. of No. of

Soil Samples: 12 Core Runs: 2

NOTES:

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-5
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832785.82
Start Date:  5-9-16 Route No.: 15 SB/ Exit 86 Off Ramp Easting: 1024369.56
Finish Date: 5-10-16 Bridge No.: Surface Elevation: 21.8

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.5 after 24 hours
SAMPLES 3 . g
—~ —_ | ~ N O

= o g Blows on | €| T o Material Description _5
_C Q_\ N N — (U .: -
S| EZ| etomaes | 5|8|8| 8B e petes
Q| o P Ll || O0ho m

Alluvium |

40 (con't) |
- S9 7 9 11 10 24 8 Brown ¢ SAND, trace silt 20

45 Lacustrine L
- S10 wor woh woh 3 24 | 24 Brown SILTY CLAY, little f sand B 05

50 B
- S11 wor wor wor wor | 24 | 24 Brown SILTY CLAY B 30

55 Brown SILTY CLAY, trace f gravel B
-1 812 wor 12 4 39 24 | 24 Glacial Til Brown SILT, some f sand, trace f gravel B -

. Weathered WEATHERED BEDROCK B

_ Rock ~

60 i Bedrock :
4 ¢ 48 | 48 ) Brown ARKOSE, highly fractured, medium —_40

| strong, loss of water L

65— B

1 c2 60 | 50 0 Brown ARKOSE, highly fractured, medium B
- strong, loss of water —-45

70— B

i END OF BORING 69ft L
_ —-50

75— B
_ —-55

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 57.5ft  Rock: 9ft
No. of No. of

Soil Samples:

12 Core Runs: 2

NOTES:

Sheet
2 of 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-6
Inspector: N. Whetten Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832748.47
Start Date: 6-15-16 Route No.: 15 NB Easting: 1024451.53
Finish Date: 6-16-16 Bridge No.: Surface Elevation: 25.6

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 - £
— . P N 9
= o g Blows on c | €| T o Material Description _5
- o< = = [=) — © = ——
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
0
Asphalt 12" Asphalt —25
Fill L
-1 S 35 40 48 50 | 24 | 14 Brown c-f SAND and c-f GRAVEL, trace silt B
° i 20
-1 S-2 27 34 41 40 24 | 18 Brown c-f SAND, trace silt |
10 B .5
- S-3 1 12 14 14 24 | 8 Red brown c-f SAND, some c-f gravel, trace silt |
| Alluvium B
15 i 10
- S4 1 1 1 1 24 | 22 Brown to gray f SAND, some silt |
20 i 5
- S5 9 13 12 M 24 | 12 Gray c-f SAND, trace silt |
25 B 0
- S-6 7 8 11 8 24 | 12 Gray c-f SAND, trace silt |
30 B 5
- S-7 7 8 8 15 | 24| 14 Gray f SAND, trace silt B
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 -10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 3
Earth: 62ft  Rock: 10ft ©
No. of No. of

Soil Samples: 13  Core Runs: 2

SM-001-M REV. 1/02



Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-6
Inspector: N. Whetten Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832748.47
Start Date: 6-15-16 Route No.: 15 NB Easting: 1024451.53
Finish Date: 6-16-16 Bridge No.: Surface Elevation: 25.6

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 . g
— . — | ~ N O
E | 02 Blows on £ £ | T o Materia(lj I?\lescription _§
< o= ~ ~ o =
S EQ | otimees | 5| 8/5| 558 et
a | o P Ll || O0ho m
Alluvium L
35 (con't) 10
- S-8 10 17 20 20 24 | 12 Gray c-f SAND, some c-f gravel, trace silt |
40 i Gray c-f SAND, some c-f gravel, trace silt :_1 5
-4 s9 9 8 3 6 |24 14 Lacustrine Red brown SILTY CLAY, varved B
45 E 20
4 8-10 | wor woh 3 1 | 24 | 24 Red brown SILTY CLAY, varved B
50 i -
- S-11 | woh woh woh woh | 24 | 24 Red brown SILTY CLAY, varved | )
7 Glacial Till L
55 i 20
- S-12 14 14 8 5 24 | 12 Red brown c-f SAND and c-f GRAVEL, some silt | i
60 B -
- S-13 22 33 100/5 17110 Red brown c-f SAND and SILT, little c-f gravel i
Bedrock L
n C-1 60 | 52 | 55 Brown ARKOSE, highly fractured, medium |
65— strong 40

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 62ft Rock: 10ft
No. of No. of

Soil Samples: 13  Core Runs: 2

NOTES:

Sheet
2 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-6
Inspector: N. Whetten Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832748.47
Start Date: 6-15-16 Route No.: 15 NB Easting: 1024451.53
Finish Date: 6-16-16 Bridge No.: Surface Elevation: 25.6

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 - 3
— . — | ~ N O
£ | 02 Blows on S| 2| S B Material Description IS
et o= = = ° S o= =
S| EZ| etomaes | 5|8|8| 8B e petes
Q| o P Ll || O0ho m
Bedrock L
1 c-2 60 | 58 | 68 |(con? Brown ARKOSE, highly fractured, medium B
70— strong
_ —-45
n END OF BORING 72ft |
75— B
_ —-50
80— B
_ —-55
85— B
_ —-60
90— B
_ —-65
95— B
_ —-70
100— B
_| —-75

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

NOTES:

Total Penetration in
Earth: 62ft Rock: 10ft
No. of No. of

Soil Samples: 13  Core Runs: 2

Sheet
3 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-7
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832976.78
Start Date: 5-4-16 Route No.: 15 SB Easting: 1024480.59
Finish Date: 5-4-16 Bridge No.: Surface Elevation: 27.5

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @15.0 after 24 hours
SAMPLES 3 . £
—_ —~ | ~ N QO
= o g Blows on c | €| s T o Material Description _5
- o< = = o —_ © = ——
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
0 Asphalt ASPHALT (12") =
Base GRAVEL BASE (12") -
-1 S 61 71 60 81 24 | 18 Eill Brown c-f SAND, some c-f gravel, little silt o5
5 -
-1 S2 4 4 10 75 24 | 12 Brown to red c-f SAND, some silt, little c-f gravel
—20
T Asphalt observed in wash cuttings B
10 i
- S3 33 55 49 46 24 | 16 Brown c-f SAND, some c-f gravel, little silt |
1 —15
Alluvium -
15 -
-1 S4 6 3 4 5 24 | 12 Gray SILT, little f sand B
1 —10
20 -
- S5 2 2 3 4 24 | 22 Gray SILT, some f sand |
| —5
25 Gray to brown SILT, little f sand L
-1 S6 112" 1 6 24 | 24
Gray to brown f SAND, some silt ~
i —0
30 i
- S7 6 8 13 18 24 | 12 Gray f SAND, trace silt, faint organic smell |
| —-5
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 3
Earth: 66ft Rock: 10ft
No. of No. of
Soil Samples: 14 Core Runs: 2 SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-7
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832976.78
Start Date: 5-4-16 Route No.: 15 SB Easting: 1024480.59
Finish Date: 5-4-16 Bridge No.: Surface Elevation: 27.5

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @15.0 after 24 hours

SAMPLES =
3 < S
— —~ | ~ N 9
€| 202 Blows on S|l 2| T o Materia(lj I?\lescription _§
558 ot 55|58 & e
Q| ok P L |2 || Oho W
Alluvium =
35 (con't) L
- S8 5 6 5 7 24 | 14 Gray f SAND, trace silt |
| —-10
40 I
- S9 8 13 20 20 24 | 10 Gray c-f SAND, trace silt |
| —-15
45 :
- S10 11 20 22 23 24 | 12 Gray c-f SAND, trace silt |
| —-20
50 Lacustrine =
- S11 1/18" 3 24 | 24 |
Brown SILTY CLAY 25
55 :
- S12 woh woh woh 4 24 | 24 Brown SILTY CLAY B
| —-30
60 :
- S13 wor 2 4 4 24 | 24 Brown SILTY CLAY |
| —-35
| Glacial Till Higher casing blows B
65 S14 9 100/5" 11 8 Brown c-f SAND, some c-f gravel, some silt L
1 Weathered | \wEATHERED BEDROCK B
Rock L _40

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 66ft Rock: 10ft

No. of No. of
Soil Samples: 14 Core Runs: 2

NOTES:

Sheet
2 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-7
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832976.78
Start Date: 5-4-16 Route No.: 15 SB Easting: 1024480.59
Finish Date: 5-4-16 Bridge No.: Surface Elevation: 27.5

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @15.0 after 24 hours
SAMPLES 3 . g
—_ . | ~ N QO
= o § Blows on c | €| T o Material Description _5
- o< = = o —_ © = -~
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo W
Weathered -
= Rock L
70 (con't)
_ Bedrock B
T 1 60 | 60 | 10 Brown ARKOSE, highly fractured, medium 45
- strong |
75 i
N C-2 60 | 60 10 Brown ARKOSE, highly fractured, medium 50
= strong |
80 i
7 END OF BORING 80ft L
] —-55
85— i
] —-60
90— i
] —-65
95— i
] —-70
100— :

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 66ft Rock: 10ft

NOTES:

No. of No. of
Soil Samples: 14 Core Runs: 2

Sheet
3 of 3

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-8

Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832954.99
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024525.91
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 26.6

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @18.2 after 24 hours

SAMPLES =
B c E
— —~ | ~ N 8
€ | 028 Blows on €| €| T o Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
Q| 6F P Q|2 || Oho w
0 i Asphalt ASPHALT (14") -
1 Base GRAVEL BASE (12") —25
i S1 41 68 55 90 24 3 Fill Brown c-f SAND, some silt, little c-f gravel —
5— 82 52 51 45 38 24 | 12 Brown c-f SAND, some silt, little m-f gravel :
| —20
10— S8 21 17 210 17 | 24 | 21 Brown CLAYEY SILT, some f sand :
| —15
15— S4 10 9 10 16 24 | 15 Gray f SAND and SILT :
| —10
20— S5 | 3 4 4 3 |24|18 yNI Gray f SAND and SILT B
| —5
25— S6 | 1 1 2 1 |24 23 Olive f SAND and SILT B
| —0
[Alluvium ~ L
30— §7 1 9 10 8 24 | 12 Brown ¢ SAND, trace silt |
] —-5

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Total Penetration in NOTES: Sheet
1 0of 3
Earth: 71ft Rock: 10ft
No. of No. of
Soil Samples: 15 Core Runs: 2 SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-8
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832954.99
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024525.91
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 26.6

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.2 after 24 hours
SAMPLES 3 . £
—_ . | ~ N QO
E | 02 Blows on | €| w T ©° Material Description S
- o< ~ ~ © = [0} = =
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo o
Alluvium L
35— S8 16 15 12 11 | 24| 11 (con't) Gray c-f SAND, trace f gravel, trace silt B
| —-10
40— S9 12 14 12 13 24 | 13 Gray c-f SAND, trace f gravel, trace silt :
| —-15
45— 810 24 11 12 15 | 24 | 3 Gray ¢ SAND, little m-f gravel, trace silt :
| —-20
N Lacustrine n
50— S11 1 1 1 1 24 | 24 Brown _SII__TY CLAY, 4" seam of orange coarse
sand within the center portion of the spoon —
| —-25
55— S12 wor wor woh woh | 24 | 22 Brown SILTY CLAY B
] —-30
60— S13 WOr wor wor wor 24 | 24 Brown SILTY CLAY B
] —-35
Glacial Till L
65— S14 18 16 14 35 24 6 Brown c-f SAND, some silt, little m-f gravel B
] —-40

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in NOTES:
Earth: 71ft Rock: 10ft
No. of No. of

Soil Samples:

15 Core Runs: 2

Sheet
2 of 3

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-8
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 832954.99
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024525.91
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 26.6

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.2 after 24 hours
SAMPLES 3 . g
—_ . | ~ N QO
= o g Blows on c | €| T o Material Description _5
< o5 = | =] ¢ S &5 ©
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo o
Glacial Till L
- S15 21 23 25 21 24 | 1 (con't) Brown c-f SAND, some m-f gravel, some silt B
70
| Bedrock .45
N C-1 60 | 30 12 Brown ARKOSE, moderately weathered, highly |
— fractured, medium strong.
75—
h —-50
T co2 60 | 28 7 ARKOSE, moderately weathered, highly B
= fractured, medium strrong.
80— B
h —-55
END OF BORING 81ft N
85— B
] 60
90— B
] 65
95— B
] 70
100— B
] 75

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 71ft Rock: 10ft

NOTES:

No. of No. of
Soil Samples: 15 Core Runs: 2

Sheet
3 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-9
Inspector: N. Whetten Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833132.71
Start Date: 6-16-16 Route No.: 15 SB Easting: 1024536.09
Finish Date: 6-16-16 Bridge No.: Surface Elevation: 38.7

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @20.0' ATD
SAMPLES 3 . g
—~ —_ | ~ N O
£ | 02 Blows on | €| s & Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
a | o P Ll || O0ho m
0 Asphalt ASPHALT (12") L
Fill g ; _ ; ; B
4 s 36 57 55 50 24 12 Brown c-f SAND, little m-f gravel, little silt
_ —35
S s> | 100/4" 4 4 Brown c-f SAND, some m-f gravel, some silt B
_ —30
10 33 79 100/2" 8 0 No Recovery. Wash consists of brown c-f SAND, B
| little gravel, little silt
| Encountered void from 13' to 14' 25
15— S4 31 43 43 39 24 | 16 Brown c-f SAND, little m-f gravel, little silt
_ —20
20 B
- S5 23 18 14 14 24 14 Brown SILT, some f sand B
_ —15
25 Alluvium L
- S6 wor wor 1 1 24 | 20 Brown to gray f SAND and SILT
_ —10
30 B
- S7 6 5 4 7 24 | 10 Brown to gray f SAND, some silt B
—5
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Broke roller bit tooth, moved boring 4' south to clear Sheet
obstruction 1 0of 3
Earth: 75ft Rock: 10ft
No. of No. of

Soil Samples: 15 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-9
Inspector: N. Whetten Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833132.71
Start Date: 6-16-16 Route No.: 15 SB Easting: 1024536.09
Finish Date: 6-16-16 Bridge No.: Surface Elevation: 38.7

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @20.0' ATD
SAMPLES 3 . g
— . — | ~ N O
€ | 028 Blows on | €| w T o Material Description S
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 8B e petes
a | o P Ll || O0ho m
Alluvium |
35 (con't)
- S8 6 8 11 17 24 12 Gray f SAND, little silt
| —0
40 _
- S9 9 12 16 16 | 24 | 12 Gray ¢ SAND, little m-f gravel, trace silt B
| —-5
45 B
- S10 5 9 16 20 24 | 10 Gray c-f SAND, trace silt B
| —-10
50 B
- S11 11 15 14 17 24 10 Gray c-f SAND, trace silt B
7] Lacustrine 15
55 B
- S12 wOor wor wor wor 24 | 24 Brown SILTY CLAY B
| —-20
60 B
- S13 wor wor wor 4 24 | 24 Brown SILTY CLAY B
| —-25
65 B
- S14 WOor wor wor wor 24 24 Brown SILTY CLAY B

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in NOTES: Broke roller bit tooth, moved boring 4' south to clear Sheet
obstruction 2 of 3

Earth: 75ft Rock: 10ft

No. of No. of

Soil Samples:

15 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier

Connecticut DOT Boring Report

Hole No.: S1-9

Inspector: N. Whetten

Town: Hartford

Stat./Offset:

Engineer: N. Whetten

Project No.: DOT Project No. 63-703

Northing: 833132.71

Start Date: 6-16-16

Route No.: 15 SB

Easting: 1024536.09

Finish Date: 6-16-16

Bridge No.:

Surface Elevation: 38.7

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @20.0' ATD
SAMPLES 3 . £
—_ —~ | ~ N QO
= o g Blows on c | €| s T o Material Description _5
- o< = = o — © = ——
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
- Glacial Till —-30
70 B
- S15 40 46 30 63 24 | 14 Brown c-f SAND and SILT, some c-f gravel B
n Weathered :
7 Rock B 35
75 Bedrock L
- ARKOSE, fine, thinly bedded, moderately ~
| C-1 60 | 36 | O fractured to highly fractured, medium strong, 15° |-
bedding angle, Extremely weathered at 79.5 ft 40
80 B
— ARKOSE, fine, thinly bedded, moderately B
| C-2 60 | 60 | 17 fractured to highly fractured, medium strong, 15°
bedding angle 45
85 B
7] END OF BORING 85ft |
_ —-50
90— B
_ —-55
95— B
_ —-60
100— B
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Broke roller bit tooth, moved boring 4' south to clear Sheet
obstruction 3 of 3

Earth: 75ft Rock: 10ft

No. of No. of
Soil Samples: 15 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S1-10

Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833111.71
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024585.74
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 37.5

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @17.5 after 24 hours

SAMPLES —
8 c e
—_ | ~ N QO
£ | 02 Blows on | 2| T B Material Description IS
- o< = = o —_ © = -~
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo W
0 Asphalt ASPHALT (12") =
Base GRAVEL BASE L
-1 St 76 100 107 58 | 24 | 16 Eill Brown c-f SAND, little c-f gravel, little silt 35
5 L
S2 60 100 12 10 Brown c-f SAND, some silt, little m-f gravel ~
] —30
10 i
-1 S3 37 44 45 55 24 | 18 Brown c-f SAND, some silt, little m-f gravel |
—25
T Obstruction at 13', possible former road B
15 i
4 s4 15 12 12 8 24 12 Brown to gray c-f SAND, some silt, little c-f B
gravel -
| —20
20 -
- S5 24 1 9 11 24 0 Brown c-f SAND, some silt, little c-f gravel |
| —15
25 Alluvium -
-1 S6 woh 1 1 1 24 | 18 Gray f SAND and SILT |
| —10
30 i
- S7 1 2 1 1 24 | 24 Brown to gray f SAND and SILT L
i —5
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 3
Earth: 75.3ft  Rock: 14.7ft
No. of No. of
Soil Samples: 16  Core Runs: 2 SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-10
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833111.71
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024585.74
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 37.5

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @17.5 after 24 hours

SAMPLES =
3 < £
— . — | ~ N O
€ | 028 Blows on £ £ | T o Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
a | o P Ll || 06Ga m
Alluvium -
35 L
- S8 16 15 14 17 24 | 12 Brown ¢ SAND, little m-f gravel, trace silt |
] —0
40 i
- S9 13 9 12 12 24 | 12 Gray c-f SAND, trace silt, trace wood |
| —-5
45 :
- S10 10 10 16 19 24 | 12 Brown c-f SAND, trace silt |
] —-10
50 Brown c-f SAND, trace silt L
- S11 15 17 12 7 24 | 14 B
Lacustrine Brown SILTY CLAY, trace f sand 15
55 B
4 512 wor woh woh 3 24 | 24 B_rown SILTY CLAY, 0.1" silt varve between the
silty clay —
| —-20
60 B
- S13 wor woh woh 4 24 | 24 Brown SILTY CLAY B
| —-25
65 :
- S14 wor wor 2 2 24 | 24 Brown SILTY CLAY B
—-30

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 75.3ft  Rock: 14.7ft
No. of No. of

Soil Samples: 16  Core Runs: 2

NOTES:

Sheet
2 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-10
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833111.71
Start Date: 5-15-16 Route No.: 15 NB Easting: 1024585.74
Finish Date: 5-16-16 Bridge No.: Surface Elevation: 37.5

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @17.5 after 24 hours
SAMPLES 3 . g
— . — | ~ N O

= o g Blows on c | €| T o Material Description _5
- o< = = o —_ © = -~
S| EZ| etomaes | 5|8|8| 8B e petes
a | o P Ll || 06Ga m

Glacial Till Change in drilling action - dense material L

70 -

-1 815 25 29 32 33 24 | 12 Brown c-f SAND, some silt, little m-f gravel |
i —-35

75 ] —si6 100/4" 4 4 Weathered Brown c-f SAND, some m-f gravel, some silt n

| Rock —
| —-40

80 Bedrock -
N C-1 60 | 60 | 52 Brown ARKOSE, moderately weathered, 45

= moderately fractured, medium strong |

85 i
1 c2 60 | 54 15 Brown ARKOSE, moderately weathered, highly | _g5q

— fractured, medium strong |

90 i

7] END OF BORING 90ft L
] —-55

95— i
] —-60

100— :

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

NOTES:

Total Penetration in
Earth: 75.3ft  Rock: 14.7ft
No. of No. of

Soil Samples: 16  Core Runs: 2

Sheet
3 of 3

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-11
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833258.98
Start Date:  5-2-16 Route No.: 15 SB Easting: 1024586.35
Finish Date: 5-5-16 Bridge No.: Surface Elevation: 37.7

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 3-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.5 after 24 hours
SAMPLES 3 . £
— . P N 9
= o g Blows on c | €| T o Material Description _5
- o< = = o — © = ——
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
0 Asphalt ASPHALT (12") L
Base GRAVEL BASE (12") i
- S 31 38 55 51 24 | 16 Eill Brown c-f SAND, little c-f gravel, little silt 35
5— 82 38 48 81 99 24 | 10 Brown c-f SAND, some c-f gravel, little silt B
_ —30
10 sS3 | 120/5" 5 4 Brown c-f SAND, some c-f gravel, little silt |
_ —25
15— S4 37 41 55 53 24 8 Brown m-f GRAVEL, little c-f sand, trace silt B
_ —20
S5 12 120/3" 9 4 Brown c-f SAND and m-f GRAVEL, trace silt L
20 Casing encountered obstruction at 20.5'. Difficult
= to advance.
_ —15
25— S6 721 21 21 24 | 7 Brown c-f SAND, little c-f gravel, trace silt
Alluvium L
_ —10
30— s7 6 5 5 9 |24 |14 Gray f SAND, little silt B
_ —5
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 -10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Core barrel jammed up three different attempts. Water would Sheet
) ] not flow out of the core barrel bottom preventing furthur coring. Boring 1 of 3
Earth: 84.5ft  Rock: 5ft Terminated at 89.5 feet.
No. of No. of

Soil Samples: 20 Core Runs: 1

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-11
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833258.98
Start Date:  5-2-16 Route No.: 15 SB Easting: 1024586.35
Finish Date: 5-5-16 Bridge No.: Surface Elevation: 37.7

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 3-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.5 after 24 hours
SAMPLES 3 - 3
— . —~ | ~ N Qo
€ | 028 Blows on | €| w T ©° Material Description S
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 8B e petes
Q| ok P 2| || OHo W
Alluvium |
35— S8 6 6 5 6 24 | 15 (con't) Gray f SAND, trace silt
| —0
40— 89 6 7 11 1 24 | 18 Brown to gray c-f SAND, trace silt B
1 —-5
45— 810 6 9 12 12 | 24 | 12 Brown to gray c-f SAND, trace silt B
1 —-10
50— S11 10 10 10 10 24 8 Gray c-f SAND, trace silt B
| —-15
55— S12 10 7 12 13 24 8 Gray c-f SAND, trace silt B
| —-20
Lacustrine -
60— S13 | 3 3 3 4 |24/ 8 Brown SILTY CLAY -
"1 UP-1 30 | 30 Brown SILTY CLAY (TV = 0.2 tsf, PP = 0.25tsf) | o
65— S13 | woh woh woh 4 | 24 | 24 Brown SILTY CLAY B
Tl uP-2 30 | 30 Brown SILTY CLAY (TV = 0.275 tsf, PP = 0.5 tsf) | 3

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 84.5ft  Rock: 5ft

Terminated at 89.5 feet.

No. of No. of
Soil Samples: 20 Core Runs: 1

NOTES: Core barrel jammed up three different attempts. Water would
not flow out of the core barrel bottom preventing furthur coring. Boring

Sheet
2 of 3

SM-001-M REV. 1/02




Driller: G. Twombly Connecticut DOT Boring Report Hole No..  S1-11
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833258.98
Start Date:  5-2-16 Route No.: 15 SB Easting: 1024586.35
Finish Date: 5-5-16 Bridge No.: Surface Elevation: 37.7

Project Description: R

elocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 3-in. Casing Sampler Type/Size: 1-3/4 inch ID Core Barrel Type:
Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @18.5 after 24 hours
SAMPLES 3 - 3
—_ —~ | ~ N QO
E | o 2 Blows on c | €| T & Material Description _5
e o< = = o —_ © = ——
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
Lacustrine |
(con't) B
70— up-3 30 | 30 Brown SILTY CLAY (TV = 0.3 tsf, PP = 0.75 tsf)
| —-35
Glacial Til i
75— S14 14 17 21 16 24 | 5 Brown c-f SAND, some c-f gravel, some silt
| —-40
80— S15 51 32 24 31 24 | 21 Brown c-f SAND, some silt, little m-f gravel B
| —-45
S16 | 120/0" 6 4 Brown c-f SAND, some c-f gravel, little silt
85— Bedrock
4 c-1 60 | 46 | 25 Brown ARKOSE, moderately weathered, —
| moderately fractured, medium strong L .50
90— B
_ END OF BORING 89.5ft ~
| —-55
95— B
| —-60
100— B

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in

Earth: 84.5ft

Rock: 5ft

No. of
Soil Samples:

No. of
20 Core Runs: 1

NOTES: Core barrel jammed up three different attempts. Water would
not flow out of the core barrel bottom preventing furthur coring. Boring

Terminated at 89.5 feet.

Sheet
3 of 3

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-12
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833238.29
Start Date: 5-16-16 Route No.: 15 NB Easting: 1024644.04
Finish Date: 5-17-16 Bridge No.: Surface Elevation: 40.7

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @19.0 after 24 hours
SAMPLES 3 - 3
— . P N 9
= o g Blows on c € | e }—E a Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
Q| ok P 2| || OHo W
0 Asphalt ASPHALT (12") 40
Base GRAVEL BASE (12") |
S 57 85 109 25 | 24 | 18 Fil Brown c-f SAND, little c-f gravel, little silt i
5 L
- 82 17 18 20 16 24 | 18 Brown c-f SAND, some m-f gravel, little silt —35
Wood observed in wash water
10 B
- S3 20 29 27 29 24 | 16 Brown c-f SAND, little m-f gravel, little silt 30
15 B
- S4 24 24 22 22 | 24| 12 Brown to gray c-f SAND, little f gravel, little silt 25
| 1' void from 17' to 18' —
20 B
- S5 13 15 26 28 |24 18| | Brown c-f SAND, some f gravel, little silt 20
Fill Gray f SAND, some silt B
25 B
- S6 14 19 22 18 24 | 14 Gray f SAND, some silt, trace wood 15
N Alluvium L
30 B
-1 S7 wor woh 5 5 24 | 22 Brown to gray f SAND and SILT —10
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 3
Earth: 80.5ft  Rock: 14.5ft ©
No. of No. of

Soil Samples:

17 Core Runs: 2
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $1-12
Inspector: T.Ta Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833238.29
Start Date: 5-16-16 Route No.: 15 NB Easting: 1024644.04
Finish Date: 5-17-16 Bridge No.: Surface Elevation: 40.7

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @19.0 after 24 hours
SAMPLES 3 - £
—_ . | ~ N QO
= o g Blows on c | €| T o Material Description _5
< oS = =]° 5 o= ks
S| EZ| etomaes | 5|8|8| 8B e petes
o | oF P L ||| O0mo o
Alluvium |
35 (con't) .
-1 S8 5 2 2 6 24 Brown to gray f SAND and SILT
40 ______| GrayfSAND and SILT B
-+ s9 8 15 15 19 | 24 | 16 Alluvium Gray ¢ SAND, trace silt —0
45 -
- S10 8 6 9 11 24 | 10 Gray c-f SAND, trace silt 5
50 B
4 3511 10 18 18 17 24 | 12 Gray f SAND, trace silt, 4" seam of orange —-10
coarse sand L
55 Lacustrine B
4 812 7 5 7 8 24 4 Brown c-f SAND and m-f GRAVEL, gravel from —-15
wash pushed down on clay layer L
60 B
— S13 | wor wor woh O 24 | 24 Brown SILTY CLAY —-20
65 B
- S14 | wor wor woh 3 | 24 | 24 Brown SILTY CLAY 25

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

NOTES:

Total Penetration in
Earth: 80.5ft  Rock: 14.5ft
No. of No. of

Soil Samples: 17 Core Runs: 2
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- S15 wor woh 4 4 24 | 24 Brown SILTY CLAY -30
75 Glacial Till
- S16 15 11 13 35 24 4 Brown c-f SAND and SILT, little m-f gravel -35
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= Weathered rock fragments -40
_ Rock
85
| Bedrock 45
T ¢ 60 | 58 | 50 Brown ARKOSE, Moderately weathered,
= moderately fractured, medium strong
90
_ -50
1 co2 60 | 48 | 60 Brown ARKOSE, moderately weathered, slightly
— fractured, medium strong
95
_ -55
END OF BORING 95ft
100—
_ -60

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =

35-50%

NOTES:
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APPENDIX B

PREVIOUS TEST BORING LOGS
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APPENDIX C

RESULTS OF LABORATORY TESTING




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382158

Moisture Content of Soil and Rock - AASHTO T 265
Boring ID Sample ID Depth Description Moisture
Content,%o
RW-9 UP-1 - Top 67-69 Moist, reddish brown clay 52.9
RW-9 UP- 1 - Top middle 67-69 Moist, reddish brown clay 47.4
RW-9 UP- 1 - Bottom 67-69 Moist, reddish brown clay 45.9
middle
RW-9 UP- 1 - Bottom 67-69 Moist, reddish brown clay 50.8
S1-11 UP-1 - Top 61-63 Moist, reddish brown clay 40.4
S1-11 UP- 1 - Top middle 61-63 Moist, reddish brown clay 46.0
S1-11 UP- 1 - Bottom 61-63 Moist, reddish brown clay 62.6
middle
S1-11 UP- 1 - Bottom 61-63 Moist, reddish brown clay 57.1

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:10:29 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382146

Moisture Content of Soil and Rock - AASHTO T 265

Boring ID Sample ID Depth Description Moisture
Content,%o
S1-1 UP-1 - Top 42-44 Moist, reddish brown clay 44.5
S1-1 UP- 1 - Top middle 42-44 Moist, reddish brown clay 39.4
S1-1 UP- 1 - Bottom 42-44 Moist, reddish brown clay 37.2
middle
S1-1 UP- 1 - Bottom 42-44 Wet, reddish brown clay 47.0
RW-2 UP-1 - Top 37-39 Moist, reddish brown clay 45.4
RW-2 UP- 1 - Top middle 37-39 Moist, reddish brown clay 51.1
RW-2 UP- 1 - Bottom 37-39 Moist, reddish brown clay 55.4
middle
RW-2 UP- 1 - Bottom 37-39 Moist, reddish brown clay 49.5

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:11:08 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382102

Moisture Content of Soil and Rock - AASHTO T 265
Boring ID Sample ID Depth Description Moisture
Content,%o
RW-9 UP- 3 - Top 76-78 Moist, reddish brown clay 68.9
RW-9 UP- 3 - Top middle 76-78 Moist, reddish brown clay 46.2
RW-9 UP- 3 - Bottom 76-78 Moist, reddish brown clay 46.8
middle
RW-9 UP- 3 - Bottom 76-78 Wet, reddish brown clay 53.8
S1-11 UP- 3 - Top 69-71 Moist, reddish brown clay 44.9
S1-11 UP- 3 - Top middle 69-71 Moist, red clay 45.8
S1-11 UP- 3 - Bottom 69-71 Moist, reddish brown clay 36.6
middle
S1-11 UP- 3 - Bottom 69-71 Moist, reddish brown clay 36.5

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:12:54 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: --- Sample Type: --- Tested By: jbr
EXPRESS Sample ID: --- Test Date: 07/26/16 Checked By: emm
Depth : - Test Id: 384878
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
I —
S1-2 S-2 4-6 ft Moist, red sand with gravel 7.1 6.5
S1-5 S-3 10-12 ft Moist, reddish brown silt with gravel 7.4 6.2
S1-S12 S-2 5-7 ft Moist, reddish brown silt with gravel 8.1 7.2
S2-1 S-4 15-17 ft Moist, reddish brown silt with gravel 6.8 6.6
S2-3 S-2 5-7 ft Moist, reddish brown clay 7.5 7.3
S-0480-1 S-5 14-16 ft Moist, olive brown silt 4.5 4.3
S-0480-2 S-3 9-11 ft Moist, olive brown silt 6.3 6.0
S-06043-1 S-2 5-7 ft Moist, brown sand 7.5 6.8

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 8/3/2016 2:21:39 PM




A.
Geolesting

E X P RE'SUS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

GTX#: 304831

Test Date: 07/26/16

Tested By: jbr

Checked By: emm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

with gravel

Moist, reddish brown silt

Bori S | Depth Electrical Electrical
O|r||3ng a[Ep ¢ efrt) ' Sample Description Resistivity, Conductivity,
: ohm-cm (ohm-cm)™
S1-2 S-2 4-6 Moist,red sand with gravel 4,442 2.25E-04
Moist, reddish brown silt
S1-5 S-3 10-12 . 3,099 3.23E-04
with gravel
Moist, reddish brown silt
S1-S12 S-2 5-7 1,963 5.09E-04

S2-1 S-4 15-17 with gravel 1,343 7.45E-04
S2-3 S-2 5-7 Moist, reddish brown clay 486 2.06E-03
S-0480-1 S-5 14-16 Moist,olive brown silt 3,099 3.23E-04
S-0480-2 S-3 9-11 Moist, olive brown silt 1,892 5.28E-04
S-06043-1 S-2 5-7 Moist, brown sand 15,496 6.45E-05
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




FUGRO CONSULTANTS, INC.

6100 HILLCROFT
PHONE (713) 369-5400

RESULTS OF TESTS

HOUSTON, TEXAS 77081
FAX (713) 369-5518

PROJECT: RECONSTRUCTOION OF EXIT CHARTER OAK BRIDGE REPORT DATE: 08-01-16
(GTX 304831)

CLIENT NUMBER:

JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:

125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:

TIME SAMPLED:
REPORTED TO: ETHAN MARRO SAMPLED BY: CLIENT

DATE RECEIVED:

TIME RECEIVED:

SOLUBLE SULFATE AASHTO T-290 RECEIVED BY:
| SAMPLE ID | RESULTS| UNITS | LABNo. | TIME/DATE | ANALYST |
S1-S,S-2,4—6 <30* mag/kg 0726052 1100/08-01-16 SD
S1-5,S-3,10 — 12’ 57 * mg/kg 0726053 1100/08-01-16 SD
S1-12,S-2.5—7’ <50 * ma/kg 0726054 1100/08-01-16 SD
S2-1,S-4,15- 17’ <50 * mg/kg 0726055 1100/08-01-16 SD
S2-3,S-2,5- 7’ 297 * mag/kg 0726056 1100/08-01-16 SD
S-0480-1, S-5, 14 — 16’ 543 * mg/kg 0726057 1100/08-01-16 SD
S-0480-2,S-3,9 - 11’ 355 * mg/kg 0726058 1100/08-01-16 SD
S-06043-41,S-2,5- 7 < 30* mg/kg 0726059 1100/08-01-16 SD
SO4CL 069-16

Respectfully submitted,

Steve DeGregorio
Chemist

SD

* Dry weight basis

** WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT



Client:

Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-1 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-3 Test Date: 08/03/16 Checked By: emm
Depth : 10-12 ft Test Id: 384947
Test Comment: -—
Visual Description: Moist, olive gray clay
Sample Comment: -
Particle Size Analysis - ASTM D422
o o
o o o o O o
N — N § © o N
3 £ O F O ® ¥ * %
100 b b ]
1 1 1 1 1 1
9T I I R R TR AR
f : : A T
1 1 1 1 1 1 1
80” 1 1 1 1 1 I I
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1 1 1 1 1 1 1
70T 1 1 I 1 1 1 I
1 1 1 1 1 1 1
= 1 1 1 1 1 1 1
1 1 1 1 1 1 1
g 607 S SR R R
E L 1 1 1 1 1 1 1
‘LL_' 1 1 1 1 1 1 1
5 50| S
© | 1 1 1 1 1 1 1
Si 1 1 1 1 1 1 1
401 : : N AR
L 1 1 1 1 1 1 1
307 : : R R U R
1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
1 1 1 1 1 1 1
20T 1 1 1 1 1 1 1
1 1 1 1 1 1 1
™ 1 1 1 1 1 1 1
1 1 1 1 1 1 1
1077 1 1 I 1 1 ] I
I : : A T T
1 1 1 1 1 1 1
0HHH et e 1 AN NV DR E— T N — : N —
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 4.7 95.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =N/A D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 100 Dso =N/A Dio=N/A
#40 0.42 99 Cu =N/A CC =N/A
#60 0.25 99
#100 0.15 98 Classification
#200 0.075 95 M N/A
AASHTO Silty Soils (A-4 (0))

printed 8/3/2016 3:52:30 PM

Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Sample/Test Description




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-2 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-3 Test Date: 08/03/16 Checked By: emm
Depth : 9-11 ft Test Id: 384936
Test Comment: -
Visual Description: Moist, olive silt with sand
Sample Comment: -
c
C'E C.LF) o @)
P o o o o O o
or wM ¢ 4§ § © o «
S0 oo # ¥ ¥ % # # 0®
100 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1
1
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80T
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= L
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e L
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o
40T
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201
107
0 Frr— e it bt e ‘ ‘
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble %Gravel % Sand % Silt & Clay Size
- 5.0 10.3 84.7
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs=0.0764 mm D30 =N/A
1.0in 25.00 100 _ / _ /
0.75in 19.00 95 Deo =N/A D15 =N/A
05in 12.50 95 Dso =N/A Dio=N/A
0.375in 9.50 95 Cu =N/A CC =N/A
#4 4.75 95
#10 2.00 95 Classification
#20 0.85 94 M N/A
#40 0.42 94
00 025 o AASHTO  Silty Soils (A-4 (0
#100 0.15 93 - Ity ons ( ” ( ))
#200 0.075 85
Sample/Test Description
Sand/Gravel Particle Shape : ---

printed 8/3/2016 3:52:31 PM

Sand/Gravel Hardness : ---




Client: Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge

G eoTe st i ng Location: Hartford, CT Project No: GTX-304831

Boring ID: S1-3 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-4 Test Date: 08/02/16 Checked By: emm
Depth : 15-17 ft Test Id: 384948
Test Comment: -
Visual Description: Moist, dark olive gray clayey sand
Sample Comment: -
c
£ c L(T) o o
o T~ o o o o o o
N~ 0m < < N g © o IN
o oo  # ¥ ¥ O O0* O® # %
100 1 1 1 1 1 1 1 1 1
| 1 1 1 1 1 1 1
1 1 1 1 1 1
90T A R
f S0
1 1 1 1
80T 1 1 | i
1 1 1 1
N 1 1 1 1
1 1 1 1
70T 1 1 1 I
1 1 1 1
= 1 1 1 1
1 1 1 1
5 607 SRR
= L 1 1 1
‘Lt 1 1 1
5 507 SR
e L 1 1 1
3] 1 1 1
D_ 4 1 1
40 1 !
L 1 1
|
30t ]
— \
1
207
10t
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 7.7 72.8 19.5
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.8815 mm D30=0.1246 mm
0.75in 19.00 100 _0 623 _ /
0.5in 12.50 95 Deo =0.4 mm D15 =N/A
0.375in 9.50 94 Ds0=0.3464 mm Dio=N/A
# e o Cu =N/A Cc =N/A
#10 2.00 90
#20 0.85 85 Classification
#40 0.42 57 ASTM N/A
#60 0.25 40
1o o1° o AASHTO  Silty Gravel and Sand (A-2-4 (0))
#200 0.075 20
Sample/Test Description

Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 8/3/2016 3:52:32 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-5 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-6 Test Date: 08/02/16 Checked By: emm
Depth : 25-27 ft Test Id: 384949
Test Comment: -
Visual Description: Moist, very dark gray clayey sand
Sample Comment: -
o o
o o o o O o
< — N $ © o N
Py X * ¥ O ¥
100 b A d hd [ [
L 1 1 1 1 1
1 1 1 1 1
9T I I I RRERY
, : : : T
1 1 1 1 1
80T 1 1 I | I
1 1 1 1
N 1 1 1 1
1 1 1 1
70T 1 1 I I
1 1 1 1
= 1 1 1 1
1 1 1 1
5 60| SRR R |
= L 1 1 1 1
‘LL_' 1 1 1 1
& 507 \ \ I |
e | 1 1 1
Si 1 1 1
40+ I I I
L 1 1 1
301 \ \ I
1 1 1
B 1 1 1
1 1 1
20T 1 1 1
1 1 1
™ 1 1 1
1 1 1
10” 1 1 1
I : : :
1 1 1
0 T Frrr R bt fr
1000 100 10 1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 54.9 451
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1870 mm D30 =N/A
#4 4.75 100 _0 0 _ /
#10 2.00 100 De0=0.1051 mm D15 =N/A
#20 0.85 100 D50 =0.0838 mm Dio=N/A
o 042 e Cu =N/A Ce =N/A
#60 0.25 97
#100 0.15 76 Classification
#200 0.075 45 M N/A
AASHTO Silty Soils (A-4 (0))

printed 8/3/2016 3:52:33 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Freeman Companies, LLC

> . Project: Reconstruction of Exit Charter Oak Bridge
-
Geolesting | oo Harord. cr Project No: __ GTX-304831
g Boring ID: S1-6

Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-3 Test Date: 08/02/16 Checked By: emm
Depth : 10-12 ft Test Id: 384937
Test Comment: -
Visual Description: Moist, reddish brown sand with silt and gravel
Sample Comment: -
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1 1 1 1 1 1 1 1 1 1
207 I [ 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
107 I I 1 1 1 I 1 1 I
Lova : Lo .
1 1 1 1 1 1 1 1 1 1
0HHH N — | T PPN B 1 AN NV DR E— T N — : N — :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 244 69.5 6.1
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=9.2613 mm D30=0.5060 mm
0.75in 19.00 100
, D60 =1.9037 mm D15=0.2346 mm
0.5in 12.50 94
0.375 in 9.50 85 Ds50=1.1486 mm D10=0.1580 mm
# e i Cu =12.049 Cc =0.851
#10 2.00 61
#20 0.85 44 Classification
#40 0.42 25 ASTM N/A
#60 0.25 16
#100 0.15 9
—_ o7 T AASHTO Stone Fragments, Gravel and Sand
' ' (A-1-b (1))
Sample/Test Description

Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 8/3/2016 3:52:33 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-7 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-4 Test Date: 08/02/16 Checked By: emm
Depth : 15-17 ft Test Id: 384950
Test Comment: -—
Visual Description: Moist, dark gray clay with sand
Sample Comment: -
100
90T
80T
707
5 607
£
= L
$ 50T
e L
o}
o
40T
30t
207
107
1000 100 10 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 16.1 83.9
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.0805 mm D3o=N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 99 Dso =N/A Dio=N/A
o 042 o Cu =N/A Ce =N/A
#60 0.25 96
#100 0.15 94 Classification
#200 0.075 84 M N/A
AASHTO Silty Soils (A-4 (0))

printed 8/3/2016 3:52:34 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client:

Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-9 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-5 Test Date: 08/03/16 Checked By: emm
Depth : 20-22 ft Test Id: 384938
Test Comment: -
Visual Description: Moist, dark gray silt with sand
Sample Comment: -
Particle Size Analysis - ASTM D422
o o
o o o o O o
I ¥ % F®F §
100 \-’ 1 1 1 1
L 1 1 1 1
1 1 1
9T I i
f : :
1 1
80T 1 |
1 1
N 1 1
1
707 !
= 1
1
g 607 :
= | 1
L !
§ 50 :
o | 1
3] 1
o 1
40T \
L 1
301 \
— :
1
207 !
™ 1
1
107 !
L 1
1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 28.6 714
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1262 mm D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 99 Deo =N/A D15 =N/A
#20 0.85 98 Dso =N/A Dio=N/A
#40 0.42 95 Cu =N/A CC =N/A
#60 0.25 93
#100 0.15 90 Classification
#200 0.075 71 M N/A

printed 8/3/2016 3:52:34 PM

AASHTO Silty Soils (A-4 (0))

Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Sample/Test Description




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S1-9 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-7 Test Date: 08/02/16 Checked By: emm
Depth : 30-32 ft Test Id: 384951
Test Comment: -
Visual Description: Moist, olive silty sand
Sample Comment: -
gy o
100 5 %
I \ \
90 I I
f : :
1 1
80T 1 1
1 1
N 1 1
1 1
70T 1 1
1 1
= 1 1
1 1
g 607 : :
= L 1 1
‘LL_' 1 1
5 50 S
e - 1 1
3] 1 1
o 1 1
40T 1 1
L 1 1
301 \ \
1 1
B 1 1
1 1
20t 1 1
1 1
™ 1 1
1 1
10—— 1 I
I : :
1 1
0 Frr i it R t
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 66.1 339
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1946 mm D30 =N/A
#4 4.75 100 _0 220 _ /
#10 2.00 100 Deo=0.1 mm D15 =N/A
#20 0.85 100 D50 =0.1012 mm Dio=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 98
#100 0.15 71 Classification
#200 0.075 34 M N/A
AASHTO Silty Gravel and Sand (A-2-4 (0))

printed 8/3/2016 3:52:35 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Freeman Companies, LLC

-~ — Project: Reconstruction of Exit Charter Oak Bridge
-
Geolesting ozt tartion cr Project No: _ GTX-304831
g Boring ID: S1-11

Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-4 Test Date: 08/03/16 Checked By: emm
Depth : 14-16 ft Test Id: 384939
Test Comment: -
Visual Description: Moist, reddish brown gravel with clay and sand
Sample Comment: -
c
c c< ¢ u_v o o
=T TS
wo~wn ¢ o & § 83 §
=5 <o co # # O O® # ¥ &
100 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
[ 1 1 1 1 1 1 1 1 1 1 1 1
90 | SRR RN : ERRNERE TR R N
f Ao : A T
1 1 1 1 1 1 1 1 1 1 1 1
80” 1 [} [ 1 1 1 1 1 I I
1 1 1 1 1 1 1 1 1 1 1 1
N 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
70T 1 1t [ 1 1 I 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
g 607 B R : A
E L 1 1 1 1 1 1 1 1 1 1 1 1
‘LL_' 1 1 1 1 1 1 1 1 1 1 1 1
5 507 A EE I R R R I S
© | 1 1 1 1 1 1 1 1 1 1
Si 1 1 1 1 1 1 1 1 1 1
401 CUINLT : R
L 1 1 1 1 1 1 1 1 1 1
301 RET R R B : R RN AR
1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
20+ Y \ ST
1 1 1 1 1 1 1 1 1 1 1
™ 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
0HHH AP N - T PPN B 1 AN NV DR E— T N — : N — :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 68.6 22.2 9.2
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =33.6033 mm D30=3.6264 mm
1.5in 37.50 100
; Deo =27.9877 mm D15=0.2793 mm
1.0in 25.00 45
0.751n 19.00 a1 D50 =26.0136 mm D10=0.0945 mm
o8 in 1250 % Cu =296.166 Cc =4.972
0.375in 9.50 36
#a 475 31 Classification
#10 2.00 27 M N/A
#20 0.85 23
#40 0.42 18
AASHTO Stone Fragments, Gravel and Sand
#60 0.25 14 A—1—a (1))
#100 0.15 12 (
#200 -8 o2 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 8/3/2016 3:52:35 PM



Client: Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S1-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UP-1 - Top middle Test Date: 07/14/16 Checked By: emm
Depth : 42-44 Test Id: 382153
Test Comment: -
Visual Description: Moist, reddish brown clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
a8
o
207
107 -
L am. 7 wmooL
0 t }: % t % t t t t t t t t
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ UP-1 - Top middle] S1-1 42-44 39 44 24 20 0.8
Sample Prepared using the WET method
Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:28 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S1-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UP-1 - Bottom Test Date: 07/13/16 Checked By: emm
Depth : 42-44 Test Id: 382151
Test Comment: -
Visual Description: Wet, reddish brown clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
8
o
207
107
0 \ - : . ‘ ‘ : ‘ : ‘ : ‘ :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ UP-1 - Bottom S1-1 42-44 47 40 21 19 1.4
Sample Prepared using the WET method
Dry Strength: HIGH
Dilatancy: NONE
Toughness: MEDIUM

printed 7/19/2016 6:06:28 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S1-11 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-1 - Top middle Test Date: 07/14/16 Checked By: emm
Depth : 61-63 Test Id: 382159
Test Comment: -
Visual Description: Moist, reddish brown clay
Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

50

Plasticity Index
w IN
S S

N
o

4

101
ML or. OL
o S S S S—
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
UP-1 - Top middle| S1-11 61-63 46 47 25 22 1

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:31 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

Project No:

GTX-304831

Geolesting

Sample Type: tube
Test Date:

Boring ID: S1-11

Tested By: GA

07/13/16 Checked By:

emm

EXPRESS Sample ID: UP-1 - Bottom
Depth : 61-63 Test Id: 382157
Test Comment: -
Visual Description: Moist, reddish brown clay
Sample Comment: -
Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart

60

50

40

Plasticity Index
w
o

N
o

107

o

‘ UP-1 - Bottom

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
S1-11 61-63 57 46 24 22 1.5

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: NONE
Toughness: MEDIUM

printed 7/19/2016 6:06:31 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S1-11 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-3 - Top middle Test Date: 07/14/16 Checked By: emm
Depth : 69-71 Test Id: 382105
Test Comment: -
Visual Description: Moist, red clay
Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

50

Plasticity Index
w IN
S S

N
o

4

101
ML or. OL
o S S S S—
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
UP-3 - Top middle| S1-11 | 69-71 46 55 26 29 0.7

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:32 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

Project No:

GTX-304831

Geolesting

Sample Type: tube
Test Date:

Boring ID: S1-11

Tested By: GA

07/13/16 Checked By:

emm

EXPRESS Sample ID: UP-3 - Bottom
Depth : 69-71 Test Id: 382101
Test Comment: -
Visual Description: Moist, reddish brown clay
Sample Comment: -
Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart

60

50

40

Plasticity Index
w
o

N
o

107

o

‘ UP-3 - Bottom

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
S1-11 69-71 37 40 21 19 0.8

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: NONE
Toughness: MEDIUM

printed 7/19/2016 6:06:33 PM




Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, reddish brown clay

Remarks: System X
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, reddish brown clay

Remarks: System X

Page 2 of 3

Thu, 21-JUL-2016 15:43:48



"
Geolesting

EXPRESS

CRC TEST DATA

Project: Reconstruction of Exit Location: Hartford, CT Project No.: GTX-304831
Boring No.: S1-1 Tested By: md Checked By: njh
Sample No.: UP-1 Test Date: 06/07/16 Depth: 42-44 ft
Test No.: CRC-6 Sample Type: intact Elevation: ---

Soil Description: Moist, reddish brown clay
Remarks: System X

Estimated Specific Gravity: 2.82 Liquid Limit: 40 Specimen Diameter: 2.50 in
Initial Void Ratio: 1.34 Plastic Limit: 21 Initial Height: 1.00 in
Final Void Ratio: 0.897 Plasticity Index: 19 Final Height: 0.81 in
Before Consolidation After Consolidation

Trimmings Specimen+Ring Specimen+Ring Trimmings
Container 1D B-205 RING a400
Wt. Container + Wet Soil, gm 362.36 251.18 236.65 136.74
Wt. Container + Dry Soil, gm 249.29 205.84 205.84 105.76
Wt. Container, gm 8.4700 109.10 109.10 8.4900
Wt. Dry Soil, gm 240.82 96.739 96.739 97.270
Water Content, % 46.95 46.87 31.85 31.85
Void Ratio -—- 1.34 0.897 -
Degree of Saturation, % -—- 98.37 100.00 -—-
Dry Unit Weight, pcf - 75.078 92.688 -—-

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3



Ssummary Report

Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting
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GTX-304831

Checked By: njh

Depth: 61-63 ft

Project No.:
Elevation:

10000

1000
Effective Stress, psf
intact

Location: Hartford, CT

Tested By: md
Test Date: 07/13/16

Sample Type:
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ST-11

100
Description: Moist, reddish brown clay

Project: Reconstruction of Exit
Remarks: System F

Sample No.:

Boring No.:
Test No.:

Mon, 18-JUL-2016 17:31:07



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, reddish brown clay

Remarks: System F
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GeOTeStlng CRC TEST DATA

EXPRESS

Project: Reconstruction of Exit Location: Hartford, CT Project No.: GTX-304831
Boring No.: S1-11 Tested By: md Checked By: njh
Sample No.: UP-1 Test Date: 07/13/16 Depth: 61-63 ft
Test No.: CRC-12B Sample Type: intact Elevation: ---

Soil Description: Moist, reddish brown clay
Remarks: System F

Estimated Specific Gravity: 2.78 Liquid Limit: 46 Specimen Diameter: 2.50 in
Initial Void Ratio: 1.22 Plastic Limit: 24 Initial Height: 1.00 in
Final Void Ratio: 0.731 Plasticity Index: 22 Final Height: 0.78 in
Before Consolidation After Consolidation

Trimmings Specimen+Ring Specimen+Ring Trimmings
Container 1D C-1289 RING B-591
Wt. Container + Wet Soil, gm 176.32 254 .92 237.24 127.03
Wt. Container + Dry Soil, gm 115.26 210.74 210.74 102.25
Wt. Container, gm 8.3700 109.85 109.85 7.9000
Wt. Dry Soil, gm 106.89 100.89 100.89 94 .350
Water Content, % 57.12 43.79 26.26 26.26
Void Ratio -—= 1.22 0.731 —-—
Degree of Saturation, % -—- 99.96 100.00 -—-
Dry Unit Weight, pcf - 78.300 100.39 -—-

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, reddish brown clay

Remarks: System F
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, reddish brown clay

Remarks: System F
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Geolesting
EXPRESS
Project: Reconstruction of Exit
Boring No.: S1-11
Sample No.: UP-3
Test No.: CRC-3

Soil Description: Moist, reddish brown

Remarks: System F

Estimated Specific Gravity: 2.86
Initial Void Ratio: 1.02
Final Void Ratio: 0.834

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/06/16
Sample Type: intact

clay
Liquid Limit: 40

Plastic Limit: 21
Plasticity Index: 19

Before Consolidation

Trimmings Specimen+Ring
A-583 RING
171.15 263.65
127.59 223.28
8.3600 109.19
119.23 114.09
36.53 35.38

-—- 1.02

-— 99.58

- 88.545

Project No.: GTX-304831
Checked By: njh

Depth: 69-71 ft
Elevation: ---

Specimen Diameter: 2.50
Initial Height: 1.00 in
Final Height: 0.91 in

After Consolidati
Specimen+Ring

256.58
223.28
109.19
114.09

29.18

0.834
100.00
97.302

in

on
Trimmings

B572

156.03
122.78
8.8500
113.93

29.18

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3



Geolesting

EXPRESS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge

Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: daa

Sample ID: --- Test Date: 06/27/16 Checked By: jsc

Depth : -—- Test Id: 381989

Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C
Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
'JL,I 'JQI

S1-12 C1 112.5-113 ft 165 10981 3 No 1,*

S1466-1 c2 49.5-50 ft 160 8511 3 Yes -—

S2-1 c2 98.5-99 ft 164 7103 3 Yes -—

S480-1 c2 54.5-55 ft 164 8063 3 No 1,*

S6043-1 c2 184-184.5 ft 164 10588 3 No 1,*

Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRXNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 7/5/2016 10:03:51 AM
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Geolesting

EXPRESS

Visual Description: See photographs

Client: Freeman Companies, LLC Test Date: 6/24/2016
Project Name: Reconstruction of Exit Charter Oak Bridge Tested By: rlc

Project Location: Hartford, CT Checked By: jsc

GTX #: 304831

Boring ID: S1-12

Sample ID: C1

Depth: 112.5-113 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.47 4.47 4.47 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 1.98 1.99 1.99 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 598.58
Bulk Density, Ib/ft® 165 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00240 0.00240 0.00240 0.00240 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00010 0.00050 0.00250 0.00270 0.00280
Diameter 2, in (rotated 90°) 0.00150 0.00110 0.00080 0.00050 0.00020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00050 0.00030 0.00020 0.00010
Difference between max and min readings, in:
0° = 0.00290 90° = 0.00150
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00060 -0.00040 -0.00030 -0.00010 0.00000 0.00000 0.00000 0.00000 -0.00020 -0.00020 -0.00020 -0.00020 -0.00020 -0.00020 0.00020
Diameter 2, in (rotated 90%) -0.00230 -0.00240 -0.00200 -0.00130 -0.00040 -0.00070 -0.00060 0.00000 -0.00030 0.00020 0.00030 0.00060 0.00080 0.00130 0.00270
Difference between max and min readings, in:
0° = 0.0008 90° = 0.0051
Maximum difference must be < 0.0020 in. Difference = + 0.00255
Flatness Tolerance Met? NO
. y =-0.00005x + 0.00120 ) y =-0.00051x + 0.00035
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00600 0.00200 End 1:
c £ Slope of Best Fit Line 0.00005
g, 0.00300 S g) 0.00100 Angle of Best Fit Line: 0.00286
B 1 K] T \a>\. End 2:
¢ 0.00000 © 0.00000 -
13 @ Slope of Best Fit Line 0.00051
[ e Angle of Best Fit Line: .02922
2 -0.00300 2 .0.00100 ngle of Best Fit Line 0.029:
9 9 Maximum Angular Difference: 0.02636
T -0.00600 £ -0.00200
e -1.00 -0.75 -050 -0.25 0.00 025 050 0.75 1.00 -1.00 -0.75 -050 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f ' Spherically Seated
y =0.00016x - 0.00016 . y =0.00237x - 0.00027
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00600 End 1:
£ £ Slope of Best Fit Line 0.00016
£ 0.00100 2 0.00300 Angle of Best Fit Line: 0.00917
B B == End 2:
& 0.00000 = £ 0.00000 : .
14 = 14 L Slope of Best Fit Line 0.00237
=S S — Angle of Best it Line: 0.13579
8 -0.00100 8 -0.00300
= = Maximum Angular Difference: 0.12662
a -0.00200 3 -0.00600
-1.00 -0.75 -050 -0.25 0.00 0.25 050 075 1.00 -1.00 -0.75 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.)  Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00290 1.985 0.00146 0.084 YES
Diameter 2, in (rotated 90°) 0.00150 1.985 0.00076 0.043 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00080 1.985 0.00040 0.023 YES
Diameter 2, in (rotated 90°) 0.00510 1.985 0.00257 0.147 YES




Client:

- = Project Name:
Geolesting [
g GTX #:

EXPRESS

Freeman Companies, LLC
Reconstruction of Exit Charter Oak Bridge
Hartford, CT

Test Date: 6/24/2016

Tested By: rlc
Checked By: jsc

Visual Description:

See photographs

304831
Boring ID: S1-12 Tolerance measurements were performed using
sample ID: c1 a machinist straightedge and feeler gauges to
ASTM specifications.
Depth: 112.5-113  ft

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: Freeman Companies, LLC
/,-_\ Project Name: Reconstruction of Exit Charter Oak Bridge

GOOTEStII‘Ig Project Location: Hartford, CT
EXPRESS GTX #: 304831

Test Date: 6/25/2016

Tested By: daa

Checked By: jsc

Boring ID: S1-12

Sample ID: C1

Depth, ft: 112.5-113
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APPENDIX D

DRAFT SPECIAL PROVISIONS




Date 09/02/16

ITEM #0203xxxA - EQUIPMENT WORKING PAD

Description:
Form 817, Section 203, Structure Excavation shall apply with the following amendments:

Article 2.03.03 — Construction Methods: Insert the following provisions at the end of Item
2, Preparation of Foundations:

The alluvium and portions of the fill have low strength and are highly susceptible to
disturbance from construction equipment and vibrations. The contractor shall anticipate that
a temporary working pad will be necessary to support installation equipment. Working pads
could potentially include multiple layers of geogrids, stabilization fabric, crushed stone,
well-graded sand and gravel aggregate, or other materials, and the working pad may need to
be on the order of three feet thick. The contractor shall be responsible for design of an
appropriate working pad capable of supporting his proposed installation equipment.

ITEM #0203xxxA



ITEM #0702081A- BITUMINOUS COATING FOR STEELPILES

Description: Work under this item shall consist of furnishing and applying bituminous coating to steel piles. This
work shall be performed as hereinafter specified, to the dimensions indicated on the plans, or as directed by the
Engineer. This work shall also include field applied touch ups to coating damaged during shipping and handling.

Materials: Provide hituminous coating for all piles. Bituminous coating shall consist of canal liner bituminous in
accordance with ASTM D 2521. It shall have a softening point of 190°F to 200°F a penetration of 56 to 61 at
77°F and a ductility in excess of 1.38 in. at 77°F. Primer shall be in accordance with AASHTO M 116.

Construction Methods:

A.

B.

m o

All surfaces to be coated with bituminous shall be dry and thoroughly cleaned of dust and

loose materials.

Primer or bituminous shall not be applied in wet weather, nor when the ambient temperature

is below 65°F.

Application of the prime coat shall be with a brush or other approved means and in a manner
which thoroughly coats the surface of the piling with a continuous film of primer. The primer shall
have set thoroughly before the bituminous coating is applied. The bituminous shall be heated to
300°F and applied at a temperature between 200° and 300°F by means of one or more mop
coats or other approved means.

The average coating thickness shall be 1/16".

Whitewashing of the coating may be required during hot weather as directed to prevent
running or sagging of the asphalt coating prior to driving of the pile.

Bituminous coated piles shall be protected from sunlight or heat immediately after the coating
isapplied.

The bituminous coating shall not be exposed to damage or contamination during storage,
hauling, or handling. Once the bituminous coating has been applied, dragging the piles on the
ground or the use of cable wraps around the piles during handling will not be permitted. Pad
eyes, or other suitable devices, shall be attached to the piles to be used for lifting and handling.
Where Field splices are required the bituminous coating shall be removed in the splice area.
After completing the field splice, the splice area shall be brush coated or mop coated with a
minimum of one coat of bituminous material as directed.

Method of Measurement: Bituminous coating will be measured per linear foot of pile coated.

Basis of Payment: Payment shall be made at the contract unit price per linear foot of pile coated. This price
shall be full compensation for furnishing all materials, for preparing and placing these materials, and for all
labor, equipment tools, and incidentals necessary to complete

ITEM #0702081A



11/4/14

ITEM #0702109A- PRE-AUGERING OF PILES
ITEM #0702111A- DRIVING STEEL PILES

Work under this item shall conform to the requirements of Section 7.02 of Form 817 as replaced by the special
provision for Section 7.02 in this contract, amended as follows:

7.02.01- Description: Add the following:
Work under this Item includes pre-augering for piles as indicated on the Plans or as ordered by the Engineer.

7.02.03.2(a) - Construction Methods - Pile Driving Equipment - Hammers: Replace the second paragraph with
the following:

The size of hammer shall be adapted to the type and size of piles and the driving conditions. Unless otherwise
specified, the minimum rated striking energy per blow for hammers used shall be 26,000-foot pounds (35,000 joules)
for driving steel piles. The hammer model used for the driving of test piles shall be used for the driving of service or
production piles, unless a change is authorized by the Engineer in writing. Hammers delivering an energy which the
Engineer considers detrimental to the piles shall not be used.

7.02.03.2(7) - Construction Methods - Pile Driving Equipment - Pre-Augering: Add the following:
The following apply when pre-auguring is done for piles with bituminous and epoxy coating:

The pre-augered hole is to continue to the top of the clay layer or to the depths shown on the plans or as directed by
the Engineer. The pre-augered hole diameter shall be at least the diagonal dimension of the pile, or as directed by the
Engineer. All obstructions which could interfere with the driving of piles within the depth of pre-augering are to be
removed as part of the pre-auguring work.

The Contractor shall provide temporary casing to maintain the pre-augured dimension of the hole. Upon completion of
pile driving, the annulus between the pile and outer hole diameter shall be filled with clean sand and any temporary
casing will be removed.

7.02.05.11 - Basis of Payment - Pre-Augering of Piles: Add the following:

This work shall also include obstruction removal, casing, and sand backfill

ITEM #0702109A
0042-0304 30 ITEM #070211 IA



6/27/2014

ITEM #0207150A - LIGHTWEIGHT FILL

Description: Work shall consist of furnishing and placing lightweight fill in the formation of embankments or as
backfill in front of and behind structures. This work shall be performed as hereinafter specified, to the dimensions
indicated on the plans, or as directed by the Engineer. This item shall also consist of furnishing and placing
crushed stone or gravel in burlap bags at the inlet ends of weep holes in structures to the dimensions indicated
on the plans or as ordered by the Engineer.

Materials: Lightweight fill shall be a rotary kiln expanded shale aggregate meeting the requirements of ASTM
C 330. No by-product slags, cinders or by-products of coal combustion shall be permitted. The aggregate
shall consist of tough, durable, non-corrosive particles with the following gradation:

Square Mesh Sieve Percent Passing by Weight
1inch 100
Yainch 90 - 100
3/8 inch 10-50
No. 4 0-15

The dry loose unit weight shall be less than 50 pounds per cubic feet (pcf). The lightweight aggregate
supplier shall submit verification of an in-place compacted total unit weight (by methods defined in AASHTO
T99) of less than 65 pcf. For purposes of this specification, the total unit weight is defined as the maximum
dry density multiplied by one plus the moisture content (as a decimal). For example, if the maximum dry
density is 45 pcf and the moisture content is 9%, the total unit weight is 49 pcf.

The maximum soundness loss when tested with 5 cycles of magnesium sulfate shall be 10 percent (ASTM
C 88). The maximum Los Angeles Abrasion loss when tested in accordance with ASTM C 131 (B grading)
shall be 40 percent.

The lightweight aggregate producer shall submit verification that the angle of internal friction is equal to or greater
than 40 degrees when measured in a triaxial compression test on a laboratory sample with a minimum diameter
of 250mm.

The materials for bagged stone shall conform to the following requirements: the crushed stone or gravel shall
conform to the grading requirements of Article M.01.01 for No. 3 or No. 4 coarse aggregate or a mixture of both;
the bag shall be of burlap and shall be large enough to contain one cubic foot of loosely packed granular material.

ITEM #0702150A
0042-0304 191



6/27/2014

Construction Methods: When applicable and except where noted below, lightweight fill placement shall
conform to the requirements of Sections 2.02.03 and 2.16.03 of the Standard Specifications, Form 817.

The lightweight fill shall be placed in layers of a thickness of 1.5 ft to a maximum of 2.0 ft. Each layer shall be
compacted by the use of self-propelled vibratory compaction equipment with static mass (weight) less than
6,600 Ibs. The minimum number of passes shall be two (2) and the maximum four (4). The actual lift
thickness and exact number of passes shall be determined by the Engineer depending on the type of
compaction equipment. The contractor shall take all necessary precautions during construction activities in
operations on or adjacent to the lightweight fill to ensure that the material is not over compacted. Construction
equipment, other than for compaction, shall not be operated on the exposed lightweight fill.

Where weep holes are installed within the limits of the lightweight fill, bagged stone shall be placed around the
inlet end of each weep hole, to prevent movement of the lightweight fill material into the weep hole.
Approximately one cubic foot of crushed stone or gravel shall be enclosed in each of the burlap bags. All bags
shall then be securely tied at the neck with cord or wire so that the enclosed material is contained loosely. The
filled bags shall be stacked at the weep holes to the dimensions shown on the plans or as directed by the
Engineer. The bags shall be unbroken at the time lightweight fill material is placed around them and bags which
are broken or burst prior to or during the placing of the lightweight fill material shall be replaced at the expense
of the contractor.

Method of Measurement: Lightweight fill shall be measured in place after compaction, including allowances
for settlement. There shall be no direct payment for bagged stone, but the cost thereof shall be considered as
included in the cost of the work for "Lightweight Fill".

Basis of Payment: This work will be paid for at the contract unit price per cubic yard for "Lightweight Fill",
complete in place, which price shall include all materials, transportation, tools, equipment and labor incidental
thereto.

Pay Item Pay Unit
Lightweight Fill c.y.

ITEM #0702150A
0042-0304 192
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1.0 INTRODUCTION

1.1 Summary

This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations for the proposed
improvements to Bridge 00480. The bridge carries Interstate 91 over Airport Road in Hartford, Connecticut.

The proposed improvements include widening the bridge on the northbound (east) side by 14 feet. We recommend that the
bridge be supported on drilled micropiles socketed into bedrock to avoid critical utilities located within the proposed widening.
Our detailed foundation design recommendations follow.

12 Scope of Work

Freeman Companies, LLC performed the following tasks:

. Engaged a subsurface exploration contractor to conduct test borings at the site.

. Provided technical monitoring of the explorations.

. Arranged for a testing laboratory to conduct laboratory soil tests.

. Evaluated the subsurface conditions and prepared this report containing geotechnical design recommendations and

construction considerations.
13 Authorization
The work was completed in accordance with our agreement dated October 21, 2015.
1.4 Project Vertical Datum
Elevations in this report are in feet and reference NAVD-88. Contract documents for the existing bridge reference NGVD-29.
To convert elevations in NGVD-29 to NAVD-88, subtract 0.86 feet.
2.0 SITE AND PROJECT DESCRIPTION
2.1 Site Description
Bridge 00480 carries 1-91 over Airport Road. 1-91 Northbound has three travel lanes with breakdown lanes on each
side. 1-91 Southbound has three travel lanes, a right side off-ramp, and breakdown lanes on each side. Airport Road
has two travel lanes in each direction. Bridge grade is about El. 31; Airport Road grade is about EI. 14.
Several utilities are located close to the bridge. Two 68-inch by 106-inch elliptical RCP pipes extend southwest toward
the bridge from a drainage ditch (wetland) located northeast of the bridge, and are carried beneath the bridge above a

water line in a junction box. A 36-inch diameter water main runs beneath the bridge parallel to Airport Road. Telephone
and electrical utilities are also present.
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2.2 Existing Bridge

Existing bridge parameters are as follows:

Type: Single span composite steel bridge

Length/Width: 109 feet long, 139 feet wide

Support: Two abutments with U-type wingwalls

Bottom of Structure: North Abutment  EI. 4.8 (west side) to 7.7 (east side)
South Abutment El. 2.7 (west side) to 6.3 (east side)

Foundations: 12BP53 Steel H-Piles, approximately 50% battered 1H:3V

2.3 Proposed Modifications

Bridge 00480 will be widened by 14 feet on the Northbound (east) side. The proposed widening will provide a fourth
travel lane. Abutments will be extended on the Northbound side to support the widened bridge. The proposed widening
must avoid the various utilities that run beneath the bridge.

The proposed widening will require approach embankment fills on the Northbound side. Proposed slopes range from
2 horizontal to 1 vertical (2H:1V) in areas where there is sufficient space to place embankment fill, to 1.5H:1V due to
wetlands at the toe of slope or limited Right-of-Way. Embankment slopes are discussed in a separate report.

3.0 EXPLORATIONS

31 Recent Explorations

Recent explorations included two test borings (S-480-1, S-480-2) and one Cone Penetrometer Test (CPT480-1)
conducted May 9 to 10, 2016, and on June 13, 2016, respectively. The test borings were drilled by New England
Boring Contractors, Inc., of Glastonbury, Connecticut, and the Cone Penetrometer Test (CPT) was conducted by
ConeTec, of West Berlin, New Jersey. Test borings were drilled adjacent to the north and south abutments on the
east side; the CPT was drilled in the median of Airport Road on the east side of the bridge. Exploration locations
were surveyed by CME Associates, and are shown on Figure 2, Subsurface Exploration Location Plan.

Test borings S-480-1 and S-480-2-OW were drilled to depths of 59 to 59.5 feet below ground surface. Standard
Penetration Tests were conducted at maximum 5 foot intervals and two five-foot-long NX-size rock core samples
were recovered from each boring. Boring S-480-1 was backfilled with drill cuttings. Boring S-480-2 OW was
backfilled with well materials and a roadway box was placed at ground surface to protect the installation.

CPT-480-1 was drilled to a depth of 42.5 feet below ground surface. The CPT was advanced using standard CPT
push techniques, and the subsurface data was recorded continuously by a piezocone mounted on the tip.

A Freeman Companies geologist monitored the drilling, described the soil samples, and prepared the test boring logs
included in Appendix A, Recent Exploration Logs. The CPT log prepared by ConeTec is also included in Appendix A.
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3.2 Previous Subsurface Explorations

Several previous test borings, B-22 through B-25 were drilled for Bridge 00480, and are applicable to the proposed
widening. Boring logs are shown in profile on the contact drawings in Appendix B, Previous Explorations.

3.3 Laboratory Testing
A laboratory testing program was conducted, consisting of:
e Two pH tests, two electrical resistivity tests, and two soluble sulfate tests
e  One grain size analysis
e  One unconfined compression test on a rock core sample.
Laboratory tests were conducted by Geotesting Express, of Acton, Massachusetts. Results of laboratory testing are provided
in Appendix C, Results of Laboratory Testing.
4.0 SUBSURFACE CONDITIONS
4.1 Subsurface Conditions
Subsurface conditions encountered generally consist of sand and silt, Varved Clay, and Glacial Till overlying bedrock as

described below. A subsurface profile along the proposed structure is shown on Figure 3, Subsurface Profile. Subsurface data
are summarized on Table | included at the end of the report.

THICKNESS (FT) - STRATUM GENERALIZED DESCRIPTION

Loose to very dense, brown to gray c-f SAND, some silt, little c-f gravel, trace brick and
wood. Standard Penetration Test N-Values typically ranged from 9 to 63 blows per foot

71014 Fill

(bpf).

Very loose to medium dense gray clayey SILT, to gray f SAND, some silt, trace f gravel.
610 12 Alluvium SPT N-Values ranged from about 1 to 20 bpf.

Soft to medium stiff brown CLAY, trace fine sand. SPT N-Values ranged from 3 to 4
4t07 Lacustrine bpf.

Very dense, red to brown, SILT and f GRAVEL, some f sand, some silt, with rock
At017 Glacial Till fragments. Red-brown, c-f SAND, some clayey silt, some c-f gravel. SPT N-Values
ranged from 56 to more than 100 bpf.
Red-brown, fresh to slightly weathered, strong ARKOSE, with low angle bedding joints
Bedrock and occasional fractured zones. Results of an unconfined compression test indicated
an unconfined compression strength of 8,063 pounds per square inch.
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Groundwater — Water was encountered in the borings at depths ranging from 0 to 13 feet, corresponding to El 2 to El. 10.
However, groundwater levels were measured during drilling activities and may not represent static levels. Observation well
S-480-2 OW was dry at 13.7 feet (El. 1.1) five months after the well was installed. This measurement was made following a
period of relatively dry weather. Water levels will vary with season, water levels in the nearby Connecticut River, precipitation,
temperature, and other factors.

Corrosion - Corrosion testing was conducted on samples recovered from test borings S-480-1 (Abutment 1) and S-480-2 OW
(Abutment 2). Results are summarized below:

Test parameter S-480-1, 14-16° S-430-2 OW, 9*-11
Ph 4.5 6.3

Electrical Resistivity (ohm-cm) 3,099 1,892

Sulfates (ppm) 543 355

Soil with a pH value lower than 5.5, or soil with electrical resistivity less than 2,000 ohm-cm, or sulfates greater than 1,000 ppm is considered
to be a “potential pile deterioration or corrosion situation” per AASHTO 10.7.5.

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS

5.1 Recommended Soil Properties
STRATUM TOTAL UNIT DRAINED STRENGTH UNDRAINED STRENGTH PARAMETERS
WEIGHT (PCF) PARAMETERS
Friction Cohesion Friction Cohesion (psf)
Angle (deg) (psf) Angle (deg)
New Fill - Pervious 125 34 0
Structure Backfill or
Pavement Section
Existing Fill 115 30 0
Alluvium 115 30 0
Varved Clay 115 - - 0 Triaxial: Su = 0.21 x OCR"0.7 x Eff Stress @
DSS: Su =0.16 x OCR0.7 x Eff Stress(V
1,000 (minimum)
Glacial Till 130 35 0

(1) Undrained strength relationships were determined by laboratory testing in a previous report prepared by Haley & Aldrich titled
“Geotechnical Laboratory Data Report, Charter Oak Bridge and Approaches, Hartford-East Hartford, Connecticut, State Project No.
63-384", dated May 1987.

Bedrock is assumed to have a total unit weight of 160 pounds per cubic foot and an unconfined compression strength
of 8,000 pounds per square inch based on the results of laboratory testing.
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5.2 Foundation Design Recommendations
The existing bridge is supported on Steel H-Piles. Considering the various utilities in the vicinity of the proposed widening, we

recommend that the bridge widening be supported on micropiles drilled into bedrock. Design recommendations are provided
below:

. Footings or Pile Cap Foundation Depth: Minimum of 4 feet below the lowest adjacent ground surface.

. Backfill Material: Pervious Structure Backfill (CTDOT Form 817 M.02.05) behind the abutments and abutment
wingwalls. Place above a line defined by a 1V:1.5H slope extending up from the heel of the footing to grade.

. Weep Holes: 4 inch dia. weep holes at max 10 foot spacing, installed according to CTDOT specifications.

. Lateral Earth Pressures: Refer to Figure 4 — Active Earth Pressures

. Seismic Design: Soils are not susceptible to liquefaction. Soil conditions at the site are defined as AASHTO Site
Class D, Stiff Sails.

. Micropile Design: Design micropiles with a 10-inch diameter bonded zone socketed into bedrock. Design Micropiles as
Type A.

. Corrosion Protection: Soils are considered corrosive per AASHTO 10.7.5. Provide double corrosion protection (bar
surrounded by grout covered by plastic sheath surrounded by grout).

. Strength Limit Axial Compression: 576 kips assuming a grout-to-rock bond strength of 11 ksf, and a 20-foot-long bonded

length in rock. The low estimated bond strength reflects the low RQD values in the rock cores. Other capacities can be
obtained by shortening or lengthening the bonded length

. Service Limit (Allowable) Axial Compression: 290 kips, assuming a grout-to-rock bond strength of 11 ksf, a 20-foot-long
bonded length in rock, and a resistance factor of 0.5 (AASHTO Table 10.5.5.2.5-1)

. Minimum Spacing: Minimum 30 inches or 3 times the pile diameter, whichever is greater (AASHTO 10.9.1.2)

. Settlement: Maximum total settlement of micropile is estimated at less than % inch. This settlement will occur during

construction. Settlement due to filling behind the widened abutment is also expected to result in less than ¥4 inch. This
settlement is not sufficient to trigger downdrag loads on piles.

. Load Tests: We recommend that a minimum of two load tests be required for this project, one at each abutment.

. Lateral Resistance: Install micropiles in batter where needed to resist lateral loads. Additional lateral loading in bending will
be provided once pile loading has been established. For a micropile with a 9.625-inch O.D. outer casing and a No. 28 central
rebar, the following lateral loads and deflections were calculated using the computer program L-Pile. Results are presented in

Appendix D.
Head Condition Lateral Load (kips) Deflection At Top (Inch)
Fixed Head 24 1
Fixed Head 15 12
Free Head 7 1
. Drilling: Use casing through soil.
. Subgrade Preparation Below Pile Cap: Recommend minimum 12-inch thick layer of crushed stone overlying separation
fabric over the subgrade.
. Approach Slab: Recommended to reduce abrupt transition from earth to pile support.
. Estimated Pile Length: Estimated lengths are provided in the table below:
Substructure Bottom of Structure El. Estimated Pile Length* (Ft.)
North Abutment 7.7 60
East Wingwall 7.71020.6 60to 73
South Abutment 6.3 61
East Wingwall 6.3t022.3 61to 77

* Includes 20-foot-long bonded length in rock.
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6.0 CONSTRUCTION CONSIDERATIONS
6.1 Excavation

Conventional excavation equipment appears practical for excavation. Excavation geometries should conform to OSHA
excavation regulations contained in 29 CFR 1926, latest edition.

6.2 Micropile Installation

We recommend that micropiles be drilled with a temporary casing. Micropile drilling equipment must be capable of
drilling through the overburden which includes glacial till, and be capable of penetrating through fractured and intact
bedrock. Drilling techniques should limit loss of ground. During casing removal, the casing should remain full of grout
to limit the potential for drill hole collapse. Contractors should expect that tremie placement of grout will be required.

6.3 Pile Cap Bearing Surface Preparation

Excavated subgrades for the pile cap should be covered with separation fabric and crushed stone placed over the
fabric, and then proofrolled with a vibratory plate compactor. If the subgrade beneath the crushed stone is found to
be excessively soft or yielding, it may be necessary to overexcavate the soft material and place additional crushed
stone over fabric. If vibratory proof compaction of the subgrade proves detrimental due to the presence of
groundwater, static rolling may be allowed at the discretion of the Engineer.

Soil bearing surfaces should be protected against freezing both before and after concrete placement. If construction
takes place during winter months, foundations should be backfilled as soon as possible following construction.
Alternatively, insulating blankets or other methods may be used to protect against freezing.

6.4 Temporary Lateral Support

We estimate that excavations will be required to reach the pile cap subgrade. Temporary lateral support of
excavations will be required to maintain and protect traffic flow, and to protect nearby utilities. Steel sheetpiling or
soldier piles and lagging with multiple levels of bracing appears feasible. Surface water should be diverted away
from excavations.

6.5 Excavation Dewatering

Excavation dewatering will be required to permit construction in in-the-dry. Pumping from sumps located in the
bottom of excavations appears feasible. Surface water should be diverted away from excavations. Pumping,
handling, and treatment of excavation dewatering fluids should be in accordance with all applicable regulatory
agency requirements.

6.6 Reuse of Existing Soils

The existing soils to be excavated will consist primarily of fill and silty sands with gravel. These soils are silty and are
not expected to be suitable for reuse as Pervious Structure Backfill or Granular Fill. Excavated soils may be suitable
for reuse as embankment fill. However, the silty soils are difficult to properly compact when wet, and may need to be
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dried to achieve compaction. Drying the soils can be difficult and at times impractical, particularly during periods of
cold and wet weather.

7.0 FUTURE SERVICES AND LIMITATIONS

We recommend that a qualified geotechnical engineer be engaged during construction to observe:

. Preparation of foundation bearing surfaces
. Pile installation and load tests
. Verify that soil conditions exposed in excavations are in general conformance with design assumption, and

that the geotechnical aspects of construction are consistent with the project specifications.

This report was prepared for the exclusive use of CME Associates and the project design team. The
recommendations provided herein are based on the project information provided at the time of this report and may
require modification if there are any changes in the nature, design, or location of the structure.

The recommendations in this report are based in part on the data obtained from the subsurface explorations. The
nature and extent of variations between explorations may not become evident until construction. If variations from
the anticipated conditions are encountered, it may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no warranty, express or implied, is made.
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2014-1001

Rehabilitation of Bridge 00480, I-91 over Airport Road
Contract CORE ID: 15DOT0148AA, State Project No. 63-703
Hartford, Connecticut

Table 1
Subsurface Data
Thickness (ft.) Groundwater Bedrock
Boring No. Ground Surface Depth (ft.) Lacustrine Weathered
El. Pavement/Topsoil Fill Alluvium . Glacial Till Depth (ft.) Elevation Depth (ft.) Elevation
Deposit Bedrock
Recent Test Borings
5480-1 15.4 59.5C 0.5 7.5 20 5 16.5 0.5 NM 49.5 341
$480-2 OW 14.9 59C 14 15 4 14 2 Dry at 13.75' Below 1..1 47 -32.1
Recent Cone Penetration Test
CPT480-1 14.6 40.5 9 21 7 4 13 16
Previous Test Borings
B-20 10.2 27.5 . 13 7 3 4.5 - 0 10.2 - -
B-21 10.1 35 9.5 12 3.5 4 4 6.1 29 -18.9
B-22 11.1 55 45 20.5 4 16 45 6.6 45 -31.9
B-23 10.1 41 12 6 9 3.5 6.6 27 -15.9
B-24 10.6 43 12 12 13 0.5 10.1 37 -26.4
B-25 9.1 53 12 11 20 25 6.6 43 -33.9
B-260 17 7 10 7
B-264 17 - 17 - - - - NE NE - -
B-265 17 — 17 - — - — NE NE — —

Notes:

1. Ground surface elevations at recent test borings were surveyed by CME Associates, Inc. Ground surface elevation at previous borings were shown on the logs and corrected to NAVD-88 on this table.

2. Groundwater levels are approximate.
3. Top of bedrock depth is inclusive of weathered bedrock.
4

w__n

">" - Greater Than "--"- Not Encountered (C) - Bedrock Core Taken (R) - Terminated at Refusal

"NM" - Not Measured

14
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NOTES:

1. APPLIES TO WALLS THAT CAN DEFLECT AT THE TOP AND ASSUMES ACTIVE EARTH

PRESSURES.

H IS MEASURED IN FEET

3. THE WALL SHOULD BE DRAINED BY PERVIOUS STRUCTURE BACKFILL (FORM 817
M.02.05) WITH A UNIT WEIGHT OF 125 PCF AND WEEPHOLES THROUGH THE WALL.
THEREFORE, HYDROSTATIC PRESSURE IS NOT INCLUDED.

4. THESE PRESSURE DISTRIBUTIONS ASSUME HORIZONTAL BACKFILL BEHIND THE WALL.

5. SLIDING:
COEFFICIENT OF FRICTION BETWEEN FOOTING AND BASE= 0.50 (2012 AASHTO TABLE
3.11.5.3—1) RESISTANCE FACTOR= 0.8 (2012 AASHTO TABLE 10.5.5.2.2.1).

6. ICNORE PASSIVE RESISTANCE IN FRONT OF FOOTING.

A

FREEMAN LATERAL EARTH PRESSURES

COMPAN ACTIVE EARTH PRESSURES
e JORN STSRZET“S e REHABILITATION OF BRIDGE 00480
o URTFORD, CT 04106 1-91 OVER AIRPORT ROAD
TEL: (860)251-9550 STATE PROJECT NO. 63-703

FAX:(860)986-7161

ELEVATE YOUR EXPECTATIONS HARTFORD, CONNECTICUT

DRAFTED: MK
CHECKED: N.W.
APPROVED: N.W.
SCALED: N.T.S.
PROJECT NO.: 2014-1001
DATE: 11,/07 /2016
FIG.

FIGURE 4
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Driller: P. Labossier Connecticut DOT Boring Report Hole No.:  S-480-1
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 829822.82
Start Date:  5-9-16 Route No.:  1-91 NB over Airport Road Easting: 1023472.02
Finish Date: 5-10-16 Bridge No.: 00480 Surface Elevation: 15.4

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 140lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 . g
— —_ | ~ N O
E o g Blows on c | €| T o Material Description _5
o Q= = = ° S o= =
S| EZ| petomaes | 5|8|8| 88 e otes
Q| o P el || O0hBo m
0 Topsoil TOPSOIL (6") —15
- St 3 14 18 21 24 14 Fill Brown c-f SAND, some silt, little f gravel L
4 s2 16 27 24 31 24 14 Brown to gray c-f SAND, some silt, little c-f B
gravel B
5 83 44 39 24 13 24 12 Brown to gray c-f SAND, some silt, little c-f B
gravel —10
N Alluvium —
10— S4 1 1 2 2 24 | 12 Gray CLAY, some f sand 5
15— S5 wor wor 1 1 24 | 24 Gray SILT and f SAND :0
20— S6 1 1 2 3 24 22 Gray SILT and f SAND .5
25— s7 7 6 8 7 | 2412 Gray c-f SAND, little silt 10
i Lacustrine L
30— S8 wor 1 2 2 24 | 24 Brown CLAY, trace f sand 15
7 Glacial Till —
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 2
Earth: 49.5ft  Rock: 10ft ©
No. of No. of

Soil Samples:

12 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No.:  S-480-1
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 829822.82
Start Date:  5-9-16 Route No.:  1-91 NB over Airport Road Easting: 1023472.02
Finish Date: 5-10-16 Bridge No.: 00480 Surface Elevation: 15.4

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 140lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 . g
—_ —~ | ~ N QO
= o g Blows on c | €| s T o Material Description _5
o Q= = = ° S o= =
S| EZ| petomaes | 5|8|8| 88 e otes
Q| oF P L | 2| x| Omo w
Glacial Till =
35— 89 10 16 40 55 | 24 | 24 (con't) Brown SILT and f GRAVEL, some c-f sand 20
40— S10 38 54 42 41 24 | 14 Brown to red c-f SAND and f GRAVEL, some silt 25
45— S11 41 100/4" 10 | 8 Brown to red c-f SAND and SILT, some f gravel [~
—-30
50_l_s12 | 1001 T Bedrock s
— Red-brown, fresh to slightly weathered, strong |
4 c-1 60 | 58 | 17 ARKOSE, numerous fractured zones that appear
to be a combination of low angle bedding joints [~
7] and high angle joints. -
55— :-40
— Red-brown, fresh to slightly weathered, strong |
4 c-2 60 | 60 | 38 ARKOSE, numerous fractured zones that appear
to be a combination of low angle bedding joints [~
7] and high angle joints. -
60— :-45
_ END OF BORING 59.5ft
65— 50

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

NOTES:

Total Penetration in
Earth: 49.5ft  Rock: 10ft
No. of No. of

Soil Samples: 12 Core Runs: 2

Sheet
2 of 2
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-480-2 OW
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 829934.23
Start Date:  5-10-16 Route No.:  1-91 NB over Airport Road Easting: 1023486.2
Finish Date: 5-10-16 Bridge No.: 00480 Surface Elevation: 14.9

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @dry at 13.75 ft 10/17/2016
SAMPLES 3 . g
— . | o~ N 9
E | 02 Blows on £ £ ] I o B Materia(lj[')\lescription _§
z o~ = = =
S| E&| poromoes |5 8|8| FE s
Q| oF P L | 2| x| Omo W
0 _
Fill 4" Compressed black tar mixed with gravel, B
4 S1 | 39 100 46 29 | 24 | 12 come sand
Gray to red c-f SAND and c-f GRAVEL B
5— 82 5 5 4 4 24 5 Brown to red c-f SAND, little silt, trace f gravel —10
10- s3 1 13 10 7 24 6 Gray SILT, some c-f gravel, some c-f sand, trace |5
brick and wood B
Alluvium B
15— S4 | wor 1 1 2 |24 |24 Gray CLAYEY SILT, trace f sand —0
20— S5 9 9 7 8 24 | 10 Gray f SAND, some silt, trace f gravel —-9
25— S6 9 9 13 17 |24 | 1 Gray f SAND, some silt —-10
Lacustrine i
304 S7 | 12 2 2 4 |24 |18 Red CLAY, some f sand —-15
7 Glacial Till i

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 49.5ft  Rock: 10ft

at ground surface.

No. of No. of
Soil Samples: 10  Core Runs: 2

NOTES: Observation well installed. Screen from 10 to 20 feet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box

Sheet
1 of 2

SM-001-M REV. 1/02




Driller: P. Labossier

Connecticut DOT Boring Report

Hole No.: S-480-2 OW

Inspector:  J. Herpich

Town: Hartford

Stat./Offset:

Engineer: N. Whetten

Project No.: DOT Project No. 63-703

Northing: 829934.23

Start Date:  5-10-16

Route No.:  1-91 NB over Airport Road

Easting: 1023486.2

Finish Date: 5-10-16

Bridge No.: 00480

Surface Elevation: 14.9

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @dry at 13.75 ft 10/17/2016

SAMPLES —
3 < £
— —_ | ~ N O
£ | 02 Blows on €| €] S B Material Description IS
_C Q_\ N N — (U -: =
S| EZ| petomaes | 5|8|8| 88 e otes
a | o P Ll || O06Ga m
Glacial Till Red CLAY f d f |
35— S8 6 32 75 60 24 5 (con't) e - , Some C-T sand, some C-T gravel, —-20
some silt |
s9 100 71 100/2" 14 8 Red CLAY and c-f GRAVEL, some f sand, some B
40— silt, trace rock —-25
S10 | 100/4" 4 | 3 Brown c-f GRAVEL, some silt, some c-f sand B
45— —-30
N Weathered B
n Rock B
Bedrock B
50— . —-35
Red-brown, fresh to slightly weathered, strong, |
T ¢ 60 | 56 | 28 ARKOSE, mostly low angle joints parallel to
— bedding, with occasional fractured zones and ~
_ moderately dipping (45 degree) joints. -
55— . —-40
Red-brown, fresh to slightly weathered, strong, |
n _ ARKOSE, mostly low angle joints parallel to
2 7| 4
— c 60 5 8 bedding, with occasional fractured zones and ~
_ moderately dipping (45 degree), stained joints. -
60— END OF BORING 59ft 45
65— —-50

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Proportions Used:

Total Penetration in
Earth: 49.5ft  Rock: 10ft

at ground surface.

No. of No. of
Soil Samples: 10  Core Runs: 2

NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 2 of 2

SM-001-M REV. 1/02




L —— Job No: 16-53057 Sounding: CPT16-480-1

CONETEC Freeman Companies Date: 06:13:16 21:08 Cone: 419:T1500F15U500
T Site: 1-91 Interchange 29, Hartford, CT

qt (tsf) fs (tsf) Rf (%) u (ft) SBT

250 500 00 20 40 6.0 0.0 25 5.0 0 100 200 300 O 6 12
| TN IR IR | N I I T

o
o

OTT

-1 SandysSilt

1 Sensitive Fines
Gravelly Sand

1 Silty Sand/Sand

] Sand
Silt

Silt

4 Silt

| SiltyClay

Clayey Silt

71 SiityClay

1 Clay

Silty Clay

| SiltyClay

Silt
1 SiltySand/Sand
] Silty Sand/Sand
Sandy Silt
Sand

—_
o

N
o

(@)
o
]
e e ey ey e e ey ey

30 silt
| SandysSilt

Silt
71 SiltySand/Sand
4 SiltySand/Sand

an
1 Gravelly Sand
—] GravellySand

= |

f————
Refusal

. Refusal Refusal Refusal

Depth (feet)

||
W

Max Depth: 12.350 m / 40.52 ft File: 16-53057_CP480-1.DRF SBT: Robertson and Campanella, 1986
Depth Inc: 0.050 m / 0.164 ft Coords: UTM Zone 18 N: 4623396m E: 694269m

Hydrostatic Line O Ueq @ Assumed Ueq < PPD, Ueq achieved < PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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APPENDIX B

PREVIOUS TEST BORING LOGS



FORM NO, ENG. 13 B, u-az”‘&x\ e

, . : : olch Basie (Kwy Hem)] Cords y S Y _
: \ Toe of .5'/:?/06 ——ox{’ ’%_ ook £l & O a4 o ‘/,fy?f’ ﬁ?ﬁ' / Ay sremr/ T\ _dore 7 | o FUS. ROAD | arat TOWN s MO pROJ. NO.|  vEAR '"f“g‘. il ::::r S
. £ of & rerf \ : a 1 iy ‘ ACC.M. Pipe (Bridge Hem . ! CONN.{ ' HARTEGRD FO30I4] 63166 | 1981 -8 | 127 | 343 ';'L
: | A.C.CM. Plpe (Brigge © 18" agdi™ s N\ for detor/ see shN06) —ToE oF Siyoe
| , ”*//éfﬁ’ n’ﬁ,:cz’efa/,(s see s NVo0.5) o 3’6 E \\
_W_u__‘__*é_ Spoces @ £ f&""@ . ‘ . ‘ 55 66 rc? o 3 r v . 7t ~ /-fé; ” . / .
Southwest  Wingwoll - X ’ : . : . 0TCES =300 . + % 6 __Rarirg Fosrt Spocing
N S B 4% - | , A Northwest Wingwall o _
: - | | A o N R Al S Lt [T GENERAL NOTES
N , : : YAY | : B SEONE S s |
: : : V _ . 1 » i - K _
= - = AT S - - — j , x —n o e b el W Coo (7yp) SPECIFICATIONS: CONN. STATE HIGHWAY DEPARTMENT FORM
! ' ; ”\ ‘ B} 808 (JAN. 1955) AND SPECIAL PROVISIONS, :
{ | i ' : '
mmmmmmmmmmm b b Lﬁw;\“_m,._,_mmm; _ . _ ;
L | Py , - DESIGN SPECIFICATIONS: STD. SPEC. FOR HWY. BRIDGES
| e/ n— E
b e 47'—] £ Ldarg e/ Condei ] ,g‘f”"? L —[AASHO-1957) EXCEPT AS MODIFIED BY THE BUREAU OF
! o PUBLIC ROADS "POLICY ON INTERSTATE SYSTEM | 1
| X $ PROJECTS" (AUG, 1956) AND AS SUPPLEMENTED BY THE
INDEX OF PLANS \ "5 CONN, STATE HWY, DEPT, BRIDGE MANUAL FEB. 1956.
l. GENERAL PLAN \ SITH SLAB DESIGN - TENTATIVE AASHO T8 (1959)
2. BORINGS \ DR G :
3. SECTION & ELEVATION 4 Rorp 3" \ Nl LIVE LOAD: H20-516-44. ALT. 240004 DUAL AXLE AT 4'-0" 0.C, (&
4. PILE PLAN e R & N -\ ' \
5. SOUTH ABUTMENT Temee TN Y TNTTVNNR "FUTURE PAVING ALLOWANCE: 25# P.S.F.
6. NORTH ABUTMENT WO\ Y \ 36 Dja. Wa }‘e/" NN\ TELAE 00 N |
7. SUBSTRUCTURE DETAILS -\\ \ \ Line (Existi )‘\ A \\ \ 3 COMPOSITE CONSTRUCTION: NO TEMPORARY INTERMEDIATE
8. PARAPET & SLAB DETAILS —_ N\ & MENEXISTINGT N\ \ X SUPPORTS SHALL BE USED DURING CONSTRUCTION. 1
9. SUPERSTRUCTURE DETAILS — = W\ \\ RN \ s SUPERIMPOSED LOADS SHALL BE PLACED WHEN DIRECTED
10. STRINGER DETAILS TRA 954758 468+45.4| X = \ \ \ ARG v BY THE ENGINEER, BUT NOT LESS THAN 10 DAYS AFTER
11. METAL BRIDGE RAIL Sro. AR /8 +E64£0 '% \ A \ \ W Ny s, THE SLAB HAS BEEN POURED.
12. METAL BEAM TYPE RAIL | . . \ \\ NN NI
13. ELECTRICAL DETAILS D \ 24-57-3%.6 N\ SRR \ .,,ZQ , . | CLASS "A" CONCRETE: CLASS "A" CONCRETE SHALL BE USED
- — — 3 N g0-0 e of \ W\ ZRA-9/ 5t (5.8 2685889 - 45020 o THROUGHOUT . SEE SPECIAL PROVISIONS.
[T m.,\ e e et [ TR N . N \ % % .
% §§ o \ \ \ >8\ ZONNR < 3 . . DEFORMED STEEL BARS: FOR GRADES OF DEFORMED STEEL
467450  Yine oif"#ﬁ?ﬁ/‘;ﬁ’} ggﬁé?ﬁ - e S - b N HF27-500 £ BARS, SEE SPECIAL PROVISIONS. |
e e T T , Noyl LT £L.3%. . N Eng oF Bri :
| L AN \ \ \\‘\\\ \“'3;0‘ % f;ﬁ%ﬂgﬁé EXPOSED EDGES: EXPOSED EDGES SHALL BE BEVELED 1" x 1"
LS Beginning of 8riage AUV g ! ' DNLESS DIMENSIONED OTHERWISE. j
¥ Sta. "5 B 968 +00 28 WA\ vy \\ \ _
® N WY \ \ \\ STRUCTURAL STEEL: ALL MATERIAL FOR PLATED ROLLED
\ AN N\ BEAMS SHALL CONFORM TO ASTM A-373.
\ VOV Ay o ALL OTHER STEEL SHALL CONFORM TO ASTM A-7
4 - A X 3 < . : . N UNLESS NOTED OTHERWISE.
LL IO [ - : 3 \ £ 33.67 8ot of Cur. :
i @52 Bolo \ ,_ | - | \ s . % o PAINTING: FOR SHOP AND FIELD PAINTING OF STRUCTURAL
1 = X X _ * ' o \‘ : | B24 STEEL AND METAL BRIDGE RAIL, SEE SPECIAL
o N PROVISIONS .
~. \ .
\ N AR \ JOINT SEAL: JOINT SEAL SHALL BE INCLUDED IN THE ITEM
A N TN A N[ FF 235e: FOR GLASS "A" CONCRETE. SEE AL PROVISIONS,
i 4 N X \\ \\\ I éijlf Bot of Curb sS ONCRE SPECIAL PROVISI
. Al
t . X NN \ Vo % FELT: THE COST OF FURNISHING AND PLACING 2 LAYERS
< \ \f WEZANY \ \ N \ \ OF 154 ROOFING FELT ON TOP OF BACKWALLS SHALL BE .
‘; . \ E - 5 . I} E i id [LY §a e .
N fi’;i% . \ 2ty st W S R \\ . \\ o p INCLUDED IN THE ITEM FOR CLASS "A" CONCRETE
OF 3-84"R.C Plpas — | | 50" AN 575 < N\ ‘ot Bridge Slab_ |
& A 8¢"R.C. Pppes P \%Q: o — » oo \ 5N\ \ \ [k WE 9847400 500" SHEET NUMBERS: WHEREVER REFERENCE IS MADE TO A
ropo sed (Hwy em\\ ¢ linelof Appﬁcaf/w?_,;ig G’ﬁ € Ty ) . _ Y 00ty ¥o& {\ (20N \ e @ SHEET NUMBER PERTAINING TO THE STRUCTURE, IT
' L T RA J.RP8 VB, - _ NN N N R WILL REFER TCO THE BRIDGE SHEET NUMBER SHOWN
466450 % M% | (L. 356 ; - N\ A\ N 'x\ VR 64352  IN THE BOTTOM TITLE BOX, | |
| © Beginming of Bridge S lab 25°08°5726" | \ N Y N
1 ¥ [ . - ‘ kY \ ) - ]
| § %Z o gﬁ P AT - \ | ’\\ \ NN e \ THE INFORMATION, INCLUDING ESTIMATED QUANTI -
o \ | \ \ - _ \\ \ \ : \ grf“ TIES OF WORK, SHOWN ON THESE SHEETS IS BASED
o R \ - T -5l 5 s asseoer] \ \ SN N \ N ON LIMITED INVESTIGATIONS BY THE STATE AND IS
> X \ Shr ARG “10.76— \ \ IN NO WAY WARRANTED TO INDICATE THE TRUE CON -
1 N0 \ . 0P o DITIONS OR ACTUAL QUANTITIES OR DISTRIBUTION
_1 | N\ OF QUANTITIES OF WORK WHICH WILL BE REQUIRED,
ESTIMATE 5
i D QUANTITIES | R
i o
' g
__ITEM UNIT ¥ =
_Furnishiinstaell Setlement Flatforml ea. x\l N ey % £2.P
; T > . 1 ¥ " W a .
Bt 1 I NN NN I3 1§ Southeost Mgl L8 \ e . derttest Mingral
1 LW Ry sl F . ~ ¥ S L ] i 3277 Y N S W Y 3oL, A AN S A S A .
6'PERF.A.CCM. PIPE | LF.| 520 -§° '\ U\ NN "33755\ N2 G <, Fom » Lo NAN LA \ . NS . \\ | > | " B
PILE LOADING TEST A | SO \ - — _ ' | —@bee ] A e - B N T BN : ) : §
TEST PILE (STEEL 12BPS3 . ‘ . Es S s ;“““””"“'“*'3"5- : > R : e =k e ke e . s et
36! LG) - | EA, 2 b T ] A ﬁ'éfgs %’ | o AN | NN ! R R
TEST PILE (STEEL 1ZBP53 | TTTTTITTT UL e Souf - Abel X o - 2" R gid \Stee) Comdod o) N\ s Sh it Sl —
50° 1.G) EA. 2 \ Siner BpsFSD NG 70" 1250060 2/20 407 j /S Spaces e&-d =/20~0 : (For detei/ séeg sh Ho. /3’}7\ \‘,\’?—w , \ o 24, ogln” ;o
FURNISHING STEEL PILES | LB, | 410,500 \  Boulng LosLeRelig - ° A\ NN NN\ 4Spaces e 7°3"229-0 /L35
[_DRIVING STEEL PILES BN AEENTE \ ’f”;f;fj,ﬁf’?’;f’fjje o oplor \\ \ \ NN\ N o
SPLICING STEEL P LES _ EA, T \77Porare | | MA \ A N
* ‘ #5 Foce of pylor (7yp.) - 7 ——
TIMBER SHEET PILING | MBF 42 o Face of pylon (11f I NorPh Abut. ——
__CLASS "A" CONCRETE C.X.| 2,49 \ -/ T T T T i
1/4" PREFORMED EXP. | , A~ e
JT, FILLER FOR BRIDGES SF. | 34 P I IRl b : |
1/2" PREFORMED EXP. N7 1 e Oed YO
JT. FILLER FOR BRIDGES S.F, 883 > | Toe of Sigoe N | e . -_ ~ B ——
1-1/2" PREFORMED EXP.JT. | - A e W e |
FILLER FOR BRIDGES S.F, 27° ; s P e ———— b e b . " CONNECTICUT
DEFORMED STEEL BARS LB. | 271500 g e e T e \\ S%ra ;l‘IGHWAY DEPARTMENT
STRUCTURAL STEEL LB, | 993,000 R | ' N :
ALTERNATE "A": SPIRAL | T T yd \ \ ® | OF HARTFORD
SHEAR CONNECTOR BARS LB, 8,420 : N\ _ -
ALTERNATE "B': WELDED - ) _ \\ ' “ // 0 [ e e e T K mTERSTATE ROUTE 9.
STUD SHEAR CONNECTORS \ L | - e e e T T T - ste 4 19+8 _ |
. : f . I L d AR 19+80 . )
(5INCH) ___ _ EA. | 5,510 4 \fd"”' i Junction Box | I e Tq AR ITIEON T o g s aearer\ OVER
[“pamPPROOFING s.Y. | 920 N O poposed) e 0666 RC " % ol Rt AIRPORT ROAD
. | METAL BRIDGE RAIL L.F 364 ~.  (Hwy Ttem) | & Twin 106°X00 A = o \ S, e
| PERVIOUS STRUCTURE T | e e T : (f Hipticol )P pe : . . NOTES: %R REVISIONS | |
| BAacxkrnLL ’ C.Y.| 6.300 | | L Proposed, Location of Boring FOR JUNCTION BOX AND RIGID STEEL CON-- o-° X P m— '
2" RIGID STEEL CONDUIT@BROGE) L.F. 20 | CONCRETE DISTRIBUTION: o (Hwiy Trem) %:,:J ¢ Pove DUIT DETAILS SEE SK. NO. (3 T e, wo. loate| ~ oescmrrion - GENERAL PLAN 5_
CAST IRON JUNGTION BOX | i | Yop of Pavement Elevation FOR DETAILS OF BRIDGE RAIL SEE SHLNO.If Q13 ' OESIONED v LEONARD 5. WEGHAN CO. CONTRACTING ENGINEER
; (p}'.gn:;“ xlﬂ':qoacmu — :ggg?ggggg;gns : 4%‘@ —— g§ 9 Point of Min, Vertical Clearonce | N ggz&TmNS ARE BASEDON U.5.C. & G. 8§, X% - ] | _ N B . TRACTIN ER
s PILES S FOOTINGS - T !'u, 90 ‘cy | @‘ﬁe_ﬂﬁme‘ﬂfﬁ‘(aﬁfﬁrﬁ?mw | PLAN | i }}:% | scALEs__AS SHOWN é‘;ﬁj‘é";
gﬁgﬁ? TYPE RAIL TOTAL | —e— 2490 - CY | mm J.B. Cast lron Junciion Bex !B’kie%xf Scafe: /72100 | e MADE BY_ AK patEL@er | 2 2
| S i ———— - ' ©.LP Cenier Line of Lighting 5¢¥d. | - | f - . CHECKED BY. /L DATE [/G-G/ | BUPGE SHEET NO-4
< ARANELE LITHO PRINT G0, WG, ~ sasty M : e - - —————— - : . . pon - L » _ §} APPROVED Aéq i nﬁﬁlg{dgmefg ,é’ﬁa*‘-:wbxrg{-/é-é/ i OF_....‘;__,_..

06490 127




FORM NOQ. ENG. 18 ED, 11-82

B20

(e2)

Subsurface o '
Waoter Lavel O—'BO" ing number
tn Boring aof

Time of Casing Blows /ft.
Exploration {"=|00 Blows
' E:,,‘},-T Sempier Penetration
-8 °  Without Sample Recovery
Sampler Spoon
Cored Sample | C B!pwps for Each
6 Peneiration )
[:_1- 14 Ory (Drive) Sample~ W
18 Sampls Recoverad C. . Coarse
; |F, Fine
Undisturbed |1y Limit of g‘- Medium
Sample | Description | o g;:?f
Bou. Boulders
% Core Recovery ﬁ;’bb' | g:’gg‘“
Bedrock | Tr: Troce
5 EY | Misc. Miscellaneous
. QOrg. Organic

CASING= 4° CASING= 4"
HAMMER WT,= 300 /s HAMMER WT.= 300 /s
HAMMER FALL= 24 HAMMER FALL= 74"
SAMPLER= s SAMPLER= oz
HAMMER WT, = 740 Hs. HAMMER WT.= /40 /b
HAMMER FALL= 3¢~ HAMMER FALL= 3p"
Gr. Elev. 11/ Gr-EFlev. 11.0
WATER r
/0 l:ﬁ:% Top Soil
e
_-!_-;j if ; »
Grey C.to £ S, it Clogey Sifl, T ws| || Grey Clayey Sift, /it £S.
£G. B
-
o | P
- 1 1 , Grey C.fo 75, Tn C.Sit, Tr
- ] 4 crnders.
v - I 8 ‘ . ;
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ABUTMENT _
_EXCAVATION LIMITS

No f! to Scale

THE INFORMATION, INCLUDING ESTIMATED QUANTI -
TIES OF WORK, SHOWN ON THESE SHEETS IS BASED.
ON LIMITED INVESTIGATIONS BY THE STATE AND 1S
IN NO WAY WARRANTED TO INDICATE THE TRUE CON-~-
DITIONS OR ACTUAL QUANTITIES OR DISTRIBUTION
OF QUANTITIES OF WORK WHICH WILL BE REQUIRED,

o - s o~ oy oo " PUB, ROAD | oy TOWN FED AID F o wn | vran ROUTE SHERT | TOTAL |
DV, NG, PROLE NO. ‘ * . NO. HO, SHEXTS
1 CONN. 'HARTFORD L9136y 63-/66| 1981 | -1 | 128 | 343 1
B2z CASING= 4" B23 CASING= 4" @ CASING= 34" B25 CASING= &
HAMMER WT.= 300 /s HAMMER WT.= 300 /s ' HAMMER WT.= 300 /s. "HAMMER WT.= 300 /bs.
HAMMER FALL= 74~ HAMMER FALL= 24" HAMMER FALL= 74" BHAMMER FALL= 24" '
SAMPLER= 2" SAMPLER= 2° SAMPLER= /2" SAMPLER:= 2"
HAMMER WT, = 140 fbs. HAMMER WT, = 140 lbs. HAMMER WT.= /40 /s HAMMER WT, = 140 fbs.
HAMMER FALL= 30" HAMMER FALL= 30" HAMMER FALL= 3¢° HAMMER FALL=z 35"
- OrLfev /2.0 _ -
28 | Gr Elev. 110 v A Crflev/is
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3
[:_1—;4 | gl
—— 2 o
e b
/3 B
‘ Y | Grey C.to 5, Tr C.to F Silt [3—77 b F S
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S. Ramsdell er:)TléMOFSM-l m-:;h 7 SHEET l o 1
BORING CREW LEADER . DEPARTMENT OF TRANSPORTATION - TION _RAMP 5S-A
G. Ozark BUREAU OF HICHWAYS L
‘ Town_nARTFORD , (PRING REPORT
HALEY & ALDRICH, INC, PROJECT NAME CHARTER OAK BRIDG
SOILS ENGINEER PROJECT MO,  63-384 NGINE!
m
TION : IO _AIRPORT ROAD (RAMP 58-A)  ““use, " Fhopp
ARFACE ELEV. AUGER  CASING
WIL PusED 2/17/87 TYPE HSA _ SS
- N VAR 1=3/8"
7.0 FI__ AFTER O W ER WT. 140 1bq. _mT |, COORDINATE
14 ] AFTER HRS. ER FALL IO | E. COORDINATE
e SAMFLE SLOWwS
: EPTHS PER 6 INCHES | STRATA
pEASINE gy prer PER. |REC. on CHANGE FIELD DENTIFICATION OF SOIL.
. mow - To | PRCH [TYPEL_ sawpLER ELEV mura‘nmmﬁl.rgl
FOOT 06 Je-i2h2-18] "™ —
0.0 -~ 2.0 112408 1ple 7109
10 Medium dense, red-brown coarse-fine
2.0 - 4.0 2. 124083 Ip 18 leg iz SAND, some silt, trace gravel.
3
(Same as Dl), trace cinder. -~ FILLA
5 4.0 ~ 0 Ip i3 ? :
LQ_"L'ZA Z..._%_. Red-brown to gray SILT, some fine
6.0 - 8,0 4 24 120 D % % 4] 7.0 sand, little coarse-medium sand.
: 4. Medium stiff, gray SILT, trace finel
8.0 - 190.0 5 24 122 D {12 314 sand. :
L0 e (Same as D4.)
)
o017 .0 16 12404 Ip 11 f3 1 Soft, gray SILT and fine SAND.
2 - ALLUVIUM - .
. Bottom of Exploration at 17.0 Feet
20 ‘
28
30
35
ROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
LROVAGELINEANTH 17,0 FOOTAGE N ROCK NO. OF SAWPLES © WOCE W0 F780 |
HAPLE TYPE CODING: D=DRIVE C=CORE = AUGER UP=UNDISTURBED, PISTON  YEVARE TEST
PROFORTIONS USED: TRACE=1-to% UTTLE=10-20f SOME=20-080  AMD=36-80K




e
S. Ramsdell EORM SM.L REV. B/63 seer 1 oF 1
B BOI%NG gm“{tm“ DEPARTMENT OF TRANSPORTATION ~JLOCATION __ 1-91 NB
) . G, Ozar BUREAU OF HIGHWAYS T GENERA! BERWEEI Lus;.
T IRSPECTOR TOWN_HARTFORD, CJORING REPORT ' '

HALEY & ALDRICH
SOILS ENGINEER

INC.

PROSECY NAME  CHARTER OAK BRIDGE

TEINMAN ~

PROJECT NO. 63-384

BESIGN ENGINEER

OCATION _T-9T NB

A

e

WRFACE ELEV. AUGER CASING SAMPLER CORE BAR [HOLE -NOT"-BIZE_!l& )
JATE FINISHED 2/18/87 TYPE HbA sS LINE & STATION
TIONS . SIZE 1.D. 4" 1-3/8" QOFFSET
sT NE  FT, AFTER__ O HRS. JHAMMER WT. 140 1b BIT N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALLI 30" E. COORDINATE
E DEPTHS PER 6 INCHES [ STRATA _
p EASING] IN FEET . IPEN.|REC. ON CHANGE FIELD I!DENTIFICATION OF SOIL.
7 [BL0es NO. fncH e [TvPEl  sampLen DEPTH REMARKS (INCL.COLOR, LOSS OF
FROM - TO ’ ELEV. WASH WA N .
H FOOT 06 |6-17 =18 ASH WATER,SEAMS IN ROCK,ETC.)
] . 0.5 feet ASPHALT
0.5 = 2.5 1124 §11 4D 19 {40 134 Very dense red-browm, coarse-fine
2 SAND, some gravel, little silt.
2.5 = 4.5 2 124 1 iDp 12 112 112 Medium dense, red-brown, fine SAND
] 17 and SILT, trace coarse-medium sand.
A S5 _ A 5 3 124 120 D 6 7 9 Medium demse, red-brown fine SAND,
: 9 some silt, trace coarse-medium sand.
f.5 - 8.5 4 124 120 D 13 119 17 Dense; red-brown medium-fine SAND,
: 17 trace gravel, trace silt.
0 B A0S at24 111 D 113 173 114 | Medium dense, (Same as D4.)
18 - _
- FILL -
1]
5.0 - 17.0 6 124 116 1D 1 3 4 Loose, red-brown medium-fine SAND,
3 trace coarse sand, silt.
Bottom of Exploration at 17.0 Feet
%
]
0
%
MMTO FEET USED INCH CASING THEN INCH CASING FOR FEET
JOOTAGEIN EARTH 17.0° FOOTAGE INROCK O NO. OF SAMPLES 6 HOLE WO, B26%
SAMPLE TYPE CODING: D=DRIVE C=CORE A= AUGER UP=UNDISTURBED, PISTON V=VAMNE TEST
PROPORTIONS USED:

TRACE=1-10% UTTLE=10-20f SOME=20-35% AND=35-50L




.S, Ramsdell srl;%léMOIS:M-l Rﬁgh 8/83 SHEET 1 oF 1
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION 1-91 NB
L G. Ozark BUREAU OF HIGHWAYS . —.._ . ENERAL BORINGS. INC.
: : TRSPECTOR TOWN HARTFORD, CHORING REPORT - BoRIHG CORYRAZTOH
HALEY & ALDRICH, INC. PROJECT NAME _CHARTER OAK BRIDGE : STEINMAN
SOILS ENGINEER PROJECT NO.  63-384 :
JOCATION 1-91 NB B T
SURFACE ELEV. AUGER  CASING SAMPLER CORE BAR JHOLENO, B2 65
QATE FINISHED  2/18/87 TYPE HSA | SS LINE & STATION
GROUND WATER OBSERVATIONS ls:ze L.D. A 1-3/8" OFFSET
AT NE _ FY. AFTER O MRS, HAMMER WT. | 140 1b] ®BIT N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL 30" E. COORDINATE
0 SAMPLE BLOWS
£ DEPTHS PER § INCHES STRATA
’fASINGl IN FEET PEN. jREC. ON: CHANGE FIELD IDENTIFICATION OF SOIL.
5 PO T e et P s (L CoLon s o
i L 5 06 l6-12li-18 ) '- FRETS
0.5 feet ASPHALT ‘
0.5 - 2.5 1 124 416 §D {12 |43 i20 Very dense, red-brown coarse-fine
13 SAND, little silt, gravel.
2.5 - 4.5 2 §24 |14 4D 14 110 {11 - FILL -
] iz 1 Medium dense, {Same as D1.)
4.5 - £.5 3 124 114 1D 3 315 Loose, red-brown medium-fine SAND,
: 4 little siit.-
L 4 324 118 |D 31315 Loose, red-brown medium-fine SAND,
10 trace gravel, silt.
0 8.5 = 10,05 it dlo 1D 114 116 115 Dense, red-brown, medium-fine SAND,
18 trace gravel,silt.
'5 .
10,0 - 17.0 1 6 124 115 {D 110 {20 |25 Dense, red-brown medium-fine SAND,
32 littie fine gravel, trace
\\coarse sand, silt.
" Bottom of Exploration at 17.0 Feet
% .
80
3
JFROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR - FEET
FOOTAGE IN EARTH 170 FOOTAGE IN ROCK 0 NO. OF SAMPLES 6 HOLE NO. B265
SAMPLE TYPE CODING: D=DRIVE C=CORE =AUGER UP=UNDISTURBED, PISTON V=VANE TEST
PROPORTIONS USED: TRACE=1-to%, UTTLE={0-20f SOME=20-35% AND=35-50%
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RESULTS OF LABORATORY TESTING



Geolesting

EXPRE SS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

GTX#: 304831

Test Date: 07/26/16

Tested By: jbr

Checked By: emm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Bori S | Depth Electrical Electrical
O|r||3ng a[Ep ¢ efrt) ’ Sample Description Resistivity, Conductivity,
: ohm-cm (ohm-cm)™
S1-2 S-2 4-6 Moist,red sand with gravel 4,442 2.25E-04
Moist, reddish brown silt
S1-5 S-3 10-12 . 3,099 3.23E-04
with gravel
Moist, reddish brown silt
S1-S12 S-2 5-7 . 1,963 5.09E-04
with gravel
Moist, reddish brown silt
S2-1 S-4 15-17 . 1,343 7.45E-04
with gravel
S2-3 S-2 5-7 Moist, reddish brown clay 486 2.06E-03

S-0480-1 S-5 14-16 Moist,olive brown silt 3,099 3.23E-04

S-0480-2 S-3 9-11 Moist, olive brown silt 1,892 5.28E-04

S-06043-1 S-2 5-7 Moist, brown sand 15,496 6.45E-05
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F
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FUGRO CONSULTANTS, INC.

6100 HILLCROFT
PHONE (713) 369-5400

PROJECT:

FOR:

RESULTS OF TESTS

GEOTESTING EXPRESS, INC.

125 NAGOG PARK ACTION, MA 01720

RECONSTRUCTOION OF EXIT CHARTER OAK BRIDGE
(GTX 304831)

HOUSTON, TEXAS 77081

FAX (713) 369-5518

REPORT DATE:

CLIENT NUMBER:
JOB NUMBER:
REPORT NUMBER:
DATE SAMPLED:
TIME SAMPLED:

08-01-16

04.1115-0003

REPORTED TO:  ETHAN MARRO SAMPLED BY: CLIENT
DATE RECEIVED:
TIME RECEIVED:
SOLUBLE SULFATE AASHTO T-290 RECEIVED BY:
| SAMPLE ID | RESULTS| UNITS | LABNo. | TIME/DATE | ANALYST |
S1-S,S-2,4—6' <30* mg/kg 0726052 1100/08-01-16 SD
S1-5, S-3,10 — 12’ 57 * mg/kg 0726053 1100/08-01-16 SD
S1-12,S-2,5-7' <50 * mg/kg 0726054 1100/08-01-16 SD
S2-1, S-4,15 - 17’ <50 * mg/kg 0726055 1100/08-01-16 SD
S2.3,S2.5_7 297 * ma/kg 0726056 1100/08-01-16 SD
S-0480-1, S-5, 14 — 16’ 543 * mg/kg 0726057 1100/08-01-16 SD
S-0480-2, S-3,9 — 11’ 355 * ma/k 0726058 1100/08-01-16 SD
"S-06043-41, 52,5 7' < 307 mg%lfo_g 72605 1100/08-01-16 | __ SD |
SO4CL  069-16

Respectfully submitted,

Steve DeGregorio
Chemist

SD

* Dry weight basis

* WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT
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Client:

— — Project:

Freeman Companies, LLC
Reconstruction of Exit Charter Oak Bridge

GeoTesti n Location: Hartford, CT Project No: GTX-304831
g Boring ID: S-480-2 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-2 Test Date: 08/02/16 Checked By: emm
Depth : 4-6 ft Test Id: 384941
Test Comment: -—
Visual Description: Moist, reddish brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D422
100
90T
80T
707
5 607
£
= L
$ 50T
e L
o}
o
40T
30T
20T
107
(0 o FH—— o t L A t F————t———t
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble %Gravel % Sand % Silt & Clay Size
- 6.0 75.6 18.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =1.4847 mm D30=0.1587 mm
0.5in 12.50 100 =0.409 _ /
0.375in 9.50 99 Deo =0.4095 mm D15 =N/A
#a 4.75 924 D50 =0.3044 mm Di1o=N/A
#10 2.00 88 Cu =N/A CC =N/A
#20 0.85 79
#40 0.42 61 Classification
#60 0.25 43 M N/A
#100 0.15 28
200 oore 1 AASHTO  Silty Gravel and Sand (A-2-4 (0))

printed 8/3/2016 3:52:39 PM

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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EXPRESS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge

Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: daa

Sample ID: --- Test Date: 06/27/16 Checked By: jsc

Depth : - Test Id: 381989

Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C
Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi

S1-12 C1 112.5-113 ft 165 10981 3 No 1,*

S1466-1 c2 49.5-50 ft 160 8511 3 Yes -

S2-1 c2 98.5-99 ft 164 7103 3 Yes -

S480-1 c2 54.5-55 ft 164 8063 3 No 1,*

S6043-1 Cc2 184-184.5 ft 164 10588 3 No 1,*

Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRWNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 7/5/2016 10:03:51 AM
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Visual Description:

See photographs

Client: Freeman Companies, LLC Test Date: 6/24/2016
Project Name: Reconstruction of Exit Charter Oak Bridge Tested By: ric

Project Location: Hartford, CT Checked By: jsc

GTX #: 304831

Boring ID: $480-1

Sample ID: c2

Depth: 54.5-55 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.37 4.38 4.38 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 1.97 1.97 1.97 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 575.14
Bulk Density, Ib/ft® 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00180 -0.00180 -0.00150 -0.00100 -0.00050 -0.00050 -0.00030 0.00000 0.00000 0.00030 0.00040 0.00100 0.00110 0.00110 0.00120
Diameter 2, in (rotated 90°) 0.00180 0.00130 0.00110 0.00100 0.00100 0.00090 0.00040 0.00000 -0.00050 -0.00070 -0.00090 -0.00130 -0.00180 -0.00220 -0.00260
Difference between max and min readings, in:
0° = 0.00300 90° = 0.00440
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00090 -0.00100 -0.00100 -0.00090 -0.00080 -0.00070 -0.00030 0.00000 0.00030 0.00080 0.00130 0.00140 0.00180 0.00200 0.00210
Diameter 2, in (rotated 90°) -0.00190 -0.00240 -0.00180 -0.00110 -0.00070 -0.00040 -0.00030 0.00000 0.00020 0.00040 0.00060 0.00080 0.00120 0.00150 0.00180
Difference between max and min readings, in:
0° = 0.0031 90° = 0.0042
Maximum difference must be < 0.0020 in. Difference = + 0.00220
Flatness Tolerance Met? NO
. y =0.00183x - 0.00015 . y =-0.00244x - 0.00017
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00400 0.00400 End 1:
c £ Slope of Best Fit Line 0.00183
o 0.00200 S 0.00200 Angle of Best Fit Line: 0.10485
£ — = ~—
k=] /?—- ] T
$  0.00000 — § 000000 End 2:
13 = 14 Slope of Best Fit Line 0.00206
[ e e, Angle of Best Fit Line: .11
2 -0.00200 2 .0.00200 ngle of Best Fit Line 0.11803
9 9 Maximum Angular Difference: 0.01318
T .0.00400 £ -0.00400
e -1.00 -0.75 -050 -0.25 000 025 050 0.75 1.00 -1.00 -0.75 -050 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f ' Spherically Seated
y =0.00206x + 0.00027 . y =0.00223x - 0.00014
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00400 0.00400 End 1:
£ £ Slope of Best Fit Line 0.00244
©  0.00200 ot @ 0.00200 Angle of Best Fit Line: 0.13980
£ £ —
E] =1 K] ,,feﬂ/
£ 000000 :/% & 000000 — B2 ope of Best Fit L 0.00223
g = -3 L Anale of Best Fit Line: 0.12777
8 -0.00200 8 -0.00200 L .
= = Maximum Angular Difference: 0.01203
A -0.00400 A -0.00400
-1.00 -0.75 -0.50 -0.25 0.00 0.25 050 075 1.00 -1.00 -075 -050 -0.25 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.)  Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00300 1.970 0.00152 0.087 YES
Diameter 2, in (rotated 90°) 0.00440 1.970 0.00223 0.128 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00310 1.970 0.00157 0.090 YES
Diameter 2, in (rotated 90°) 0.00420 1.970 0.00213 0.122 YES




Client:

- S Project Name:
Geolesting [
g GTX #:

EXPRESS

Freeman Companies, LLC
Reconstruction of Exit Charter Oak Bridge

Hartford, CT

Test Date: 6/24/2016

Tested By: rlc
Checked By: jsc

Visual Description:

See photographs

304831
Boring ID: S480-1 Tolerance measurements were performed using
sample ID: c2 a machinist straightedge and feeler gauges to
ASTM specifications.
Depth: 54.5-55 ft
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1.0 INTRODUCTION

11 Summary

This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations for
rehabilitation of Bridge 05796, Route 15 over Silver Lane in East Hartford. Rehabilitation consists of widening the
northbound (south) side of the bridge by 12 feet to accommodate an additional travel lane. The existing bridge is a
single-span bridge supported on two full height abutments, which will be extended to the east. New U-type wingwalls
will be provided.

We recommend that the widened portion of the abutments be supported on spread footings bearing on a layer of
compacted granular fill placed over the native alluvial deposits. Bridge abutment loading will result in up to about 1.4
inches of settlement.

12 Scope of Work

Freeman Companies, LLC performed the following tasks:

. Engaged a subsurface exploration contractor to conduct test borings at the site.

. Provided technical monitoring of the explorations.

. Arranged for a testing laboratory to conduct laboratory soil tests.

. Evaluated the subsurface conditions.

. Conducted settlement evaluations.

. Prepared this report containing geotechnical design recommendations and construction considerations.

13 Authorization
The work was completed in accordance with our agreement dated October 21, 2015.
14 Project Vertical Datum

Elevations in this report are in feet and reference NAVD-88.

2.0 PROJECT AND SITE DESCRIPTION

2.1 Project Description

The bridge will be widened by 12 feet by extending Abutments 1 and 2 on the east side. New U-type wingwalls will be
provided.

2.2 Site Description

The site is located on the south side of the Route 15 NB Bridge over Silver Lane, as shown on Figure 1, Site Location
Map. The bridge is a single-span bridge supported on two full-height abutments. Silver Lane has two westbound travel
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lanes and one eastbound lane, and sidewalks on each side. Ground surface south of the wingwalls consists of grass
and shrubs.

Bridge grade is about El. 58 and Silver Lane grade below the bridge is about El. 33. The bridge abutments (existing
and proposed) bear at El. 30; existing grade at the abutments is about El. 34.

3.0 EXPLORATIONS
31 Recent Explorations

Recent explorations included one Cone Penetrometer Test (CPT-5796-1) and one test boring (S-5796-1) conducted
on June 14, 2016 and from May 9 to 13, 2016, respectively. The Cone Penetrometer Test (CPT) was conducted by
ConeTec, of West Berlin, New Jersey, and the test boring was drilled by New England Boring Contractors, Inc.,
Glastonbury, Connecticut. CPT-5796-1 was located southeast of Abutment 1 and S-5796-1 was located southeast of
Abutment 2.

CPT-5796-1 was drilled to a depth of 222.3 feet below ground surface using standard CPT push techniques, and the
subsurface data was recorded continuously by a piezocone mounted on the tip. The CPT was terminated at the
maximum push capacity of the rig, referred to on the log as “refusal”. This refusal indicates that friction on the cone
exceeded the capacity to push, and does not reflect the presence of a hard soil stratum.

Test boring S5796-1 was drilled to a depth of 319 feet below ground surface and was terminated at refusal.
Standard Penetration Tests were conducted at maximum 5-foot-intervals and undisturbed tube samples of the
lacustrine deposits were recovered from the boring. The completed borehole was backfilled with drill cuttings.

A Freeman Companies geologist monitored the drilling, described the soil samples, and prepared the test boring logs
included in Appendix A, Recent Exploration Logs. The CPT log prepared by ConeTec is also included in Appendix A.
Exploration locations were surveyed by CME Associates, and are shown on Figure 2, Subsurface Exploration
Location Plan.

3.2 Previous Subsurface Explorations

Six previous test borings were drilled for the bridge, including B-10, and B-164 to B-168. Approximate locations of
borings obtained from record documents are shown on Figure 2, Exploration Location Plan. Previous exploration
logs and cross-sections of the previous explorations are provided in Appendix B.

3.3 Laboratory Testing

A laboratory testing program was conducted, consisting of:

Eight moisture content tests,

One grain size analysis,

Two Constant Rate of Strain (CRS) Consolidation Tests,
Four Atterberg Limit Determinations.

Page 2



Geotechnical Report FREEMAN

Rehabilitation of Bridge 05796 COMPA
Route 15 NB over Main Street

State Project No. 63-703

East Hartford, Connecticut

December 12, 2016

Laboratory tests were conducted by Geotesting Express, of Acton, Massachusetts. Results of laboratory testing are
provided in Appendix C, Laboratory Test Data. Results of previous and recent consolidation tests are plotted on
Figure 3 Summary of Varved Clay Properties, East of Connecticut River.

4.0 SUBSURFACE CONDITIONS
4.1 Subsurface Conditions
Subsurface conditions encountered in the explorations include Fill, Alluvium, Lacustrine, and Glacial Till overlying

Bedrock as described below. A summary of subsurface data is provided in Table I. A subsurface profile through
Abutment 2 is provided on Figure 4.

Thickness Stratum | Generalized Description
Range (ft.)
41020 Fill Very dense c-f SAND, some silt, trace c-f gravel. The Standard Penetration Test (SPT)
N-Value was 54 blows per foot (bpf).
321056 Alluvium  |Medium dense to very dense, brown c-f SAND, some to trace c-f gravel, little to some
silt. SPT N-values ranged from 13 to 77 bpf.
228 Lacustrine  |Soft to medium stiff varved red-brown CLAY and SILT, with regular 1/8 to 1/16-inch

gray and reddish gray silt varves.

31 Glacial Till |Very dense red-brown c-f SAND, some silt and gravel. Cobbles and boulders are
commonly present within the glacial till stratum in the region. SPT N-values were
typically more than 100 bpf

Groundwater — Water was encountered in boring S5796-1 at a depth of 8 feet and in CPT5796-1 at a depth of 15
feet, corresponding to El. 28 and El. 21, respectively. However, these measurements were made during or shortly
after drilling, and may not reflect stabilized groundwater. Groundwater levels will vary with season, water level in the
nearby Connecticut River, precipitation, temperature, and other factors.

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS
51 Foundation Design Recommendations

Settlement - The proposed bridge widening will consist of extending the existing abutments, which are supported on
spread footings. Settlement evaluations were conducted to determine the magnitude of anticipated settlement of the
alluvial deposits and consolidation of the thick lacustrine deposits. The top of the lacustrine deposits is at
approximately El. -24 (60 feet below ground surface), and the bottom is at El. -252 (288 feet below ground surface).
Consolidation settlement is estimated to be about 1.4 inches in 50 years.

The compressible soils at a depth of 60 feet allows the consolidation settlement to be relatively uniform. Settlement

will occur beneath both the new and existing portions of the bridge and approach embankments. Some of the
settlement is ongoing settlement from the original construction.
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This magnitude of settlement is more than the customary one inch of settlement commonly considered for design.
However, we believe it is acceptable for this application. Other options to further mitigate settlement are either
ineffective (e.g., use of lightweight fill does not significantly reduce settlement due to the depth of the clay), or too
costly and difficult (e.g., pile foundations driven to refusal (319 feet in S5796-1)).

We recommend that the proposed abutments be supported on conventional spread footing foundations.

Foundation Design Criteria

. Footings Foundation Depth: Minimum of 4 feet below the lowest adjacent ground surface.

. Seismic Design: Soils are not susceptible to liquefaction. Soil conditions at the site are defined as AASHTO
Site Class D.

. Backfill Material: Place Pervious Structure Backfill (CTDOT Form 817 M.02.05) behind the abutments and
abutment wingwalls above a line defined by a 1V:1.5H slope extending up from the heel of the footing to
grade.

. Weep Holes: 4 inch dia. weep holes at max 10 foot spacing, installed according to CTDOT specifications.

. Lateral Earth Pressures: Refer to Figure 5 — Active Earth Pressures

. Subgrade Preparation Below Abutments: Minimum 12-inch thick layer of crushed stone (CTDOT Form
817 M.01.01 No. 6) overlying separation fabric (CTDOT Form 817 Sec. 7.55 M8.01-26) over the subgrade.

. Service Limit Bearing: 6,000 pounds per square foot (psf).

. Strength Limit Bearing: Nominal Bearing Resistance 20,000 psf, calculated using AASHTO Equation 10.6.3.1.3.

. Settlement at Recommended Bearing Pressure: Estimated total settlement approximately 1.4 inches;

differential less than %s- inch. Place a control joint at the connection between the existing and new portions
of the abutments.

. Coefficient of Friction (tan ) Along Bottom: 0.50 (AASHTO Table 3.11.5.3-1); Resistance factor 0.8
(AASHTO Table 10.5.5.2.2-1).

. Global Stability: We estimate a maximum resistance factor of 0.58 for the abutments for global stability
(minimum factor of safety of 1.7). This is consistent with a load factor of 1.0 and a maximum resistance of
0.65 (AASHTO 11.6.2.3).

6.0 CONSTRUCTION CONSIDERATIONS
6.1 Excavation

Conventional excavation equipment appears practical for excavation. Excavation geometries should conform to
OSHA excavation regulations contained in 29 CFR 1926, latest edition.

6.2 Abutment Bearing Surface Preparation
Excavated subgrades for the abutments should be covered with geotextile separation fabric and crushed stone
placed over the fabric, and then proofrolled with a vibratory plate compactor. If the subgrade beneath the crushed

stone is found to be excessively soft or yielding, it may be necessary to overexcavate the soft material and place
additional crushed stone over fabric.
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Soil bearing surfaces should be protected against freezing both before and after concrete placement. If construction
takes place during winter months, foundations should be backfilled as soon as possible following construction.
Alternatively, insulating blankets or other methods may be used to protect against freezing.

6.3 Temporary Lateral Support

Temporary lateral support of excavations will be required to maintain and protect traffic flow and nearby utilities.
Steel sheetpiling or soldier piles and lagging with multiple levels of bracing appears feasible. Surface water should
be diverted away from excavations.

6.4 Excavation Dewatering

Excavation dewatering will be required to permit construction in-the-dry. Pumping from sumps located at the bottom
of excavations appears feasible. Surface water should be diverted away from excavations. Pumping, handling, and
treatment of excavation dewatering fluids should be in accordance with all applicable regulatory agency
requirements.

6.5 Reuse of Existing Soils

The existing soils to be excavated will consist primarily of fill and silty sands with gravel. These soils are silty and are
not expected to be suitable for reuse as Pervious Structure Backfill or Granular Fill. Excavated soils may be suitable
for reuse as embankment fill. However the silty soils are difficult to properly compact when wet, and may need to be
dried to achieve compaction. Drying the soils can be difficult and at times impractical, particularly during periods of
cold and wet weather.

7.0 FUTURE SERVICES AND LIMITATIONS

We recommend that a qualified geotechnical engineer be engaged during construction to observe:

. Preparation of foundation bearing surfaces.
. Pile installation and load tests.
. Verify that soil conditions exposed in excavations are in general conformance with design assumption, and

that the geotechnical aspects of construction are consistent with the project specifications.

This report was prepared for the exclusive use of CME Associates and the project design team. The
recommendations provided herein are based on the project information provided at the time of this report and may
require modification if there are any changes in the nature, design, or location of the structure.

The recommendations in this report are based in part on the data obtained from the subsurface explorations. The
nature and extent of variations between explorations may not become evident until construction. If variations from
the anticipated conditions are encountered, it may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no warranty, expressed or implied, is made.
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2014-1001

Rehabilitation of Route 15 over Silver Lane

Contract CORE ID: 15DOT0148AA, State Project No. 63-703
East Hartford, Connecticut

Table 1
Subsurface Data
Thickness (ft.) Groundwater Bedrock
. Ground Surface
Boring No. Depth (ft.) . . . . Lacustrine - . .
El. Pavement/Topsoil Fill Alluvial Deposit Deposit Glacial Till Depth (ft.) Elevation Depth (ft.) Elevation
Recent Test Borings
S5796-1 36.1 319R 0.5 35 56 228 31 8 28.1 319 2829
Recent Cone Penetration Test
CPT5796-1 35.8 2223 - 19.5 315 >171.3 o 15 20.8 - -
Previous Test Borings
B-15 56.4 91.5 50.5 13.5 >27.5 36 20.4
B-16 36.7 260 13 33.5* >213.5 14 22.7
L-501 57.1 76.5 - 44 19 >13.5 - 25 32.1 - -
L-502 38.3 56.5 - 435 4.5 >8.5 - 19.2 19.1 - -
L-506 54.6 56.5 — 49 1* 6.5 — 33 21.6 - —

Notes:

1. Ground surface elevations at recent test borings were surveyed by CME Associates, Inc. Ground surface elevation at previous borings were shown on the logs and corrected to NAVD-88 on this table.
2. Groundwater levels are approximate.
3. ">"-Greater Than "--"- Not Encountered (C) - Bedrock Core Taken (R) - Terminated at Refusal "NM" - Not Measured
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APPENDIX A

RECENT EXPLORATION LO



Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @8.0 after ADT hours

SAMPLES —
B < S
— . — | ~ N O
= o g Blows on £ ] .‘_E o a Materia(lj[’)\lescription _§
z o~ = = =
S E&| poomoes |5 8|8| FEE e
a | o P Ll || O06Gao m
0 Topsoil B
71 ST 8 26 28 16 24 | 24 Fill Brown c-f SAND, some silt, trace c-f gravel, —35
moist -
N Alluvium B
5 -
4 s2 31 16 14 21 24 | 24 Brown c-f SAND, some silt, some c-f gravel, 30
moist
10 —
- S3 18 13 13 14 24 | 10 Brown c-f SAND, some c-f gravel, little silt, wet —25
15 —
- S4 28 34 43 32 | 24 | 12 Brown c-f SAND, some silt, little c-f gravel —20
20 —
- S5 12 13 16 17 24 | 11 Brown c-f SAND, little silt, trace f gravel —15
25 -
- S6 8 9 15 17 24 | 16 Brown c-f SAND, some silt, trace f gravel —10
30 —
- S7 19 19 21 27 24 18 Gray f SAND and SILT —5
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
1 of 10
Earth: 319ft  Rock: Oft ©
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 - 3
—~ . — | ~ N O
E o g Blows on £ £ | .‘_E o B Materia(lj[’)\lescription _§
c Q_\ N N —_
S ER| obmaes | 518|8| 5E2 et ;
a | o P Q| | & Ohao |
Alluvium B
35 (con't) B
- S8 16 12 16 15 24 12 Gray f SAND and SILT —0
40 —
- S9 14 15 17 24 24 | 18 Gray f SAND, some silt —-5
45 —
- S10 9 1 14 17 24 | 18 Gray f SAND and SILT —-10
50 L
- S11 13 9 8 11 24 | 24 Gray SILT, some f sand —-15
55 L
- S12 7 6 7 8 24 | 18 Gray SILT, little f sand —-20
60 Lacustrine B
- S13 5 6 6 5 24 24 Gray SILT and CLAY, little f sand —-25
65 L
- S14 3 3 3 3 24 | 24 Gray silty CLAY, trace f sand —-30

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in NOTES:
Earth: 319ft Rock: Oft
No. of No. of

Soil Samples:

59 CoreRuns: 0

Sheet

2 of 10

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 - 3
— . —~ | ~ N 9
= o g Blows on c | €| T o Material Description _5
- o< = = [=) — © = ——
S| EZ| etomaes | 5|8|8| 88 e otes
Q| ok P 2| || OBo W
UP-1 24 24 Lacustrine Gray Sl|ty CLAY B
(con't) =
70— 815 | woh 3 3 3 24 | 24 Gray silty CLAY, trace f sand -
—-35
75 —
-1 S16 | woh 3 3 3 24 | 24 Gray silty CLAY, trace f sand —-40
-1 UP-2 24 | 24 Gray silty CLAY ~
80— 817 | woh 1 1 2 24 | 24 Gray silty CLAY, trace f sand, with red lenses -
—-45
85 —
-1 UP-3 24 | 24 Gray silty CLAY —-50
- 818 | woh woh 8 5 24 | 24 Gray silty CLAY, trace f sand -
90— —
T —-55
95 —
-1 S$19 | woh woh woh 2 24 | 24 Gray silty CLAY, trace f sand —-60
100 —
- 820 | woh woh woh 3 24 | 24 Gray silty CLAY, trace f sand —-65
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
3 of 10
Earth: 319ft  Rock: Oft
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 . £
— — ~ N 9
= o g Blows on c | €| s T o Material Description _5
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 88 e otes
Q| ok P 2| || OBo W
Lacustrine B
T (con't) —
105 —
- S21 | woh woh woh woh | 24 | 24 Gray silty CLAY, trace f sand —-70
110 L
- 822 | woh woh woh 1 24 | 24 Gray silty CLAY, trace f sand —-75
115 —
- S23 | woh woh woh 2 24 | 24 Gray silty CLAY, trace f sand —-80
120 —
-1 S24 | woh 3 3 4 24 | 24 Gray silty CLAY, trace f sand —-85
125 —
- 825 | woh woh woh 4 24 | 24 Gray silty CLAY, trace f sand —-90
130 —
-1 S26 | woh woh woh 2 24 | 24 Gray and red silty CLAY, varved —-95
135 —
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
4 of 10
Earth: 319ft  Rock: Oft
No. of No. of

Soil Samples:

59 CoreRuns: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 - 3
— . P N 9
S o g Blows on c € | 2 .‘_E a Materia(lj[’)\lescription _§
< [e RS ~ ~ o =
S E&| poomoes |5 8|8| FEE e
Q| oF P L |2 || Omo w
S27 [ woh 2 3 3 24 [ 24 Lacustrine Gray and red silty CLAY, varved —-100
(con't) =
140 —
- S28 woh 6 7 8 24 24 No Recovery —-105
145 L
-4 829 | woh 3 3 4 24 | 24 Gray and red silty CLAY, varved —-110
150 —
- S30 | woh woh 2 3 24 | 24 Gray and red silty CLAY, little ¢ gravel, varved —-115
155 —
- S31 | woh woh 2 2 24 | 24 Gray and red silty CLAY, varved —-120
160 —
- 832 woh woh woh 4 24 | 24 Gray and red silty CLAY, varved —-125
165 —
- 833 | woh woh woh 5 24 | 24 Gray and red silty CLAY, varved —-130
170
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
5 of 10
Earth: 319ft Rock: Oft
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 - 3
— . P N 9
€ | 028 Blows on ERRCEES s o Materia(lj[’)\lescription _§
< [e RS ~ ~ o =
S E&| poomoes |5 8|8| FEE e
Q| oF P L |2 || Omo w
170 Lacustrine B
-1 S34 | woh woh woh 2 24 | 24 (con't) Gray and red silty CLAY, varved —-135
175 —
- 835 woh woh woh 5 24 | 24 Gray and red silty CLAY, varved —-140
180 —
- S36 woh woh woh 4 24 | 24 Gray and red silty CLAY, varved —-145
185 —
- 837 | woh woh woh 4 24 | 24 Gray and red silty CLAY, varved —-150
190 L
- S38 | woh woh woh 3 24 | 24 Red brown silty CLAY, varved —-155
195 —
- 839 woh woh woh 4 24 | 24 Red brown silty CLAY, varved —-160
200 —
-1 S40 woh woh woh 3 24 | 24 Red brown silty CLAY, varved —-165
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
6 of 10
Earth: 319ft Rock: Oft
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @8.0 after ADT hours

SAMPLES —
B < S
— . —~ | ~ N Qo
= o g Blows on | €| .‘_E a Materia(lj[’)\lescription _§
< [e RS ~ ~ o =
S E&| poomoes |5 8|8| FEE e
Q| ok P 2| || OBo W
Lacustrine B
205 (con't) o
- S41 woh woh woh 2 24 | 24 Red brown silty CLAY, varved —-170
210 —
4 s42 wor wor wor wor | 24 | 24 E(fed brown silty CLAY, varved, TV 0.2tsf PP 0.5 | 445
215 —
- 843 wor wor wor wor | 24 | 24 Red brown silty CLAY, varved —-180
220 =
-1 S44 wor wor wor wor | 24 | 24 Red brown silty CLAY, varved —-185
225 =
- S45 | wor wor wor wor | 24 | 24 Red brown clayey SILT, varved —-190
230 —
- S46 | wor wor wor wor | 24 | 24 Red brown clayey SILT, varved —-195
235 —
- S47 wor wor wor wor | 24 | 24 Brown to red clayey SILT, varved —-200
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
7 of 10
Earth: 319ft  Rock: Oft
No. of No. of
Soil Samples: 59 Core Runs: 0 SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @8.0 after ADT hours

SAMPLES —
B c S
— . —~ | ~ N Qo
= o g Blows on c | €| T o Material Description _5
- o< = = [=) — © = ——
S| EZ| etomaes | 5|8|8| 88 e otes
Q| ok P 2| || OBo W
Lacustrine B
T (con't) —
240 L
- S48 wor wor wor wor | 24 | 24 Brown to red clayey SILT, varved —-205
245 L
- S49 | wor wor wor wor | 24 | 24 Brown to red clayey SILT, varved —-210
250 —
- S50 wor wor wor wor | 24 | 24 Brown to red clayey SILT, varved —-215
255 —
_ Brown to red clayey SILT, varved, PP 0.75 tsf -
S51 wor wor wor wor | 24 | 24 TV 0.3tsf 220
260 —
- S52 wor wor 7 10 24 | 24 Red silty CLAY —-225
265 —
- S53 wor 35 56 70 24 | 20 Red clayey SILT, varved —-230
270 =
- S54 wor 40 46 61 24 | 15 Red clayey SILT, varved —-235
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
8 of 10
Earth: 319ft  Rock: Oft
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @8.0 after ADT hours

SAMPLES —
? < £
—_ . | ~ N QO
£ | 02 Blows on S| 2| S B Material Description IS
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 88 e otes
Q| oF P L ||| O0mo w
Lacustrine B
7 (con't) —
275 L
-1 S55 35 38 45 56 | 24 | 18 Red clayey SILT, varved —-240
280 L
-1 S56 60 61 78 97 24 | 18 Red SILT 245
285 L
- S57 58 63 71 91 24 | 16 Red SILT 250
N Glacial Till B
290 L
-1 S58 40 42 49 68 24 16 Red c-f SAND, little silt —-255
295— L
7 —-260
300 L
7 —-265
305 L

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Little = 10 - 20%, Some =20 - 35%, And =35 -50%

Proportions Used: Trace =1 - 10%,

Total Penetration in
Earth: 319ft

Rock: Oft

No. of

Soil Samples: 59 Core Runs: 0

No. of

NOTES:

Sheet
9 of 10

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-5796-1
Inspector: B. Cote Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 838256.16
Start Date:  5-9-16 Route No.: ~ Sllver Lane Easting: 1031077.32
Finish Date: 5-13-16 Bridge No.: 05796 Surface Elevation: 36.1

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type:

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @8.0 after ADT hours
SAMPLES 3 - 3
—_ . | ~ N QO
= o § Blows on c c | o T o Material Description _5
N o= ~— S~ © — (0] = -
S| EZ| etomaes | 5|8|8| 88 e otes
Q| oF P L ||| O0mo o
S59 56 45 54 59 24 16 Glacial Till Red c-f SAND, little silt —-270
(con't) =
310— L
n —-275
315 Rig chatter at 315 ft, roller bit to 319 ft -
T —-280
b Assumed bedrock at 319" based on rollar bit B
320 action B
I —-285
n END OF BORING 319ft —
325— L
I —-290
330 —
T —-295
335 —
I —-300
340
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Sheet
10 of 10
Earth: 319ft  Rock: Oft ©
No. of No. of

Soil Samples: 59 Core Runs: 0

SM-001-M REV. 1/02




I Job No: 16-53057 Sounding: CPT16-5796-1

CONETEC Freeman Companies Date: 06:14:16 21:29 Cone: 419:T1500F15U500
) Site: 1-91 Interchange 29, Hartford, CT

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn

0 50 100 150 0.0 05 1.0 15 20 0.0 25 5.0 0 400 800 0 3 6 9
[

] TR R TRNENENE ANRNEVINE INENINANE AN IR RR R IRRTRI IR
0 Hand Augered Hand Augered Hand Augered Hand Augered Undefined

— —— e — — Sands

| | ——a

i 4 E = 4 SandMixtures

Sands
_— Silt Mixtures
B 1 B - —— 41 Sands
Sand Mixtures
—= Silt Mixtures
| SandMixtures
f—— Silt Mixtures
= Silt Mixtures
Silt Mixtures
Silt Mixtures
Clays
| Clays

50

100

Depth (feet)

i 4 Clays

150 — — — .

200 - - - .

Sensitive, Fine Grained

ays
| Sensitive, Fine Grained

Refusal Refusal | Refusal Refusal

250
Max Depth: 67.750 m / 222.27 ft File: 16-53057_CP5796-1.DRF SBT: Robertson, 1990
DepthInc: 0.050 m/0.164 ft Coords: UTM Zone 18 N: 4625982m E: 696494m

Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <1 PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




APPENDIX B

PREVIOUS TEST BORING LOGS




FORM MO ENG 158 ED 78

‘ | 482R12?§E4 “ioion | 3TATE rown e A Jrmoswe] viwm o | “wo. | sneera
. —— _ , — s CONN. EAST HARTFORD I-84-4-(016d 42~ i . ,
—~ | o : Y| (91)6242-216| 1983 [1-84,5 .?02 80?
| - | - ISTRUCTURE EXCAVATION EARTH (COMPLETE ) C.Y. 6,100 o -
| | ﬁ - - GRAVEL FILL | c. 34 GENERAL NOTES
: | N E = STATION w N E STATION N £ STATION PERVIOUS STRUCTURE BACKFILL C.Y. 9,440 ’ | | ’
PCC | 337814.899 etioms,aes .88+21.933 PC | 337565.257 | 629963.780! 83+ 03.049 PC 1338234964 630808367 | 94%00953 . CALCIUM CHLORIDE STABILIZED BASE TON 152 SPECIFICATIONS ,
PI__| 337988.586 | 630650.794] | Pl | 337659290 630207.286 | TP 338246073/ 6308/6.969 | = | BITUMINOUS CONCRETE CLASS | TON 34 Connecticut Department of Transporiation Form 8IZ(IS8ON,
PT 338219.397| 630828.601; 94+00.953 PCC 337814.899 630416.865 88+ 21.933 PT IRPE7 275 630825.300 | 94+28.946 BITUMINOUS CONCRETE CLASS |2 ' TON 90 DESIGN SPEC!FICATIONS
|A115°47-52.06" [T |291.358' | °.28"- " - 0°-46'-22.39" ; — - '
DL2°%° 43 | Tl 9' 8" = ’50.28- e W T- 26!.032' — a : OO,, 46, 2339 i T ‘3‘997, : : SHEAR CONNECTORS LS. | Stondard Specifications for Highway Bridges (AASHTO 1977),with the interim
e 2°-43'- 42,13 L |579.019 D -58'-58.76" | L | 518.884 - D {02°-45 -4;.0? L|27.993" | I /o" POLYVINYL CHLORIDE PLASTIC PIPE L.F. 26 specifications up to and including (1980}, as supplemented by the -
R| 2100.000' | | R| 1920.750' | B | R | 2074.458 | ‘ ELASTOMERIC BEARING PADS C.1.| 22,680 Connecticut Department of Transportation Bridge Manual (1964).
. - ‘ - ' B CLASS "A" CONCRETE C.Y. 2,980 éLLO\ng,BL% %}ESiG%ﬁTRESSES | y ,
, e ey : ' | ass an ass Concrete based on c = 3000 psi
- CLASS 'F CONCRETE C.Y. 465  Reinforcement (ASTM A6I5 GRADE 60). fs(tensile)= 24,000 psi
- | - | : BRIDGE I/2" PREFORMED EXP. JOINT FHILLER FOR BRIDGES S.F 970 Structural Steel | ,
N E____| STATION N £ STATION INSPECTION OF FIELD WELDS| 42-216-4 | | REMOVAL OF SUPERSTRUCTURE SILVER LANE BRIDGE Ls.| ASTM AS88 Weathering Ft.= 27,000 psi  All fhicknesses to 4'inclusive
PCC | 337828.987| 630417.268 | 88+30.896 PC | 337561.333 | 629971.662 | 83+03.966 | ~ METHOD_ I QUANTITY DEFORMED STEEL BARS (EPOXY COATED) Lbs.| 62,800 LIVE LOAD o
PT | 337915.658| 630528838 Bl |337742773 | 630441.514 - Radiographic or Ultrasonic in. | O DEFORMED STEEL BARS _ | [Lbs. | 318,000 HS 20-44 24,000 # Dual axles at 4-0°0.C.
PCC | 338014.820| 630629.468| 91+14.637 PCC | 338125108 |630769.387 | 92+90.78I ‘ Magnetic Particle L.F. | 0 | STRUCTURAL STEEL BRIDGE NO. 42-2i6-4 LS. | ! ZUTURE PAVING ALLOWANCE
Al 6°-4a-15.98" | T 141278 o] 28°-16-1259" | T |503.667 Ultrasonic in. | © CONCRETE CYLINDER CURING BOX EA. : COMPOSITE CONSTRUCTION
D| 2°-23'-14.37" |L | 282.23!" D| 02°-5i'-5324" | L {986.815 | | | | 6" C.C.M. OUTLETS FOR UNDERDRAIN L.F. 200 No temporary intermediate supports shall be used during the placing and
& | 2400000 ! R 2000.000 CONCRETE BRIDGE MEMBRANE WATERPROOFING (SHEET) S.Y. 1,660 setting of the concrete deck slab. Temporary supports may be used for
DiSTRiBUTiONa 42-216-4 DAMPPROOFING ; X" 1 970 structural steel erection only. Live and superimposed dead loads wiil be
 E— UNIT IQUANTITY - : o ’ permitted when directed by the Engineer but not less than IO days cfter
P v—— e BAGGED STONE C.FE i44 the final portion of the deck slab has been placed. - '
p u u e it bt
CONCRETE BLOCK SLOPE PROTECTION S.Y. 635 CLLASS 'A" CONCRETE . |
Substructure CY. " 1840 | 8°X 16" SLOPED GRANITE STONE CURBING FOR BRIDGES | L.F. I, 046 g;c?:e AU_C_::g;et;“f;in be used for the entire substructure and parapets
Footings cy. 1140 | PROTEGTIVE COMPOUND FOR BRIDGES Sy, 530 we ' .
ToTaL [cv | 3435 el e oA = CLASS "F" CONCRETE
_ 37 X342 LIT CONCRETE MEDIAN CURB (BRIDGE)} L.F. ! Class F Concrete shall be used for bridge decks including
METAL BRIDGE RAIL { TRAFFIC) L.F. 522 parapets.
. 2" RIGID METAL CONDUIT IN BRIDGE L.F. 885 JOINT SEAL
Toe of Siope 18" X 12" X 8" C.1. JUNCTION BOX EA. 7 See Special Provisions.
/ STRUCT. MOUNTED NOISE BARRIER (ACOUSTIC) | SF | 12,650 PARAFFIN
STAIN PROTECTION BRIDGE 42-2i6-4 L..S. l The cost oft furnishing and applying paraffin is included in the item
) for Class "F" Concrete. |
, | INCH CLOSED CELL ELASTOMER ClL| 395670 EXPOSED EDGES
“ : _ 1/2 INCH CLOSED CELL ELASTOMER C.1. 1,170 i . , ,
s,(__ ) / o & ‘ ) . ﬁ Exposed edges shall be beveled | x| unless dimensioned otherwise,
//'-Q>_ / _ww\’jggwfal\ 2 A A + 0A+00.953 RYz \D BB = STRUCTURAL STEEL
P BT ke TO0.9ES PO, SR 9 *, Ao = YCHEN See Structure Sheet No. 14 of 24 for ASTM designations.
- \\"}f?\\?ﬁ‘t = 5T Sha 94+00 955 Rie (5 B (2542 ) i e PAINT
\> N . W : ; B 3 § g, Ty NS A !
?:“"—N“?}\%’%”“@%" \i P b, 944095 ’é_‘R.CLB_ﬂ,.(RQQ waq\ Zm) NO pamting of structural Steel required . Steed surfaces to be prepared
- WL LA / P S 94428 746 - for weathering in accordance to the specifications.
x S i % 7 7 227 014 ATE - o] =hid, FOUNDATION PRESSURES |
(a4 \i} /%/ i 95 e 1“‘:5%% %m*g_g : The various Group Loadings noted on the substructure plan sheets
fe @ A n@“ Q 'f?%;%;%w \ t - refer to the Group Loads as given in the AASHTO Standard
/ g - N BEP-D0 S0P LT R Specifications for Highway Bridges.
B et e T Navied o kid., TiC
R corendhatab g Varies o] Bhle CONSTRUCTION JOINTS | |
..; e s Construction joints ,other than those shown on the plans, will not be
' %s o« Wl oskid, | permitted without prior approval of the Engineer. ' '
0 oh eno® < 99 B == DECIMAL DIMENSIONS
af - %@a@"‘“{*’?-wE‘;}i&ﬁgmﬁﬁf”iﬁﬁ%ﬁppm‘ﬂﬁhﬁ " o ! CZ:} ) \ﬁ{h‘en dimensions are given to less than three decimal places, the omitted
_.n‘_g.,m.%.txg«&!ﬁﬁ--w /C’j;gb" TR A Enld. digits shall be assumed to be zeros.
b N . 5N AR W 172 T W e s S Toe of Slope FELT ’
a— e e e irad S e v > mg : ; > ) P
I | ] NS 1 ' 4ﬁnﬁgﬂg x’g}éﬁ“@:“‘:mmxf:‘i - 2 w\!’tﬁ%;\;\:ﬁ‘s"}lﬁ ;& /U/”‘L ' The cost of Furnishing and placing 5 1b. felt is included in the item for i

L_t_@ﬂx._izﬂxsﬂ \¢ o < pe.BC ) Class "A" Concrete"
T —— QB-ic \ Cast Tron X % o —L LmB06 “Top of Slope
Slepe Vari ' e\ Tonchion Bos % -\ € o e, FAOTLABY Rha VB N B _
PQ erﬁvﬁ \ . \\ ?f LU AP ¥ H v - ?\QJ(E
: | N BT S, 5400953 RY2 1B R (E5.542 BT

, @ Denotes boring location
< ,

PCC Rte 15 N. B. Inner lane line \ BLAN @ Location of point of minimum vertical clearance
POC Sta, 92+90. 78| Rte. 15 B (13.542"L+) 1" = a0
$10.93+00.113 Rte. IS =
S5+, 11+98.275 SILVER LANE B “iroct. Moonted ;
_ _ > o T, VIOUTTed oadway :
Varies 134,702 1o 144979 ) Noise Bqrrier| MNoise Barrier e et
Coadway » gﬁudorg Moonte d B . & Brg. abut | o (chojmb s C Acoustic C O N NECTI CUT
se warrér | Nowse  Bacrier : : - N g _ T BTG avy |
Coostiy | CAcoustic | kol Bridae Bl Y R - Silverlane fep | DEPARTMENT OF TRANSPORTATION
] = | | T | - Z = — Finished Grade '
[ : e - = T : ot B A 90 e . it M O o 4: i | L e et 4 /‘H}! ‘ EAST HARTFORD
T ST SR T T s m-—.—.— [ S e —J;-—w%?‘—‘-—éazzz_:—" fr Wemernc R S SR — - i R M T IO SCI e AN S """‘ e e A ,...._,,.__.-,__..,2._.« .—“AE":::“::N::,“ SOGW“““'" Emmm 30‘»»»—% Tt - ’”"“""‘“"’""‘“"““ ’!"";,w -*-j::-ww i Te— u,.m..‘_.._.,, et
Y b e o ol e o T mm T T ST D O o T Ton e e ST DO O Thm mem men TS DS Te DT LI gmmn mim I th on ~ il g =~ A vyt et | - _\_"_% T e T T T T e e : . N )
Elev. 49.0 NI el slel 2d_sle i) : Approx. exist. ground RECONSTRUCTION OF INTERSTATE ROUTE 84
e e e ‘ e .:—;"‘?';‘ :::&:\":"". = 1 —';'. e — = KE;—: [ A ZME?;..WLWJ e B rd Pl } 3
Eley. 3550 .ﬁmmww_ . E}_m_.wz:zm._' T Eley. 34.0  Elev. 37.0 ROUTE 15 N.B. AND ROUTE 15 SB.
Flev. 31.0 \m_ ____;g“a;el Min. Vert Cl. \ Elev. 30.0 OVER
z, | Limits of conc. block | - Exist. Structure SILVER LANE
S - | | <lope protection. to be removed {Typ.) ) | |
f | . ?ae Sbr. sh. 17 ‘
; ¢ or plan \imite Limit of conc. block slope \ X GENERAL PLAN
| protection over b" calciurm ELEVATION I —— e - P ———
g | Pnloride stabilizes base — o } | ENGINEER  HAYDEN, HARDING AND BUCHANAN iNC.
| ' THE INFORMATION, INCLUDING ESTIMATED QUANITIES OF WORK e | . . .
SHOWN ON THESE SHEETS 1SBASED ON LIMITED INVESTIGATIONS DESIGNER Mir o, o CHECKER ¢
BY THE STATE AND IS INNO WAY WARRANTED TO INDICATE THE Ll :
TRUE CONDITIONS OR ACTUAL QUANTITIES OR DISTRIBUTION OF — QSCR'TON AVED A Sl WA Ao : W%@iﬁ S
QUANTITIES OF WORK WHfCH WILL BE REQUIRED. REVISIONS STRUCTURE NG 42 - 216~ 4 | .. 24

3¢93-0f



FORM RO ENG 134 ED ¥

: : e T M SRS ey TFD AID ROUTE SHEEY TOTSEL
8 y " { REGION STATE TOWN BROJ. MO, RO NO YEAN NG NG SMEETS :
1 conn| EAST HARTFORD  |1-84-4-9016342-216] 1983]-84,15] 504 | 807}
L-505
Rte. 15 E wl
Stas 91+15 45' Lt. a = N W 5f
11/14/79 2.5 DIA, CASED BORING © = = =S
N 338037 2 toelg
EL. 58.0 £ 630610 © v W
2 Red Brown Fine - Coarse 1 1 2181
< Sand, Some Fine - Medium
) Gravel, Little Silt
11 i5 Fi
y (RTE LL) 17l 4l
| 4
: 10
L-503 17
Rte. 15 ey 12 4
Sta. 90+21 72' Rt. - I 5 2t 7l :
1817925 DiA, CASED BORING © T 2 £9 : .
337887 s &' % 2 te. 15
. O i} C_E w 9 ' . - L
EL. 43.0 E 630618 81 - Sta. 9%;}2/?3.5 Rt. . | zto 2 o a_,jo
4 | Xed Brown Wedium Sand, Littld—7] 4 | ¢ [o 6 5 N 2»3 ?;?61%%59 BORING © = = =z
EL. 41.0 "6 .. Silt, Trace Gravel & Organics 8 N
) 630765 ©c v = v
17 | Brown Fine - Medium Sand 10 EL. 38.2 E
%% (RTE‘{S FiLL) ‘ %% 1| Brown Fine - Medium Sand, 1 1 1 is1
> 1y i 9 |13 olss L. 36.7 g Some Silt, Little Fine Gravel
2182 :
i ' , : %; . }g Brown Fine - Coarse Sand
11 BL, 34.0 |25 g 61 g
12 | 132 5 ( RTE 15 FILL) 10 |52
b s 147 B ; g 143
2 : 16 183 rown. Gray Fine - Coarse 16156 14
3 Z21 Sand 16
EL. 30.0 | 7 32 RTE 15 FILL 13
18 | Brown Medium - Coarse Sand, ii ( ) 8 2215 18 53
22 Trace Silt and Fine Sand 41 |,y 75 91 ¢ 16 . | KEY
T (RTE I5 FiLL) 23 iS4 | % 11 (87 L KEY
16 | 34 &4 Hrs.. 75 BORING NO. TYPE OF BORING
. = Y iz 11515 b LOCATION | RECOVERED SAMPLE
3 M . 5 17 | y¢ Lalss ig . DATE COORDINATES : NUMBER
9 85§ : Ts.
7% 24 Hrs. 32
- 28 SURFACE ELEVATION
17 . - 28 25 . —Y , | Si WATER LEVEL IN |
- 3 14 9 | 3 ks | 'BORING AT THE TIME
_, 5 18 21 3 11 - 1 OF EXPLORATION
.9 4 & 5is9 1% , EL.
Ik 1 p6 26 P OR HOURS THERE
%5 | ; | gg SN . ] igié RDEE:;?:;‘P?ON AFTER AS INDICATED
7 . * F-
— FON . | gg Brown 5ilt and Fine Sand 9 12 kg UNDISTURBED
- 15 | 4 ¥ 3 ( RTE 15 FILL SAMPLE
= 13 k7 EL. 11.5 &£ 24 9510 27
13 EL. 11.0['2“22_ |Black Peat . 2 , | EL. ‘Wm!:fsés:ﬁs?ow;e%
10 35 ) » - _NL
- 3 40] ooy Prown Silt, Some Fine | | 59 24115 57 ——=""T0P INDICATES
10 6 ~ | 28 12 3 - | 4 ‘ BLOWS PER 6" ON
| | 6 k8 9511 3 |
EL. 6.0 %g EL. 6.0 %% a0 I , SAMPLER
77{Gray Silt and Fine Sand 50| Gray Silt, Little Fine Sand 18 , 9 |,
7 7, 60 ( Varved) B | g ' | 27 ' Lk
: EL. 1.5 11512 i)
EL. 0.00 1259 4 0.00 B — EL. 0.00 [49 0.00 CASING BLOWS
ELi e . ottom of Boring e T ‘ PER FOOT
. , e 10 Js9
Gray Sl%té thiﬁ; Clay 2 4 g L1y EL. -4.3 |30
arve e AL - : ‘
B e e me P Samda | CASING 1.D= 25"  SAMPLER 1.D.=1 3/8"
6 15413 Is1a HAMMER WT.=300LBS. HAMMER WT. = 140 LBS.
J . - 1 F = it
EL. -8.5 b | ¢ K11 | EL. -8.8 T ; HAMMER FALL=24 HAMMER FALL =30
. Gra 11t, Li e ay,
Bottom of Boring Traze Fine Sand ’ 4 _
NOTE: L-503 ( varved) - 9 k13 | ABBREVIATIONS
Uncased boring from EL. 3.0 — | E. SO‘ERSE
: IN
B 5 | _ _ M. ME DiUM
Bl <173 , 3 512 : LIT. LITTLE
Sottom of Boring | SELL. DO BIEHE
DO T B LesDe | COBB. COBBLES
Uncased boring from EL.-5.8 . MISC. MISCELLANEOUS
BR. BROWN
SCALE: |"= 6 i
DEPARTMENT OF TRANSPORTATION |
RECONSTRUCTION OF INTERSTATE ROUTE 84
'TE ROUTE 15 NNB. AND ROUTE IS5 S.B.
| ' : | OVER
| | - ~ SILVER LANE
BORINGS SHEET | OF &
- —
THE INFORMATION, INCLUDING ESTIMATED QUANTITIES OF ENGINEER HAYDEN ,HARDING 8 BUCHANAN INC.
WORK SHOWN ON THESE SHEETS IS BASED ON LIMITED INVES- : ' : ' CHECKER D2V
TIGATIONS BY THE STATE AND IS IN NO WAY WARRANTED TO DESIGNER 1) BV | DRAFTSMAN @ AF . |
INDICATE THE TRUE CONDITIONS OR ACTUAL QUANTITIES OR [ oo ToaTE DESCRIPTION APPROVED )Q - _ DATE Déc. 26 1979 |
" DISTRIBUTION OF QUANTITIES OF WORK WHICH WiLL BE L , | B TR TR
REQUIRED. REVISIONS STRUCTURE NO, 4%{25« 4 3 ad

383- ol




FORM M0 ENG (%8 ED 78

f - - ) STATE TowM FEE ab PNIOJ ;o YEAW BT SREET TOTAL
. ’ REGION PROI NO ; f LY, b SHMEETYS
L-50] - | | : . . . 1 conn| EAST HARTFORD  [I-84-4-(916342-216] 1983 |-84,15] 505807}
Rte. 15 P - "
Sta. 92+20 44' Rt. . e
25" DIA. CASED BORING © & 2 290
N 338050 . Lo g
1 { Brown Fine - Medium Sand, n 34 4l s1
EL. 55.5 % Little Medium Gravel
~ 7 | Brown Red Fine - Medium Sand
8 | and Silt, Trace Fine Gravel 7 :
1(5) : ( RTE 15 FILL) 10} 15 2
14
19
34
| 16
10 | 184 5153
27 ¥
= , , | | B-16
38 20 Route 15 b
15 L2 44lwg Sta. 93+05 79' Rt. L
15 , 4 DIA. CASED BORING o = - 5P
28 - N 338092 :C; “‘} =, <
58 12} 585 , , 4 Red Brown, Fine - Coarse o 6 7 kg 1
L. 35,0057 EL. 35.6 [ 14| Sand, Little Fine Cravel, .
- - ' 10 Trace Silt
%2 Brown Fine - Coarse Sand Ogrs. 12
16 (RTE 15 FiLL) 2 14] ole 131 Brown, Fine - Medium Sand, |5 | .
33 - 751 Little Silt - 5 52
2 is
. ul L
Fim 11l 12057 | 27 6 | g
34 5% 9 p3 KEY
jé | EL. 24.6 [0 48 Hrs. | |
£ 10 éi Brown, Fine - Coarse Sand, e | | BORING NO. TYPE OF BORING. | _
AL 210 2;(2} 11 10lss gL, 21.6 ["E97 Little Silt 14 146 " LOCATION o RECOVERED SAMPLE -
e BT , 2 , 19 8 _ DATE COORDINATES NUMBER
75 Brown Cray Medium - Coarse ‘ 54| Brown Silt and Fine Sand " SURFACE ELEVATION : :
Sand, Some Fine Gravel 60 4
41 3 BL. 17.6 €0 31 WATER LEVEL IN
- (RTE 15 FiLL) 100 45149 | St 8 111 15 ks , | | 'BORING AT THE TIME
56 g ; . | ' OF EXPLORATION
EL. 14,0057 | ot e el M EL. B SxrLgmilion
e ‘ 61 yers, y SOIL. DESCRIPTION AS INDI
47 . . AFTER AS INDICATED
c5| Brown Fine Sand, Some Silt 12 g o 771 7 , AND REMARKS '
- 10/810 i7 Bl g ke | ~—UNDISTURBED
54 | | = | | o SAMPLE
3 B EL, 8.6 |03 | EL. |  |@}~—VANE SHEAR TEST
67 104 12 - i | 13 o NUMBER SHOWN AT
70 11,511 gg Gray Fine Sand and Silt 24 20187 - : —{— 10P 'NQ'CATE%
88 . = , , \ 4 BLOWS PER 6" ON
EL. 4.0 I86 | . T . \ /4 SAMPLER
224 Brown Silt, Some Fine Sand |10 ., EL. 2.6 [0% 5 |
69 A = — 1 17s8 00 MATCH LINE
EL. 0.00[7% 0.00 EL. 0.00 FZ&4 Brown Fine Sand and Silt PPl 103 CASING BLOWS
98 - _ Up.2
108 97 ,
1 00 : 17 - 114 " 158 PER FOOT.
14/513 70 ' 18 09 1
EL. -5.0 | 84 <159 129 24 3 817
' 107 1
Gray Silt, Trace Fine Sand 112 87 3 " “ "
andyc.zay ( varved ) 9 10 15| . 18 414 kis CASING 1.D= 2.5 0or 40° SAMPLER 1.D.= | 3/8
121814 gy g g LI 11147 ks10 gg HAMMER WT.=3000LBS. HAMMER WT. = {40LBS.
_ et (10 = ‘ HAMMER FALL=24" HAMMER FALL =30"
1271 Gray $ilt, Some Fine Sand o
; 13 ' 1
104 . 175 ( varved) 1§ 02 2 3 K19 |
121815 107 20 1,4 k11 88 ‘_ : ABBREVIATIONS ,
139 — ' 29 | c COARSE ’
2 .
%92 97 1 F FINE
61 205 10 112 2.4 4 1320 M. ME DIUM
EL.-18.5 : 10/s16 135 1% 116 k12 gg LIT. LITTLE
Bottom of Boring | 1 51 TR.  TRACE
NOTE: L-501 | 243 87 2 |, | - ggg; e
Uncaosed boring from EL.-2.0 320 EL. -63.9 4 {521 :
ased boring 185 9 114 . — e L L MISC.  MISCELLANEOUS
L2 17 513 EL. -222.44 4 < £ ¥ £ £ BR. BROWN
111 Bottom of Bering |
102 . |
BL, -27.411% P 1 NOTES. “5 6 , , L
120 Used | 38 Sample Spoon. SCALE: i"'= 6 = |
93 . washed ahead in 5'intervals then drove pipe
. Gray Silt and cla 5 pip
ﬁﬁ i E : 5 814 from EL.-22.4 to EL.-27.4 ) | CONNECT'CUT
o1 ( varved) Pl Jetyed from EL,*G3.9 1o EL, - 222.4 DEPARTMENT OF TRANSPORTATION
10 o T R started getting stiff af EL.-202.4 | RTEORD
g1 | - Started grouting @ EL.-217.4
gg 3 Drove open end from EL.-2i7.4 to EL.-222.4 : EAST HA
: : Ne recovery. \
4 H S B ’ RECONSTRUCTION OF INTERSTATE ROUTE 84
5 26
’ 107 ROUTE 15 N.B. AND ROUTE 15 S.B.
MATCH LINE : -
OVER
SILVER LANE
- BORINGS SHEET 2 OF %
1 |
THE INFORMATION, INCLUDING ESTIMATED QUANTITIES OF ENGINEER HAYDEN ,HARDING 8 BUCHANAN INC.
WORK SHOWN ON THESE SHEETS IS BASED ON LIMITED INVES: |
TIGATIONS BY THE STATE AND IS IN NO WAY WARRANTED TO DESIGNER BV, |ORAFTSMAN ZAF CHECKER [V
INDICATE THE TRUE CONDITIONS OR ACTUAL QUANTITIES OR DESCRIPTION APPROVED | e P e, DATE Dec, b |
DISTRIBUTION OF QUANTITIES OF WORK WHICH WILL BE .No‘ DATE _ f;% sl oo
REQUIRED. REVISIONS STRUCTURE NO. 42-216- 4
S Sl mumlw S i i . : =
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4 ' : FORM MO EnG  1%8 I0 9%
l

;;5:}: STATE TOW N ki rROJ. NG| vEAR AOLEXE FHEET, [ FOXER
PROJ. NO. - NG ND EHEETS
| _jconn| EAST HARTFORD  [I-84-4-1916342-216{ 1983 |1-84:15] 506 |80
B-15 | |
Route 15 | L-506 |
Sta. 93+92 39' Lt. Ll ' E ' -
11 27/79 " = - = ok . Rte. 15 N.B-
27770 4" piA. cASED BORING © ¥ 2 EO Sta. 95+15 50! Rr. L L
N 338230 5o N 11/13/79 25" DIA, CASED BORING © & @ &g
EL. 57.3 £ 630800 _ - N 338260 oL e <
: 2l _Brown Fine - Medium Sand, L EL £ 63 o w N » "
Rloselied, 3 [Little Silt (RTE I5 FiLL)| Pt e 1/ Red Brown Ffjess Medium Z
- S
é . . li Sand, Trace Silt L5t
Red Brown Medium - Coarse 2
18 sand, Some Silt and Gravel | 13| , EL. 51.5 [ 3 (RTE 15 FILL)
- . 8 52 = ;
2 (RTE 15 F“-L) % Red Brown Fine - Coarse 1 1
18 3] Sand and Silt, Little Fine 3|52
10 3] - Medium Gravel .
2 10 3 (RTE 15 FiLL)
- 2l 11z Is3 s ,
5 | 2 31 6ls3
71 , %a
76 14 28
79 13.4 15 |54 78
EL. 40.3] 77 e 2§ 5
119  Brown Medium - Fine Gravel, 19 6 54
133 Some Fine - Coarse Sand, : 31
%gg Little Silt, Trace Cobbles |116/ ., 74
e ( RTE 15 FILL) . 50 1S5 27 <
283 - 104 19 lss
¥7
38
30 133109/ 40
- 127 : - 120 120/
EL.. 30,3483 , EL. 29.5 [170 a1
” 493 Brown Fine - Medium Sand 1% S6
&L i 2‘;2 L (RTE I5FlLL) —o 50| Brown Gray Fine - Coarse KEY
170 Brown Medium - Coarse Sand 7 57 16 57 : 27 Sand, Trace S5ilt _ | — _
698 | TE 5 FILL 21 BORING NO. TYPE OF BORING .
323 (RTE 15 FILL) | Rk (R ) Li37057 | 4 pee ~ LOCATION
478 . RECOVERED SAMPLE
=7 . | 130 . A | ~ DATE COORDINATES NUMBER
260 | 30§ 50 |ss | O WU | tir " SURFACE ELEVATION | |
ggﬁ | 29 64 |46 s et | S| WATER LEVEL IN
= _ 97 !(_BORiNG AT THE TIME
27 g lgg e _ , : EL. OF EXPLORATION.
24 28 . OR HOURS THERE
34 159 ,
46 . 35 | . SOl PESCRIPTION AFTER AS INDICATED
o | B | oy fion AND REMARKS ‘ |
1027 iég ~——UNDISTURBED
250 23 s10 | 91 | 54 EL. | @ VANE SHEAR TEST
EL. 9.3 [539 o | 1 9810 - - « NUMBER SHOWN_ AT
22 Gray Medium - Coarse Sand, 6% = TOP INDICATE§
BL. 6.8 529 Some Silt (RTE I5 FILL) 5 - BL. 6.5 [ 68] | 4 BLOWS PER 6"ON
EL. 6,3)17127 | Black Organic 8ilt | 15511 EL._5.5 gg Y Black Peat =12 , /[ _ SAMPLER
913 Gray Medium - Coarse Sand, 83 . N . 9 511
g Some Silt 112] Gray Silt, Some Fine Sand
. ‘ 7 '
EL. 1.8 %”f’ NI PV S 158 (varved) CASING BLOWS
EL, 0,04 | Brown Gray Fine - Medium 0,00 : 19 0,00 - PER FOOT
648 5and, Some Silt s v i 3o 517
360 ' i5 | ‘ Bottom of Boring
| 013 2] 5% leis :
6 . [ ] otk
?js ‘ CASING 1.D=2.5 0or 4.0 SAMPLER 1.D.= | 3/8
EL. -6.7 [700 | HAMMER WT.z300LBS. HAMMER WT. = 140 LBS.
A0 . 5 ] HAMMER FALL =24" HAMMER FALL =30"
:1:0::5% Gray Silt, Some Fine Sand 18 20 50 heiid |
100
147 (Varved)
1509 , ABBREVIATIONS
17, ; | C. COARSE
271815 F. FINE
M. MEDIUM
LIT. LITTLE
: _ _ : TR TRACE
3 170s16 V . BOUL. BOULDERS
EL, =26.7 : ' ‘ coB8. COBBLES
MISC. MISCELLANEOUS
Gray Silt, Little Clay 10 BR. BROWN
- 17 S17
- {Varved) A Py
SCALE: |"= 6' _
| DEPARTMENT OF TRANSPORTATION
_ 4 \ . =
EL. -34.2 21 6ig18 _ . g@ ? | | - EAST HARTFORD
caTEs: oo of Horing | RECONSTRUCTION OF INTERSTATE ROUTE 84
Used 1% Sample spoon | . . . ROUTE 15 N.B. AND ROUTE 15 S.B.
Uncased bporing from EL.-ILT - | ;
Washed ahead in 5'intervals then drove | | OVER
pipe from EL.32.3 to bottom of hole. SILVER LANE
, : ]
BORINGS SHEET 3 OF 3
, o= : ol
THE INFORMATION, INCLUDING ESTIMATED QUANTITIES OF ENGINEER HAYDEN ,HARDING & BUCHANAN [NC.
WORK SHOWN ON THESE SHEETS IS BASED ON LIMITED INVES: 1
TIGATIONS BY THE STATE AND IS IN NO WAY WARRANTED TO DESIGNER &Y

DRAFTSMAN (G AF CHECKER 1)y

INDICATE THE TRUE CONDITIONS OR ACTUAL QUANTITIES OR

| DISTRIBUTION OF QUANTITIES OF WORK WHICH WilL BE "0;..°M £ Opan T Laleaiiod o il Sl ...:?ti E%ﬂ,,’i‘i“ ?7
| | | | - | REQUIRED. | REVISIONS STRUCTURE NO. a%-216- 4 5 24 |

283-0!



APPENDIX C

RESULTS OF LABORATORY TESTING




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382122

Moisture Content of Soil and Rock - AASHTO T 265
Boring ID Sample ID Depth Description Moisture
Content, %
S5796-1 UP-1 - Top 67-69 Moist, gray clay 45.6
S5796-1 UP- 1 - Top middle 67-69 Wet, gray clay 40.1
S5796-1 UP- 1 - Bottom 67-69 Moist, greenish gray clay 43.3
middle
S5796-1 UP- 1 - Bottom 67-69 Wet, greenish gray clay 43.4
S6043-1 UP- 2 - Top 53-55 Moist, gray clay 58.9
S6043-1 UP- 2 - Top middle 53-55 Moist, gray clay 51.3
S6043-1 UP- 2 - Bottom 53-55 Moist, greenish gray clay 52.2
middle
S6043-1 UP- 2 - Bottom 53-55 Moist, greenish gray clay 53.3

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:12:09 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 06/24/16 Checked By: emm
Depth : - Test Id: 382024

Moisture Content of Soil and Rock - AASHTO T 265
Boring ID Sample ID Depth Description Moisture
Content,%o
S5796-1 UP- 3 - Top 85-87 Moist, greenish gray clay 51.3
S5796-1 UP- 3 - Top middle 85-87 Moist, greenish gray clay 51.8
S5796-1 UP- 3 - Bottom 85-87 Moist, gray clay 42.9
middle
S5796-1 UP- 3 - Bottom 85-87 Moist, gray clay 53.4
S-8132 Tube 1 - Top 35-37 Moist, reddish brown clay 36.9
S-8132 Tube 1 - Top 35-37 Wet, reddish brown clay 43.5
middle
S-8132 Tube 1 - Bottom 35-37 Moist, dark reddish brown silt 31.9
middle
S-8132 Tube 1 - Bottom 35-37 Wet, dark reddish brown silt 44.6

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:14:21 PM




Client: Freeman Companies, LLC

> s Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S-5796-1 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-3 Test Date: 08/02/16 Checked By: emm
Depth : 10-12 ft Test Id: 384944
Test Comment: -
Visual Description: Moist, red sand with silt and gravel
Sample Comment: -
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Grain Size (mm)
% Cobble %Gravel % Sand % Silt & Clay Size
- 305 58.9 10.6
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =13.9597 mm D30=0.3715 mm
1.5in 37.50 100
] Deso=1.9405 mm D15=0.1303 mm
1.0in 25.00 87
0.75in 19.00 87 D50 =0.9090 mm Dio=N/A
0.5in 12.50 84 Cu =N/A CC =N/A
0.375in 9.50 80
#a 475 70 Classification
#10 2.00 60 M N/A
#20 0.85 49
#40 0.42 32
=55 oo - AASHTO Stone Fragments, Gravel and Sand
#100 0.15 16 (A_l_b (0))
#200 o078 o Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD
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Client: Freeman Companies, LLC
- s Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S5796-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-1 - Top middle Test Date: 07/13/16 Checked By: emm
Depth : 67-69 Test Id: 382132
Test Comment: -
Visual Description: Wet, gray clay
Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

50

Plasticity Index
[ IN
S S

N
o

107

Content, %o

0 f 1 f f f f f f f f f
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index

‘ UP-1 - Top middle|S5796-1

67-69 40 36 23 13

1.3

Dry Strength: MEDIUM
Dilatancy: RAPID
Toughness: MEDIUM

Sample Prepared using the WET method
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Client: Freeman Companies, LLC

- s Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S5796-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-1 - Bottom Test Date: 07/13/16 Checked By: emm
Depth : 67-69 Test Id: 382127
Test Comment: -
Visual Description: Wet, greenish gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90

Plasticity Chart

60

50

Plasticity Index
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9 2 S S O S S

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %o
‘ UP-1 - Bottom |[S5796-1| 67-69 43 39 23 16 1.3

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: NONE
Toughness: MEDIUM

printed 7/19/2016 6:06:37 PM



Client: Freeman Companies, LLC
- s Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S5796-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-3 - Top middle Test Date: 07/14/16 Checked By: emm
Depth : 85-87 Test Id: 382094
Test Comment: -
Visual Description: Moist, greenish gray clay
Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

50

Plasticity Index
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N
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Content, %o

0 f 1 f f f f f f f f f
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index

‘ UP-3 - Top middle|S5796-1

85-87 52 55 27 28

0.9

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

Sample Prepared using the WET method

printed 7/19/2016 6:06:38 PM




Client: Freeman Companies, LLC

- s Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S5796-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-3 - Bottom Test Date: 07/13/16 Checked By: emm
Depth : 85-87 Test Id: 382089
Test Comment: -
Visual Description: Moist, gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90

Plasticity Chart

60

50

Plasticity Index
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S S

N
o

107

9 2 S S O S S

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %o
‘ UP-3 - Bottom |[S5796-1| 85-87 53 52 27 25 1.1

Sample Prepared using the WET method

Dry Strength: MEDIUM
Dilatancy: NONE
Toughness: MEDIUM

printed 7/19/2016 6:06:38 PM



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, greenish gray clay

Remarks: System v
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186
Fressure Curves
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EXPRESS
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Checked By: njh
Depth: 67-69 ft

Project No.:
Elevation:

10000

1000
Effective Stress, psf
intact

Location: Hartford, CT

Tested By: md
Test Date: 06/09/16

Sample Type:

UP -1

55796-1
CRC-11

100
Description: Moist, greenish gray clay

Project: Reconstruction of Exit
Remarks: System v

Sample No.:

Boring No.:
Test No.:

Wed, 15-JUL-2016 14:51:11
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Geolesting
EXPRESS

Project: Reconstruction of Exit
Boring No.: S5796-1

Sample No.: UP-1

Test No.: CRC-11

Soil Description: Moist, greenish gray
Remarks: System v

Estimated Specific Gravity: 2.82
Initial Void Ratio: 1.03
Final Void Ratio: 0.847

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/09/16
Sample Type: intact

clay
Liquid Limit: 39

Plastic Limit: 23
Plasticity Index: 16

Before Consolidation

Trimmings Specimen+Ring
C-1254 RING
215.83 261.53
152.99 220.78
8.3600 109.11
144.63 111.67

43.45 36.49
-—- 1.03
- 99.88
- 86.666

Project No.: GTX-304831
Checked By: njh

Depth: 67-69 ft
Elevation: ---

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.91 in

After Consolidation
Specimen+Ring Tri

254._34
220.78
109.11
111.67

30.05

0.847
100.00
95.238

mmings
16941

156.75
122.57
8.8300
113.74

30.05

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, gray clay

Remarks: System O
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, gray clay

Remarks: System O
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Project: reconstruction of Exit
Boring No.: S5796-1

Sample No.: UP-3

Test No.: CRC-4A

Soil Description: Moist, gray clay
Remarks: System O

Estimated Specific Gravity: 2.75
Initial Void Ratio: 1.44
Final Void Ratio: 0.882

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

CRC TEST DATA

Location: Hartford, CT

Tested By: md

Test Date: 06/28/16

Sample Type:

Liquid Limit: 52
Plastic Limit: 27

intact

Plasticity Index: 25

Before Consolidation

Trimmings
C-1428

111.98
75.790
8.0300
67.760

53.41

Specimen+Ring
RING

247.53
200.49
109.81
90.677
51.88
1.44
98.99
70.373

Project No.: GTX-304831
Checked By: njh

Depth: 85-87 ft
Elevation: ---

Specimen Diameter: 2.50
Initial Height: 1.00 in
Final Height: 0.77 in

After Consolidati
Specimen+Ring

229.51
200.49
109.81
90.677

32.01

0.882
100.00
91.393

in

on
Trimmings

B-453

126.48
97.840
8.3600
89.480

32.01

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.
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Geotechnical Report

Rehabilitation of Bridge 06000A

Route 5/15 NB over I-91 NB, Reserve Road, Route 2, CT River, and Railroad
State Project No. 63-703

Hartford and East Hartford, Connecticut

February 14, 2017
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1.0 INTRODUCTION

11 Summary

This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations for
rehabilitation of Bridge 06000A, Route 5/15 NB over I-91 NB, Reserve Road, Route 2, CT River, and Railroad.
Abutment 1 and Piers 1, 2, and 3 will be widened to accommodate two additional travel lanes.

We recommend that the widened abutments and piers be supported on steel H-Piles driven to refusal on bedrock, and
pile tip reinforcement should be provided. Filling behind the Abutment 1 and wingwall will result in settlement of subgrade
soils and downdrag loads on abutment piles will occur. Additionally, soils at Abutment 1 and at the piers were found to be
corrosive. We recommend that bitumen coatings be applied to piles supporting Abutment 1 and the piers to provide
protection against corrosion, and to reduce downdrag at Abutment 1. Preaugering will be required to protect the coatings.

1.2 Scope of Work

Freeman Companies, LLC performed the following tasks:

. Engaged a subsurface exploration contractor to conduct test borings at the site.

. Provided technical monitoring of the explorations.

. Arranged for a testing laboratory to conduct laboratory soil tests.

. Evaluated the subsurface conditions

. Conducted settlement evaluations

. Prepared this report containing geotechnical design recommendations and construction considerations.

1.3 Authorization
The work was completed in accordance with our agreement dated October 21, 2015.
14 Project Vertical Datum

Elevations in this report are in feet and reference NAVD-88.

2.0 PROJECT AND SITE DESCRIPTION

2.1 Project Description

Abutment 1 will be widened by 33 feet on the east side, and Piers 1, 2, and 3 will be widened by an average of about 21
feet to accommodate the additional travel lanes. The pile cap supporting Abutment 1 will be enlarged to support the

widened abutment. The widened portions of Piers 1, 2, and 3 will be supported on new pile cap foundations constructed
adjacent to the existing foundations.
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2.2 Site Description

Abutment 1 will be widened on the southeast side, between the existing abutment and the on-ramp from Route 5/15 to
I-91 NB. The area slopes downward to the southeast to the on-ramp, and is grass-covered with some trees. Ground
surface is about El. 67 at bridge grade, and slopes from approximately El. 46 to 34 in the area of the abutment widening.

Piers 1 and 2 are located north of 1-91 NB and south of Reserve Road and railroad tracks. Pier 3 is located north of
Reserve Road. Ground surface is gravel covered and at about EI. 48 at Pier 1, El. 36 at Pier 2, and El. 35 at Pier 3.

3.0 EXPLORATIONS
3.1 Recent Explorations

Four test borings (S2-1 through S2-4) were drilled by New England Boring Contractors, Inc., Glastonbury,
Connecticut. Boring S2-1 was drilled Abutment 1, and borings S2-2, S2-3, and S2-4 were drilled near Piers 1, 2, and
3. Borings were drilled to depths ranging from 64 to 100 feet below ground surface. Standard Penetration Tests
were completed at maximum 5 foot intervals within the test borings. Ten-foot-long NX-size rock cores were obtained
from each boring. Explorations were backfilled with drill cuttings. A groundwater monitoring well was installed in
boring S2-3 OW to measure groundwater levels. A roadway box was placed at ground surface to protect the
installation.

A Freeman Companies geologist monitored the drilling, described the soil samples, and prepared the test boring logs
included in Appendix A, Recent Boring Logs. Exploration locations were surveyed by CME Associates, and are
shown on Figure 2, Subsurface Exploration Location Plan.

3.2 Previous Subsurface Explorations

Several previous test borings were drilled in the vicinity of the new bridge and are considered applicable, including B-
103, B-104, B-107, B-109, B-111, B-114, and B117A. Approximate locations of borings obtained from record
documents are shown on Figure 2, Exploration Location Plan, and logs are provided in Appendix B.

3.3 Laboratory Testing
A laboratory testing program was conducted, consisting of:

Twelve moisture content tests

Two pH tests, two electrical resistivity tests, and two soluble sulfate tests
Five grain size analyses

Three Constant Rate of Strain (CRS) Consolidation Tests

Six Atterberg Limit Determinations

One unconfined compression test on a rock core sample.
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Laboratory tests were conducted by Geotesting Express, of Acton, Massachusetts. Results of laboratory testing are provided
in Appendix C, Laboratory Test Data. Results of previous and recent consolidation tests are plotted on Figure 3 Summary of
Varved Clay Properties, West of Connecticut River.

4.0 SUBSURFACE CONDITIONS
4.1 Subsurface Conditions
Subsurface conditions encountered in the explorations include Fill, Alluvium, Lacustrine, and Glacial Till overlying

Bedrock as described below. A summary of subsurface data is provided in Table I. Subsurface profiles at the
abutments and piers are provided on Figures 4A through 4D, Subsurface Profiles.

Thickness Stratum | Generalized Description
Range (ft.)
21019 Fill Loose to dense brown, c-f SAND, trace to some c-f gravel, trace to some silt, trace

brick, wood, glass, rubble, cement, organic material, petroleum-like odor noted in
S2-3, strong odor detected in S2-4. Standard Penetration Test (SPT) N-Values
ranged from 5 to 55 blows per foot (bpf).

251042 Alluvium  |Very loose to medium dense gray SILT and f SAND; to gray c-f SAND, trace f gravel,
trace silt. SPT N-values ranged from 1 to 44 bpf.

12.5t0 38 Lacustrine |Varved red-brown CLAY and SILTY CLAY, in regular layers typically ¥ to % inch
thick and up to 3 inches thick at some locations. SPT N-values typically range from
0 to 4 bpf, however the deposit is typically medium stiff.

15t014.5 Glacial Till '{Medium dense to very dense red-brown c-f SAND, some coarse to fine gravel, some
silt. Cobbles and boulders are commonly present within the glacial till stratum in the
region. SPT N-values ranged from 15 to more than 100 bpf.

Bedrock |Bedrock was described as brown ARKOSE, medium strong to strong with fractured
zones. The top 0 to 5.5 feet of bedrock was weathered.

Groundwater — Water was encountered in the borings at depths ranging from 6 to 18 feet (El 4 to El 18). Groundwater was
measured in the observation well S2-3 (OW) at El. 7.6, nine months after the well was installed. Groundwater levels were
measured during drilling activities and may not represent static levels, except at observation wells. Water levels will vary with
season, water level in the nearby Connecticut River, precipitation, temperature, and other factors.

Corrosion — Corrosion testing was conducted on samples recovered from test borings S1-2 (Abutment 1), S1-5 (Pier 2), and
S1-12 (Abutment 2). Results are summarized below:

Test parameter S2-1,15’-17" (Abut 1) S2-3,5'-7" (Pier 2)
pH 6.8 7.5
Electrical Resistivity (ohm-cm) 1,343 486
Sulfates (ppm) <50 297

Page 3



Geotechnical Report FREEMAN

Rehabilitation of Bridge 06000A COMPA
Route 5/15 NB over I-91 NB, Reserve Road, Route 2, CT River, and Railroad

State Project No. 63-703

Hartford and East Hartford, Connecticut

February 14, 2017

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS
51 Foundation Design Recommendations

Downdrag - The threshold settlement for downdrag loads on piles is commonly considered to be 0.4 inches.
Settlement evaluations were conducted at the proposed abutments to estimate the magnitude of total settlement, and
whether settlement would cause downdrag at the existing and proposed piles. Predicted total settiement calculated
using the computer program Settle 3D (by RocScience) is as follows:

Normal Weight Fill: 2% inches south of abutment; 1% inches at abutment (incl. % inch on-going secondary)
Expanded Shale: 1% inches south of the abutment; 1 inch at the abutment (incl. % inch secondary)
Geofoam: 3/4 inch south of the abutment; %2 inch at the abutment (incl. 0.4 inch secondary)

These settlements will result in downdrag loads on the abutment piles. We recommend that coatings be applied to
piles to reduce downdrag loads at the abutments, or that piles be oversized to allow for downdrag. A 90 percent
reduction in downdrag loads is considered feasible using bitumen coatings, whereas a 33 percent reduction in
downdrag has been reported for an epoxy coating referred to as Slickcoat. We recommend that bitumen coatings be
considered for this project. We recommend that backfill consist of expanded shale aggregate.

Corrosion — AASHTO Section 10.7.5 indicates that soils are corrosive if pH is less than 5.5, resistivity is less than
2,000 ohm-cm, or sulfate concentration is greater than 1,000 ppm. Based on these criteria, soils at the Abutment 1
and the piers are considered corrosive. Corrosion mitigation methods typically include providing a protective coating
(AASHTO C10.7.5). The NCHRP report titled “Design and Construction Guidelines for Downdrag on Uncoated and
Bitumen Coated Piles”, Briaud and Tucker, 1996, pg. 10, indicates that bitumen coatings provide corrosion
resistance.

We recommend that bitumen coatings be applied to piles at Abutment 1, to provide both corrosion protection and
downdrag mitigation. Bitumen coating should also be applied to piles at the piers to provide corrosion resistance.
Alternatively, epoxy-coated piles may be considered for corrosion protection at the piers.

Pile Design
. Seismic Design: Soils are not susceptible to liquefaction. Soil conditions at the site are defined as AASHTO

Site Class E. Assume peak ground acceleration (PGA) of 0.061g, a short-term acceleration coefficient Ss=
0.132g and long-term acceleration coefficient S;= 0.037g, respectively.

. Pile Type: HP12x74 with pile tip reinforcement driven to end bearing on bedrock, Grade 50 steel. Other H-
Pile sections may also be considered.

. Service Limit: 125 tons, assumes a HP12x74 pile area equal to 21.76 square inches. Subtract an appropriate
allowance for downdrag for piles supporting the abutments, as indicated below.

. Strength Limit: For end bearing piles, assume a strength limit equal to the structural capacity of the pile.

Settlement of piles is expected to be equal to the elastic compression of the pile.
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. Downdrag: Estimated downdrag loads are listed below:
Abutment 1.
160 tons (single piles, uncoated) or 16 tons (single pile with bitumen coating)
14.5 tons (corner pile in a group with bitumen coating)
13 tons (side pile in a group with bitumen coating)
8 tons (inside pile in a group with bitumen coating)

. Load Tests: Minimum of 3 dynamic load tests with matching signal analysis (4 tests if 26 or more piles, and
no less than 2% of the production piles, AASHTO Table 10.5.5.2.3-3).

. Test Piles: Recommend same piles and criteria as load tests (AASHTO 10.7.9)

. Minimum Spacing: Center to center spacing should be 2% times the pile diameter (AASHTO 2012 10.7.1.2)
and at least 30 inches. Minimum 9 inches to the nearest edge of the pile cap

. Lateral Resistance: Use the pile capacity in batter. Additional lateral load capacities in bending will be
provided based on LPile analyses once pile loading is established.

. Subgrade Preparation Below Pile Cap: Pile cap subgrades are expected to occur within silty soils that can

easily be disturbed and become unstable. We recommend a minimum 12-inch thick layer of crushed stone
(CTDOT Form 817 M.01.01 No. 6) overlying separation fabric (CTDOT Form 817 Sec. 7.55 M8.01-26) over

the subgrade.
. Bottom of Structure and Estimated Pile Length:
Substructure Bottom of Pile Cap Elevation Estimated Pile Tip
Elevation

Abutment 1 26.1 -61

Pier 1 9.5 -62

Pier 2 15.8 (west support) 14 (east -56

support)

Pier 3 20 -51

Abutment Design

+  Backfill Material:
Expanded Shale Aggregate between Abutment 1 and Abutment 2 of New Bridge
Provide a 12-inch thick layer of compacted granular fill between top of Expanded Shale and
Roadway Base
Assumes a 24-inch thick pavement section
+ Est. Settlement: Up to 1-in. total settlement at Abutment 1
+  Weep Holes: 4 inch dia. weep holes at max 10 foot spacing, installed according to CTDOT specifications.
» Lateral Pressures: Refer to Figure 5 — Active Earth Pressures

6.0 CONSTRUCTION CONSIDERATIONS

6.1 Excavation

Proposed bottom of pile caps will be within the Fill and Alluvium strata. The alluvium and portions of the fill are highly
susceptible to disturbance by construction equipment, and are expected to be wet due to shallow groundwater.

Excavation to footing subgrade should be made using a smooth-bladed backhoe bucket. Excavation geometries
should conform to OSHA excavation regulations contained in 29 CFR 1926, latest edition.
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6.2 Pile Cap Subgrade Preparation

The alluvium and portions of the fill have low strength and are highly susceptible to disturbance from construction
equipment and vibrations. The contractor shall anticipate that a temporary working pad will be necessary to support
installation equipment. We anticipate that working pads could potentially include multiple layers of geogrids,
stabilization fabric, crushed stone, well-graded sand and gravel aggregate, or other materials, and the working pad
may need to be on the order of three feet thick. The contractor shall be responsible for design of an appropriate working
pad capable of supporting his proposed installation equipment. A draft special provision is provided in Appendix D.

Soil bearing surfaces should be protected against freezing both before and after concrete placement. If construction
takes place during winter months, foundations should be backfilled as soon as possible following construction.
Alternatively, insulating blankets or other methods may be used to protect against freezing.

6.3 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 and dynamic load testing should be conducted as indicated above.
Vibrations from pile driving should not affect the structural integrity of adjacent structures. However, vibration and
noise will likely be noticeable inside buildings 300 feet away, or more.

Coatings should be applied to the piles prior to transportation to the site. It should include a primer coat that may be
sprayed or painted onto the piles, and a final coat.

Piles with bitumen or epoxy coatings should be installed in a preaugered and cased hole to avoid damage to the piles
during pile driving. Piles should be preaugered through the existing fill and alluvial deposits (granular soils) to the top
of lacustrine deposits. Additionally, the alluvium is expected to be susceptible to settlement from pile driving, and
settlement of the alluvial deposits could affect nearby structures and utilities. The top of lacustrine deposits is
typically about El -20. Sand should be placed in the casing as the casing is extracted.

Draft special provisions are provided in Appendix D.

6.4 Expanded Shale Aggregate

Expanded shale aggregate should be placed in layers 1.5 to 2 feet thick, and compacted with self-propelled vibratory
compaction equipment with static weight less than 6,600 Ibs. The minimum number of passes should be limited to
two and the maximum four, to avoid particle breakdown during compaction. A draft special provision is included in
Appendix D.

6.5 Temporary Lateral Support

We estimate that excavations will be required to reach the pile cap subgrade. Temporary lateral support of
excavations will be required to maintain and protect traffic flow, and to protect nearby utilities. Steel sheetpiling or

soldier piles and lagging with multiple levels of bracing appears feasible. Surface water should be diverted away
from excavations.
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6.6 Excavation Dewatering

Excavation dewatering will be required to permit construction in in-the-dry. Pumping from sumps located in the
bottom of excavations appears feasible. Surface water should be diverted away from excavations. Pumping,
handling, and treatment of excavation dewatering fluids should be in accordance with all applicable regulatory
agency requirements.

6.7 Reuse of Existing Soils

The existing soils to be excavated will consist primarily of fill and silty sands with gravel. These soils are silty and are
not expected to be suitable for reuse as Pervious Structure Backfill or Granular Fill. Excavated soils may be suitable
for reuse as embankment fill. However the silty soils are difficult to properly compact when wet, and may need to be
dried to achieve compaction. Drying the soils can be difficult and at times impractical, particularly during periods of
cold and wet weather.

7.0 FUTURE SERVICES AND LIMITATIONS

We recommend that a qualified geotechnical engineer be engaged during construction to observe:

. Preparation of foundation bearing surfaces
. Pile installation and load tests
. Verify that soil conditions exposed in excavations are in general conformance with design assumption, and

that the geotechnical aspects of construction are consistent with the project specifications.

This report was prepared for the exclusive use of CME Associates and the project design team. The
recommendations provided herein are based on the project information provided at the time of this report and may
require modification if there are any changes in the nature, design, or location of the structure.

The recommendations in this report are based in part on the data obtained from the subsurface explorations. The
nature and extent of variations between explorations may not become evident until construction. If variations from
the anticipated conditions are encountered, it may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no warranty, express or implied, is made.
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2014-1001

Bridge 06000A Rt 15 SB over |-91 NB Rt. 2 & CT River & RR
Contract CORE ID: 15DOT0148AA, State Project No. 63-703
Hartford, Connecticut

Table 1
Subsurface Data
Thickness (ft.) Groundwater Bedrock
Boring No Ground Surface Depth (ft.) hered
. . . . . L tri - Weat| . .
El Pavement/Topsoil Fill Alluvial Deposit acus r|'ne Glacial Till eathere Depth (ft.) Elevation Depth (ft.) Elevation
Deposit Bedrock
Recent Test Borings
S2-1 29.6 100C 1 19 29 35 3 3 11.5 18.1 87 -57.4
S2-2 17.5 89.5C 0.2 8.8 25 30 10 55 NM NM 74 -56.5
$2-3 (OW) 2238 64C 05 9.5 29 12.5 1.5 1 15.2 7.6 53 -30.2
S2-4 22.8 85C 0.5 8 35 20 8.5 3 19 3.8 72 492
Previous Test Borings
B-104 25.6 84C 0 6 42 10.5 14.5 1 17.5 8.1 73 -47.4
B-107 15.2 86C 0 4 30 38 4 0 8.5 6.7 76 -60.8
B-111 19.5 95C 0 3 36 30 12 4 NM NM 81 -61.5
B-114 17.4 84cC 0 35 335 27 9 1 6.2 11.2 73 -55.6
B-117A 295 %0cC 0 13 36.5 23.5 7 0 NM NM 80 -50.5
Notes:
1. Ground surface elevations at recent test borings were surveyed by CME Associates, Inc. Ground surface elevations at previous borings were shown on the logs and corrected to NAVD-88 in this table.
2. Groundwater levels are approximate
3. Top of bedrock is inclusive of weathered rock
4. ">" - Greater Than "--"- Not Encountered (C) - Bedrock Core Taken "NM" - Not Measured
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A B192 | 232
\V/ B194 | 39.1
O} B195 18.7
02 B2 15.4
> B3 30.3

60

40

20

|
8
ELEVATION IN FEET (NAVD-88)

-100

FREEMI\N

COMPAN

con s
36 JOHN STREET
HARTFORD, CT 06106
WWW.FREEMANCOS.COM
TEL:(860)251-9550

FAX:(860)986-7161

ELEVATE YOUR EXPECTATIONS

SUMMARY OF VARVED CLAY PROPERTIES

WEST OF CONNECTICUT RIVER
STATE PROJECT NO. 63-703
HARTFORD, CONNECTICUT

FIGURE 3A




STRATIGRAPHY & GW - A SIZE - GINT STD US.GDT - 10/21/16 15:07 - Y:\2014\2014-1001 CONNDOT CSO 2232 CME\GEOT\GINT\2014-1001 - CHARTER OAK BRIDGE LOGS (TKT).GPJ

Freeman Companies, LLC

36 John Street
Hartford, CT 06109

PRIME DESIGNER _CME

PROJECT NUMBER DOT Project No. 63-703

SUBSURFACE DIAGRAM
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SUBSURFACE DIAGRAM

Freeman Companies, LLC

36 John Street
Hartford, CT 06109

PRIME DESIGNER CME PROJECT NAME Relocation of I-91 NB Interchange 29 & Widening
PROJECT NUMBER DOT Project No. 63-703 PROJECT LOCATION _Hartford
— \ I
40 1 40
e ||| [
L]
\ |
30 30
IININIRININ R
20 PR - S T I N I - | 1T | 1 2 - )Z—Z 20
| 35
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. 0 0
5 ALLUVIUM
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—
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<C 2
>
L
d VITH
—40 —-40
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0 4
_ 7 _
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—60 NOTE: —-60
THE STRATA BOUNDARIES INDICATED ARE KNOWN ONLY AT 72% /0%
THE BORING LOCATIONS AND WILL VARY BETWEEN LOCATIONS % / BEDROCK
_70 90% /35% _70
%3 SPT N-VALUE
- HORIZONTAL SCALE: 1° = 20’
—80 0%/0% RECOVERY/RQD VERTICAL SCALE: 1" =20’ FIGURE 4B —80




SUBSURFACE DIAGRAM

Freeman Companies, LLC

36 John Street
Hartford, CT 06109
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PRIME DESIGNER CME PROJECT NAME Relocation of I-91 NB Interchange 29 & Widening
PROJECT NUMBER _DOT Project No. 63-703 PROJECT LOCATION _Hartford
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40 - 40
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NOTE:
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SUBSURFACE DIAGRAM

Freeman Companies, LLC

36 John Street
Hartford, CT 06109

PRIME DESIGNER CME PROJECT NAME Relocation of I-91 NB Interchange 29 & Widening
PROJECT NUMBER _DOT Project No. 63-703 PROJECT LOCATION _Hartford
50 /1/ 50
40 - 40
30 ; . i _ . | 30
| B ., = % o FILL
20 EL20as|f] 1 1 Ll - 20
ecwes (1M [ N =S
[ 10 1
. 10 PROPOSED PIER NO.|3 - 10
% SOUTH| ELEVATION (06000A)
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=
— ALLUVIUM 5
[}
2 —10 —-10
- 2
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2 _20 ~20
<>( WOH
L
_ 5
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—40 i —40
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GLACIAL TILL é 100/5"
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—60 < -60
LEGEND
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Freeman Companies, LLC . Y:\2014\2014-1001 ConnDot CSO 2232 CME\DWG\Figure 5 20161021.dwg Feb 13, 2017—11:01am Plotted By: mkwok

SURCHARGE STATIC

WALL FOUNDATION

75 (PSF) 330 (PSF) | (NORMAL WT FILL)
20H (PSF) (EXPANDED SHALE AGGREGATE)
SURCHARGE LOAD ACTIVE EARTH
PRESSURE
NOTES:

1. APPLIES TO WALLS THAT CAN DEFLECT AT THE TOP AND ASSUMES ACTIVE EARTH
PRESSURES.

2. H IS MEASURED IN FEET

5. THE WALL SHOULD BE DRAINED BY EXPANDED SHALE AGGREGATE WITH A UNIT
WEIGHT OF 65 PCF AND WEEPHOLES THROUGH THE WALL. THEREFORE, HYDROSTATIC
PRESSURE IS NOT INCLUDED.

4. THESE PRESSURE DISTRIBUTIONS ASSUME HORIZONTAL BACKFILL BEHIND THE WALL.

5. SLIDING:
COEFFICIENT OF FRICTION BETWEEN FOOTING AND BASE= 0.50 (2012 AASHTO TABLE
3.11.5.3—1) RESISTANCE FACTOR= 0.8 (2012 AASHTO TABLE 10.5.5.2.2.1).

6. IGNORE PASSIVE RESISTANCE IN FRONT OF FOOTING.

FREEMI\

COMPAN

enins oasion | co
36 JOHN STREET
HARTFORD, CT 06106
WWW.FREEMANCOS.COM
TEL:(860)251-9550
FAX:(860)986-7161

RUCTION

LATERAL EARTH PRESSURES
ACTIVE EARTH PRESSURES

REHABILITATION OF BRIDGE 06000A
STATE PROJECT NO. 63-703
HARTFORD, CONNECTICUT

ELEVATE YOUR EXPECTATIONS

DRAFTED: MK
CHECKED: N.W.
APPROVED: N.W.
SCALED: N.T.S.
PROJECT NO.: 2014-1001
DATE: 02/13/2017
FIG.

FIGURE 5
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RECENT TEST BORING LOGS



Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-1

Inspector: T.Ta Town: Hartford Stat./Offset: 182+91.50/91.43 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833791.48

Start Date: 6-1-16 Route No.: US 5/RTE 15 NB Easting: 1024985.35

Finish Date: 6-6-16 Bridge No.:  06000A Surface Elevation: 29.6

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @11.5"' ATD
SAMPLES 3 - g
— —_ | ~ N O
€ | 028 Blows on £ £ | I o B Materia(lj I?\lescription _§
c Q_\ N N —_
S| E&| poromoes |5 8|8| FE e
a | o P Ll || 06Ga m
0 Asphalt ASPHALT (12") -
4 g1 23 24 31 33 24 16 Fill Brown c-f SAND, little m-f gravel, little silt —
5 —25
- 82 9 19 20 14 24 | 10 Brown c-f SAND, some silt, little m-f gravel B
10 —20
-1 S3 13 23 19 11 | 24 | 12 Brown c-f SAND and m-f GRAVEL, some silt B
15 —15
- S4 28 19 18 16 24 16 Brown c-f SAND, little m-f gravel, little silt |
N —10
20 Alluvium L
- S5 10 12 13 12 24 16 Gray f SAND and SILT B
25 o
- S6 3 1 1 2 24 | 18 Brown to gray f SAND, some silt |
30 0
- S7 11 1 4 24 | 22 Brown SILT and f SAND |

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in

Earth: 90ft

Rock: 10ft

No. of

Soil Samples: 21

No. of

Core Runs: 2

NOTES: 4" casing to 55', telescoped 3"

Sheet
1 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-1

Inspector: T.Ta Town: Hartford Stat./Offset: 182+91.50/91.43 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833791.48

Start Date: 6-1-16 Route No.: US 5/RTE 15 NB Easting: 1024985.35

Finish Date: 6-6-16 Bridge No.:  06000A Surface Elevation: 29.6

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @11.5"' ATD
SAMPLES 3 . £
— . P N 9
€ | 028 Blows on | €| w T o Material Description S
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
Alluvium .5
35 (con't) |
- S8 9 10 13 14 | 24 | 12 Gray c-f SAND, trace silt |
40 10
-1 S9 1215 19 17 | 24 | 8 Gray c-f SAND, trace f gravel, trace silt B
45 T
- S10 16 25 26 26 24 | 12 Gray c-f SAND, trace silt |
7 Lacustrine L
50 20
-{ S11 | woh woh woh 4 | 24 | 24 Brown SILTY CLAY -
- UP-1 30 | 30 Brown SILTY CLAY (unable to get Torvane and :
_ Pocket Pen. measurments)
55 —-25
-1 S12 wor wor woh woh | 24 | 24 Brown SILTY CLAY
60 —-30
-1 S13 wor wor 3 2 24 | 24 Brown SILTY CLAY
- P Brown SILTY CLAY (Torvane = 0.25 tsf and B
_ UP-2 30 | 28 Pocket Pen. = 0.75 tsf) B
65 —-35
-1 S14 wor wor woh woh | 24 | 24 Brown SILTY CLAY B

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 90ft

Rock:

10ft

No. of

Soil Samples: 21

No. of

Core Runs: 2

NOTES: 4" casing to 55', telescoped 3"

Sheet
2 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-1

Inspector: T.Ta Town: Hartford Stat./Offset: 182+91.50/91.43 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833791.48

Start Date: 6-1-16 Route No.: US 5/RTE 15 NB Easting: 1024985.35

Finish Date: 6-6-16 Bridge No.:  06000A Surface Elevation: 29.6

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @11.5"' ATD

SAMPLES —
3 < £
—_ —~ | ~ N QO
= o g Blows on | €| }—E a Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
Q| oF P L |2 || Oho W
Lacustrine L
T (con't) |
70 -40
- S15 wor wor wor wor | 24 | 24 Brown SILTY CLAY
- Brown SILTY CLAY (Torvane = 0.275 tsf and
P-
_ up-3 30| 30 Pocket Pen. = 0.9 tsf) B
75 —-45
-1 S16 wor wor 4 6 24 | 24 Brown SILTY CLAY
80 —-50
-1 S17 wor wor woh 2 24 | 24 Brown SILTY CLAY
N Glacial Till L
85 55
- S18 719 12 43 | 24 | 8 Brown c-f SAND, some c-f gravel, some silt B
Weathered L
] Rock WEATHERED BEDROCK |
] —-60
90 Bedrock L
T 1 60 | 28 0 Brown ARKOSE, highly weathered, medium B
= banded, highly fractured, medium strong.
95 —-65
N C-2 60 | 60 | 28 Brown ARKOS_E, medium banded, moderately
= fractured, medium strong.
100 70
7] END OF BORING 100ft |

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Total Penetration in
Earth: 90ft Rock: 10ft

No. of No. of
Soil Samples: 21  Core Runs: 2

NOTES: 4" casing to 55', telescoped 3"

Sheet
3 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-2

Inspector:  J. Herpich Town: Hartford Stat./Offset: 186+70.98/64.84 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833972.97

Start Date: 5-19-16 Route No.: US 5/RTE 15 NB Easting: 1025134.84

Finish Date: 5-19-16 Bridge No.:  06000A Surface Elevation: 17.5

Project Description:

Relocation of 1-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 £
—_ . | ~ N QO
€ | 028 Blows on £ £ | I o B Materia(lj I?\lescription _§
z o~ = = =
S| E&| poromoes |5 8|8| FE e
o | oF P L ||| O0mo o
0 Topsoil TOPSOIL (2") =
71 S1 718 17 16 | 24 | 12 Fill Brown c-f SAND, little gravel, little silt -
| —15
5— S2 5 7 6 4 24 6 Brown f SAND and SILT :
: —10
Alluvium L
10— S3 2 1 1 3 24 | 24 Brown SILT and f SAND L
: —5
15— S4 woh 1 1 1 24 | 24 Brown SILT and f SAND :
: —0
20— S5 10 10 12 11 24 | 10 Brown to gray c-f SAND, trace silt :
: —-5
25— S6 8 9 13 13 24 | 24 Gray c-f SAND, trace silt :
: —-10
30— §7 8 13 16 22 | 24 | 12 Gray c-f SAND, trace silt :
: —-15

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in NOTES:
Earth: 79.5ft  Rock: 10ft
No. of No. of

Soil Samples:

16 Core Runs: 2

Sheet
1 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-2

Inspector:  J. Herpich Town: Hartford Stat./Offset: 186+70.98/64.84 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833972.97

Start Date: 5-19-16 Route No.: US 5/RTE 15 NB Easting: 1025134.84

Finish Date: 5-19-16 Bridge No.:  06000A Surface Elevation: 17.5

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations:
SAMPLES 3 . g
— . — | ~ N O

E | 02 Blows on | €| w T ©° Material Description S
N o= ~ ~ © = (0] = =
S| EZ| etomaes | 5|8|8| 8B e petes
a | o P Ll || 06Ga m

Lacustrine -

35— S8 3 4 3 4 24 | 24 Brown CLAY B
: —-20

40— S9 woh woh woh 3 24 | 24 Brown CLAY, 1/16" silt varves :
: —-25

45— 810 | woh woh woh 2 24 | 24 Brown CLAY, Silt varves less than 1/32" :
: —-30

50 S11 | wor woh 2 4 | 24 | 24 Brown SILTY CLAY i
: —-35

55— S12 woh woh woh woh 24 | 24 Brown SILTY CLAY :
: —-40

60— S13 woh woh woh woh 24 | 24 Brown SILTY CLAY :
: —-45

Glacial Till -

65— S14 4 11 30 28 24 | 24 Brown CLAYEY SILT, little gravel |
7 —-50

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 79.5ft  Rock: 10ft

NOTES:

No. of No. of
Soil Samples: 16  Core Runs: 2

Sheet
2 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-2

Inspector:  J. Herpich Town: Hartford Stat./Offset: 186+70.98/64.84 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 833972.97

Start Date: 5-19-16 Route No.: US 5/RTE 15 NB Easting: 1025134.84

Finish Date: 5-19-16 Bridge No.:  06000A Surface Elevation: 17.5

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations:

SAMPLES —
8 < S
— —_ | ~ N O
S o g Blows on | €| }—E a Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
a | o P Ll || 06Ga m
Glacial Till -
(con't) B
70— S15 8 10 5 24 | 12 Brown to red SILT, some f sand, little f gravel |
i —-55
S16 73 100/2" 8 3 Weathered Rock fragments, likely weathered bedrock -
75— Rock |
. WEATHERED BEDROCK :-60
80— Bedrock B
N Red-brown, fresh to slightly weathered, strong, -
- C-1 60 | 43 | O ARKOSE, open near-horizontal joints parallelto | oo
- bedding, infilled.
85— i
N Red-brown, fresh to slightly weathered, strong, -
-1 C-2 60 | 54 | 35 ARKOSE, open near-horizontal joints parallel to
; K ; L —-70
- bedding, infilled, one open near-vertical joint.
90—
_| END OF BORING 89.5ft B
] —-75
95— i
] —-80
100— :

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Proportions Used:

Total Penetration in
Earth: 79.5ft  Rock: 10ft

NOTES:

No. of No. of
Soil Samples: 16  Core Runs: 2

Sheet
3 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-3-OW

Inspector: N. Whetten Town: Hartford Stat./Offset: 189+58.56/80.09 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834301.21

Start Date: 6-21-16 Route No.: US 5/RTE 15 NB Easting: 1025386.89

Finish Date: 6-23-16 Bridge No.:  06000A Surface Elevation: 22.8

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb

Fall: 30in.

Groundwater Observations: @14.6' ATD, @16.7' on 9/20/2016, @15.2' on 2/13/2017

SAMPLES —
® c S
— . P N 9
E | o 2 Blows on | €| s & Materia(lj I?\lescription _§
< o= ~ ~ o =
S| E&| poromoes |5 8|8| FE e
Q| ok P L |2 || Oho W
0 X 50/0" 0 0 Asphalt ASPHALT (6") |
N B Fill Gray ¢ GRAVEL, and cobbles, 3 to 4 inch stone
- beneath pavement B
_ Petroleum odor in wash —20
5 L
4 s2 16 11 7 6 24 | 18 Brown to black c-f SAND, some silt, little c-f —
gravel, trace brick, Petroleum-like odor L
_ —15
— Alluvium ~
10 B
- S-3 4 2 1 1 24 | 18 Gray SILT, little f sand, with black specs B
_ —10
15 B
- S-4 wor wor wor wor | 24 | 20 Gray SILT, some f sand B
_ —5
20 B
-1 S-5 112" 1 2 24 | 20 Brown to gray SILT, little f sand B
_ —0
25 B
- S-6 5 8 8 8 24 | 16 Gray SILT, little f sand B
_ —-5
30 B
- S-7 5 4 6 7 24 | 12 Gray c-f SAND, trace f gravel, trace silt B
_ —-10

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 72ft

Rock: 13ft

No. of

No. of

Soil Samples: 15 Core Runs: 2

NOTES: Observation well installed. Screen from 10 to 20 feet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box

at ground surface.

Sheet
1 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-3-OW

Inspector: N. Whetten Town: Hartford Stat./Offset: 189+58.56/80.09 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834301.21

Start Date: 6-21-16 Route No.: US 5/RTE 15 NB Easting: 1025386.89

Finish Date: 6-23-16 Bridge No.:  06000A Surface Elevation: 22.8

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb

Fall: 30in.

Hammer Wt.: 140lb

Fall: 30in.

Groundwater Observations: @14.6' ATD, @16.7' on 9/20/2016, @15.2' on 2/13/2017

SAMPLES —
8 < =
— —_ | ~ N O
= o g Blows on c | €| T o Material Description _5
- o< = = o —_ © = -~
S| EZ| etomaes | 5|8|8| 8B e petes
a | o P Ll || 06Ga m
Alluvium |
35 (con't)
- S-8 3 3 3 5 24 8 Brown c-f SAND, little c-f gravel, trace silt
_ —-15
40 B
-1 S-9 11 13 13 18 24 | 14 Gray to brown c-f SAND, little c-f gravel, trace silt |~
_ —-20
— Lacustrine ~
45 -
-1 s-10 wor wor wor 2 24 | 24 Brown SILTY CLAY, varved, 1/2" red silty clay —
and 1/2" gray silt varves L
_ —-25
50 B
-4 811 wor wor woh woh 24 24 Red-brown, SILTY CLAY, Clay varves 1/4" and —
gray silt varves 1/4" L
_ —-30
55 B
4 512 wor wor 1 2 24 | 24 Red-brown, SILTY CLAY, Clay varves 1/8" and —
gray silt varves 1/8" L
_ —-35
60 B
4 513 wor woh 3 6 24 10 Red-brown, SILT and fine SAND, trace fine —
gravel L
_ —-40
T Glacial Till Change in drill action noted at 64 feet B
65 B
4 814 8 15 20 39 24 12 Red-brown, clayey SILT, some fine sand, little —
fine gravel L
—-45

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 72ft

Rock:

13ft

No. of

No. of

Soil Samples: 15 Core Runs: 2

NOTES: Observation well installed. Screen from 10 to 20 feet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box

at ground surface.

Sheet
2 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $2-3-OW

Inspector: N. Whetten Town: Hartford Stat./Offset: 189+58.56/80.09 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834301.21

Start Date: 6-21-16 Route No.: US 5/RTE 15 NB Easting: 1025386.89

Finish Date: 6-23-16 Bridge No.:  06000A Surface Elevation: 22.8

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/8 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @14.6' ATD, @16.7' on 9/20/2016, @15.2' on 2/13/2017
SAMPLES 3 . g
—_ —~ | ~ N QO
= o g Blows on c | €| s T o Material Description _5
< o5 = | =] ¢ S &5 ©
S| EZ| etomaes | 5|8|8| 8B e petes
Q| oF P L |2 || Oho W
Glacial Till |
T (con't)
70 B
4 s-15 15 36 61 87 24 18 Red-brown, SILT and fine SAND, little fine to —
medium gravel (angular) L
_ \éve%arghc?(red Change in drill action noted at 72 feet 50
75 Bedrock :
N B Red, slightly to moderately fractured, fresh, B
4 ¢ 60 | 51| 36 strong, ARKOSE —-55
80 B
— Red, slightly to moderately fractured, fresh, —
| G2 60 |49.5| 36 strong, ARKOSE. Transition from siltstone to 60
sandstone at 83.6 feet |
85 B
7] END OF BORING 85ft :
_ —-65
90— B
_ —-70
95— B
_ —-75
100— B
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
) ] backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 3 of 3
Earth: 72ft Rock: 13ft at ground surface.
No. of No. of

Soil Samples:

15 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-4

Inspector:  J. Herpich Town: Hartford Stat./Offset: 191+41.78/69.08 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834432.89

Start Date: 5-12-16 Route No.: US 5/RTE 15 NB Easting: 1025509.68

Finish Date: 5-16-16 Bridge No.:  06000A Surface Elevation: 28.7

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @28.5' ATD
SAMPLES 3 - 3
— . P N 9
€ | 028 Blows on £ £ | I o B Materia(lj I?\lescription _§
c Q_\ N N —
S| E&| poromoes |5 8|8| FE e
Q| ok P L |2 || Oho W
0 Fil -
- S1 9 22 23 20 24 | 24 Brown SILT, and c-f sand, trace asphalt
—25
5- s2 4 20 47 8 24 5 Brown SILT, trace wood and glass, detected ~
strong odor -
—20
10— S3 20 24 20 15 |24 | 0 No recovery B
Alluvium L
- S4 20 24 20 15 24 | 24 Gray SILT and f SAND, little f gravel
—15
15— S5 8 7 3 5 |24 12 Gray SILT and f SAND B
—10
20— S6 1 2 2 1 24 | 9 Gray SILT and f SAND B
—5
25— 87 2 1 1 1 24 | 24 Brown to gray f SAND and SILT B
—0
30— S8 8 11 11 14 24 | 12 Brown c-f SAND, little f gravel B
—-5

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 79.5ft

Rock: 10ft

NOTES:

No. of

No. of

Soil Samples: 17 Core Runs: 2

Sheet
1 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-4

Inspector:  J. Herpich Town: Hartford Stat./Offset: 191+41.78/69.08 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834432.89

Start Date: 5-12-16 Route No.: US 5/RTE 15 NB Easting: 1025509.68

Finish Date: 5-16-16 Bridge No.:  06000A Surface Elevation: 28.7

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @28.5' ATD
SAMPLES 3 - g
—~ —_ | ~ N O
E | 02 Blows on | €| w T o Material Description S
- o= ~ ~ © = [0} = =
S| EZ| etomaes | 5|8|8| 8B e petes
Q| o P e | 2| @ OHo m
Alluvium |
35— S9 3 2 3 5 24 | 6 (con't) Gray c-f SAND, little m-f gravel, little silt
—-10
40— S10 8§ 10 11 7 24 8 Gray c-f SAND, some m-f gravel, little silt B
—-15
45— S11 17 14 19 21 24 8 Gray c-f SAND, some silt, little f gravel B
—-20
Lacustrine |
50— S12 wor woh woh 4 24 | 24 Brown SILTY CLAY
—-25
55— S13 | woh woh 5 6 | 24 | 24 Red SILTY CLAY B
—-30
60— S14 14 16 15 21 24 1 Red SILTY CLAY B
—-35
65— S15 12 11 12 15 | 24 | 12 Red SILTY CLAY B

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetration in
Earth: 79.5ft  Rock: 10ft
No. of No. of

Soil Samples: 17 Core Runs: 2

NOTES:

Sheet
2 of 3
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S2-4

Inspector:  J. Herpich Town: Hartford Stat./Offset: 191+41.78/69.08 RT
Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 834432.89

Start Date: 5-12-16 Route No.: US 5/RTE 15 NB Easting: 1025509.68

Finish Date: 5-16-16 Bridge No.:  06000A Surface Elevation: 28.7

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @28.5' ATD
SAMPLES 3 . g
— . — | ~ N O
= o g Blows on c | €| T o Material Description _5
- Q= = g e S o= =
S| EZ| etomaes | 5|8|8| 8B e petes
Q| o P Ll || O0ho m
Lacustrine 40
" (con?) /| Red CLAYEY SILT, some c-f gravel, little c-f
70_ 816 9 19 100/5 17 10 GlaCial Till sand ’ g ! —
—-45
S17 35 100/5" 11 8 Red CLAYEY SILT and c-f GRAVEL, some c-f
75 sand B
7] Weathered L
N Rock WEATHERED BEDROCK
_ —-50
80— Bedrock B
N Red-brown, fresh, strong, ARKOSE, with |
- C-1 60 | 42 | O numerous open low-angle bedding joints,
— occasional fractured zones. B
_ —-55
85— B
4 c-2 60 | 60 7 Red-brown, fresh, strong, ARKOSE, with —
| numerous open low-angle bedding joints. L
_ —-60
90— B
_ END OF BORING 89.5ft =
_ —-65
95— B
_ —-70
100— B

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used:

Trace =1-10%, Little =10-20%,

Some = 20 - 35%,

And =35 - 50%

Total Penetration in
Earth: 79.5ft  Rock: 10ft

NOTES:

No. of No. of
Soil Samples: 17 Core Runs: 2

Sheet
3 of 3
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APPENDIX B

PREVIOUS TEST BORING LOGS



X. WMason ﬂlsrl;?r%Mo%Mé}) REV, 333 SHEET 1 OF 3
B(;mn};} ngWSI;EADER DEP ARWR%TUOCI;FT&%NHS&%%AHON LOCATION Pier 3 R -
« Hengerson B s GUILD DRILLING CO INGC
TOwN HARTFORD-}QQE%MSB{D CT.
HALEY & ALDRICH, INC, PROJECT NAME  CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
" DCATION West Side of Gonn, River - Hartford, Ct,
JRFACE ELEV. 26.5 AUGER _ CASING  SAMPLER CORE BAR JHOLE NO. B 104
DATE FINISHED 11/24/86 TYPE HW -NW S7S NV LT JLINE & STATION IN-5 21+81.0
. T RVATION SIZE {.D. 4730 11-3/37 OFFSET 7.7L
. T 17.5FT. AFTER O HRS. IHAMMER WT. 300F 140F BIT __ |N. COORDINATE 3342/0.58
AT FT. AFTER HRS. JHAMMER FALL 247 307 E. COORDINATE 625315.83
E DEFTHS PER § INCHES § STRATA
p CASINGl  |N FEET PEN. [REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
+ {BLOWS no. kncH lincr rvrel  sameLer DEPTH REMARKS {INCL.COLOR, LOSS OF
HiFER [FROM - TO ' ELEV. | WASH WATER,SEAMS IN ROCK,ETC.)
+ JFOOT 0-6 |6-12 12-18 . .
P 0'-1,5" 1 (18] {1 J1 |1 Very soit, Brown SILT, little fime
U sand, roots, trace of coarse sand,
g 5 fine gravel, rubble
. -
‘51 E 415,57 2 {18 (izflp (3 [2 |3 Soft, Brown SILT, little medium to fing
D 61 gand, trace of gravel -FiLL-
Iw g'-10,5' 3 118118 |p J1 |2 {2 Soft, Gray-Brown fine SAND and SILT,
trace medium sand.
IS 14%-15,5" 4 118 1381p 11 13 L3 Soft to very soft, Gray Green SILI,
trace of fine sand
=-ALLUVIUM~
I I e 19°
20 19 -20.5 5 [18]181p 12 12 [4 Loose, Gray fine SAND, some silt
-ALLUVIUM~
25 _24%-25.51 6 list1sip 12 |6 |4 Stiff, Gray SILT, little fine sand,
: : several wood chips
27' -
85
1 85 :
— . Dense, Gray medium to fine SAND,
30 2575 29 =30.2 7 [I8fT63p Tilii712) trace of coarse sand and gravel,
65 silt
6l
65 Loose, Dark Gray, medium to fine SAND,
2] 59 | 347-35,5° 8 {18]14ln I3 [5 |4 trace of coarse sand, silt
[ '
~ALLUVIUM~
63
64
75 Dense, Gray medium to fine SAND, trace
47 1 39'-40.5" 9 Jigfislp |12]18]19 of fine sand and gravel, silt
| |_FROM GROUND SURFACE TS FEET USED INCH CASING THEN INCH CASING FOR FEET
I FOOTAGE IN EARTH FOOTAGE IN ROCK ._NO. OF SAMPLES HOLENO. B 104
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER. UP=UNDISTURBED, PISTON  V=VANE TEST

| PROPORTIONS USED: TRACE=I1-10% LITTLE=10-20%  SOME=20-35%  AND=35-50%



LPwioT P EL T o L& 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION pier 3 R -- -
E. Henderson BUREAU OF HIGHWAYS i GUILD DRILLING. CO,, INC, |

TNSPECTOR TOWN o BORING Em'fﬂmﬁ .

HALEY & ALDRICH, INC, PROJECT NAME____CHARTER OAK BRIDGE 3 STEINMAN. o |

‘ SOILS ENGINEER PROJECT NO. 63-384 - DESIGN ENGINEER

5L OCATION West Side of Comnn, River - Hartford, Ct. - ’

! JRFACE ELEV. AUGER CASING SAMPLER CORE BAR [HOLE NO. B ]__04

UATE FINISHED TYPE LINE & STATION

GROUND uamgum__flze LD. OFFSET

LT FT. AFTER HRS. JHAMMER WT. BIT  |N. COORDINATE

N 1 FT. AFTER HRS. [HAMMER FALL E. COORDINATE

D SAMPLE BLOWS

" DEPTHS PER 6 INCHES § STRATA

o CASING] IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.

T |BLOWS NO. incH INcH iTYPE SAMPLER DEPTH REMARKS (INCL. COLOR, LOSS OF

H|FER {FroM - TO . ELEV. WASH WATER,SEAMS IN ROCK,ETC.)

" [FooT 0-6 |6-12 12-18

83
. 30 |
L 90 Medium dense, Gray medium to fine
49| 44'-45,5' 10118117 |p J10;11 |14 SAND, tracé of coarse sand, silt
33 -ALLUVIUM-
L 68
L 72 48"

'I ' 75 - ‘

20 497-50,5" 11 118118 1p 1 |1 |1 Very soft, Red-Brown VARVED CLAY

; and SILTY CLAY

s S5T55.5T (28 [ 18 o [T 11 12 Soft, Red-Brown VARVED CLAY and

) ) SILTY CLAY

— _ S 58.5"'

60 597-60.5" 13 118 |14 |p |24 136 ;29 | Hard, Red-Brown SILT, some medium to
fine sand, trace of coarse sand and
fine gravel

5 64'-65,5"' 14 |18 112 1n 118122 |32 Hard, Red-Brown fine SAND, some silt,
I : . 1ittle coarse to medium sand and
medium to fine gravel

|70 69'-70" I5112112}p §27i51L Hard, Red-Brown SILT, some coarse to

) @ 70’ - JO0 {0 |p {100/0" medium sand, little médium to fine
gravel  _GLACTAL TILL-

l Drilll Rhte 73"

Min/Ft 74" Decomposed Bedrock
5 AR EN 1]60j56C 3 Moderately hard, Red-Brown fine sandy
- i (RQH=461.) A SILTSTONE, Joints very close to
5 close, thin to very thiinly bedded,
5 slightly weathered
6
6
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
| |ECOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 104 1
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PiSTON V=VANE TEST
; “ROPORTIONS USED: TRACE=t-10% LITTLE=[0-204 SOME=20-35% AND=35-50%




L
A, Mason sri%“o%MéB b}nlggh&lfss fsHeer 3 oF 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION fLOCATION _ pier 3 R
C, Harriman BUREAU OF HIGHWAYS _ -
A RRIN LARER R by :
HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 : DESIGN ENGINEER
> L
“.OCATION West Side of Comm, River - Hartford, Ct, -
URFACE ELEV. ' AUGER __ CASING  SAMPLER CORE BAR JHOLE NO. B 104
DATE _FINISHED TYPE LINE & STATION
GROUND WATER OBSERVATIONS SIZE 1.D. OFFSET
\T FT. AFTER HRS. JHAMMER WT. BIT _ JN. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL] E. COORDINATE
D SAMPL.E BLOWS
e DEPTHS PER ¢ INCHES | STRATA
p EAsING IN FEET PEN. [REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
PER | FROM - TO . SAM ELEV. WASH WATER,SEAMS IN ROCK,ETC.
Mlroor |7 0-6 |6-12]12-18 rETC
79" -84 2 160 |60 | C 6 Run 2 same as Run 13 rock slightly
(RQD=35%) ) more sound than Run 1.
6
: 6
85 Bottom of Exploration @ 84'
. '90
_I_.95
IEOO
__ Iéos
,Iilo
1
FROM GROUND SURFACE T0 30 FEET USED % INCH CASINGTHEN 3 iNCH CASING FOR 7% FEET
I FOOTAGEINEARTH 74 FOOTAGE IN ROCK 10 NO. OF SAMPLES 15 HOLENO. B 104
| SAMPLE TYPE CODING: ~ D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
l PROPORTIONS USED: TRACE=1-10% LITTLE=[0-20f SOME=20-35% AND=35-50%




T M. McDonough FORM SM-1 REV. 8/83 SHEET 1 OF 3 .
B BORING CREW LEADER DEPARTMENT OF RARSPORTATION LOCATION West Abutment. 3,E,S.
M. Germano BUREAU OF HIGHWAYS CUILD DRILLING CO,, INC,
SN INSPECTOR - TOWN_JARTFORD-EAGE BARTHORD, CT. BORING CONTRACTOR
HALEY & ALDRICH, INC, PROJECT NAME____ CHARTER OAK BRIDGE STEINMAN
| SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
LOCATION West Bank of Conn, River - Hartford, Ct. _ _
RFACE ELEV. 16.1 - - AUGER CASING SAMPLER CORE BAR |HOLE NO. B 107
vATE FINISHED 11/7/86 TYPE HW -NW s/s NV II JLINE & STATION RT15 541+68.8
TER OBSERVATION SIZE [.D. 4" 3" 1 1-3/8" OFFSET_ 57.8R
%ER wT. 300# 140 | BIT__ |N. COORDINATE 333857.56.
t ek FT. AFTER HRS. [HAMMER FALL 247 307 E. COORDINATE A24884.12
o SAMPLE BLOWS
! DEFTHS PER § NCHES e IDENTIFICATION OF SO,
; .|rec. CHANGE FIELD
CBoes]  IN FEET No ::ei: -a:i?a TyeE SAM?:_ER DEPTH REMARKS (INCL.COLOR, LOSS OF
H PER frFrOM - TO - ELEV. - WASH WATER,SEAMS IN ROCK,ETC.)
. JFCOT Q-6 i6-12 ]12-18 -
14 07-1.5 1A 118 118 I1p J6 13 {15 —.\ to me:}lium sand, roots,’wood, silt~FILL}
22 i3 Medium dense, Brown fine SAND, little
=3 Lt silt, trace of coarse to medium sand,
5 33 4]’_5“5! ) 18 118 D 5 5 7 \ fine gra.vel -FILL,~ )
23 Stiff, Gray Brown SILT and fine SAND,
18 7° trace of medium sand -ALLUVIUM-
1o
14
] 20 9T-10.5" 3 118118 |p J1 |1 }2 Very loose, Brown f£ine SAND,
18 some silt
18
18
17
s137 | 14'-15,5" 4 ligligip 11 t2 12 Very loose, Gray fine SAND, some
30 ' silt, trace of wood fibers
31 - -
2 15" ALLUVIUM
45 N N
sl 44 197-~20,5° 5 |18 118 |p {1 12 |2 Very loose, Gray medium to fine SAND,
i LY ' trace of coarse sand, fine gravel,
43 silt
53 , ‘ ~ALLUVIUM-
. E 24!
sl28 ] 24'-25,5' 6 |18118|p 12 12 |5 | Loose, Gray fine SAND, little silt,
1) 134 ' trace of medium sand and wood
36
150
1 165
30l48 29"-30,5" 7 118118 |p {5 {12116 Medium dense, Gray fine SAND, trace
: {58 of medium sand, silt, wood
85 -ALLUVIUM-
67
| 80 34'
15 34'-35,5' 8 |18 1318 |p |Wt,] of Ham, Very soft, Red-Brown VARVED CLAY and
: ] SILIY CLAY
] Medium stiff, Red-Brown VARVED CLAY
397-40,5" ] 18 |15 |{D 2 2 13 and SILTY CLAY
FROM GROUND SURFACE TO FEET USED - INCH CASING THEN INCH CASING FOR FEET
rO0OTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. §_ 10?-—_
. 3AMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST
 ’ROPORTIONS USED: TRACE=1-109% LITFLE=10-204  SOME=20-35%  AND=35-50%




i

M. McDonougn Sra%mogmc-é REV. 8/83 ISHEET 2 OF 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION JLOCATION West Abutment.3, E,S
M. Germanc BUREAU OF HIGHWAYS - GULLD DRILLING CO., INC.
- TSPECTOR FRBING ARRRE | T BORING CONTRACTOR —
TOWN_BARTFORN= i/ N, CT
' HALEY & ALDRICH, INC, PROJECT NAME _ CHARTER OAK BRLDGE STEINMAN . . |
: SOILS ENGINEER PROJEGT NO. 63-384 DESIGN ENGINEER '
LOCATION
URFACE ELEV. AUGER  CASING  SAMPLER CORE BAR JHOLE NO. B 107
JATE FINISHED TYPE LINE & STATION
GROUND WATER OBSERVATIONS SIZE I.D. OFFSET
I o FT. AFTER HRS. IHAMMER WT. BIT __ |N. COORDINATE
AT FT. AFTER HRS. FHAMMER FALL E. COORDINATE
D SAMPLE BLOWS
‘e DEPTHS PER 6 INCHES | STRATA
£ EAsING IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
-7 |BLOWS no. fnen livon [rvrel  sampLer ] DEPTH REMARKS (INCL.COLOR,LOSS OF
HiFPER trrOoM - TO ) ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
FOOT 0-6 |6-12[12-18
P
1]
5
f H
s E 44°-45,57 10 |18 |18 Ip 2 12 |3 Medium stiff, Red~Brown VARVED CLAY
7 and SILTY CLAY
S Very soft,
50 497-50,5" 11 {18 118 Ip |Wt.jof Ham, (same as D10)
f Very soft,
35 541.55 5' 12 [ig fig fp [2 T2 12 (same as DLO)
I P Soft,
60 59°-60.5" 13 118 {18 Ip {2 [2 {2 (same as D10)
is 64'-65,5' |14 |18 |18 |p |2 12 |3 Medium stiff,
; l , : . {same as DLO)
l}o 697-70.5' |15 |18 [i8|p [3 [3 |3 Medium stiff,
: {same as D10)
72°
l‘ Very dense, Red-Brown SILT and fine
‘, SAND, little coarse sand, fine gravel,
| 1 ) 0
75 747 -75.5 16 {18 [18 D |65 K007k trace of clay _ ) -
I 76T -31° T {60 [3& {C 10 | Drfll Rate [Moderataly hard, Brown-Red fine grainefl
(RQD=35{.) 10 Yin/Ft SILTSTONE, slightly weathered, very
8 clesely to closely jointed. Rock very
L - 7 thinly bedded.
! _FROM GROUND SURFACE TO FEET USED - INCH CASING THEN INCH CASING FOR FEET
enotes elg t on poon
' [FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B_107
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST
, PROPORTIONS USED: TRACE=I-109% LITTLE=10-20% SOME=20-35%  AND=35-50%




hY

— -
M. Mcponough S FORM SM.1 REYV. 8/83 [SHEET 3 o©F 3 %
|~ DORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATIOR West Abutment 3, E,SN
M. Germano BUREAU OF HIGHWAYS . - GUILD DRILLING. CO.. INC,
- ORI REPOR N BORING NI RACTOR.
. HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BRIDGE :
SOILS ENGINEER PROJECT NO. 63-~384 § DESIGN ENGINEER
" OCATION o
JRFACE ELEV. AUGER _ CASING  SAMPLER CORE BAR JHOLE NO, B 107
DATE FINISHED TYPE LINE & STATION
1. TER OBSERVATIONS SIZE 1.D. OFFSET
T FT. AFTER HRS. IHAMMER WT. BIT  |N. COORDINATE
T FT. AFTER HRS. [HAMMER FALL E. COORDINATE
D SAMPLE SLOWS
& DEPTHS PER 6 INCHES | STRATA
7 EASING] 1N FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOiL.
T [BLOWS NO. hncH linch [Tyee SAMPLER DEPTH REMARKS (INCL.COLOR, LOSS OF
W PER 1 epom - 1O - | ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
- [FooT 0-6 |[6-12 i2-18
8 .
81'-83"' 2 124 124 |C 9 {(Runs 2 and 3 - same description
(ROpP=50F) 8 as Run 1)
5 83'-86' 3 136 }36 icC 8
,35 (RQ_-2=39‘0) éO
Bottom of Exploration at 86'
: Ir,ao
l_%a5
lOO
05
110
1
FROM GROUND SURFACE T0 34  FEET USED 4  INCH CASING THEN 3 INCH CASING FOR. 76 FEET
“FOOTAGE [N EARTH 76 FOOTAGE IN ROCK 10 NO. OF SAMPLES 16 HOLENO. B 107
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
y PROPORTIONS USED: TRACE=1-10% UTTLE=10-20¢ SOME=20-35¢  AND=35-50%




R

, !j?-PRaPeRTlous USED:

TRACE=1-10% LITTLE=10-20%

e s oF EorEcc T -
| 5. engerson o o v v
: « nengersomn A B GUILD DRILLING CO,, INC,
L INSPECTOR TOWN_HARTEORD-EARE SARTRORD, CT. OR
- HALEY & ALDRICH, INC, PROJECT NAME __ CHARTER OAK BRIDGE STEINMAN
e SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
h.ocaTION
JRFACE ELEV.  20.4 AUGER  CASING SAMPLER CORE BAR JHOLE NO. B 111
wATE FINISHED 12/1/86 TYPE HW ~NW 3/S ] NV II|LINE & STATION RT15 544+452.8
5 I GROUND WATER OBSERVATIONS SIZE 1.D. 4" 3 11-3/8" OFFSET 26.OR
T FT. AFTER HRS. FAMMER WT. 300# | 1404 BIT __ |N. COORDINATE 334098.16
.- FT. AFTER HRS. [HAMMER FALL 24" 30 E. COORDINATE 625031.26
| o SAMPLE BLOWS
LR DEPTHS PER 6 INCHES | STRATA
. p [ASING: IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
T [BLOWS no. lncH linca itvrel  sampLer DEPTH REMARKS (INCL.COLOR, LOSS OF
H}PER fFROM . TO . ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
. JFOOT 0-6 [6-12 [I2-18
' 0'-2" 1 | 241 19| D | PUJHED Very loose, Brown medium to fine SAND,
trace of gravel, silt, occasional
3! brick and etc,  ~FILL-
5 A 2 124 124 ]p |6 Is 17 Stiff, Green Brown SILT, some fine
6 sand ,
Iilo 9'-11" 3 124 124 Ip }5 {4 |4 Medium stiff, Greem Brown SILT,
5 some fine sand
|5 147-16" 4 124126 1p 1 |1 1% Very soft to soft, Brown SILT, some
|’ 1 fine sand
'_20 19'-21" 5 124 120 D 11 I 11 Very soft to soft, Green Brown SILT,
1 some fine sand
25 247-26" 6 124118 1D {Wt.] of Ham. Very soft, Brown SILT, some fine sand
. I =-ALLUVIUM-
27!
30 39737 ¢ 7 12411610 15 16 17 Medium dense, Gray medium to fine
B 1 10 SAND, trace of coarse sand .and
gravel, trace of silt
-ALLUVIUM=~
Medium dense, Gray fine to medium
T 2
3 34 2367 8§ |24112]p 16 10112 SAND,- little coarse sand, trace of
' 10 ) fine gravel, trace of silt
~ALTUVIUM-
_ ' 39' VYMedium stiff, Red-Brown VARVED CLAY
| 397417 9 T241241p |2 |3 |3 j2 and SILTY CLAY
¥_FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
' l FOOTAGE IN EARTH FOOTAGE [N ROCK NO., OF SAMPLES HOLENO. B 111
| SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST

SOME=20-35%  AND=35-50%




A

p— 1 TR St e B
1 BORING CREW LEADER DEPARTMENT OF TRANSPORTATION [LOCATION __ Pier Noi 1 -
| E. Henderson BUREAU OF HIGHWAYS GULILD DRILLING CO., INC.
. TRSPECTOR TOWN_PARTFORD-HAGT. HAGTFORD, CT. BORING CONTRACTOR
FALEY & ALDRICH, INC. PROJECT NAME _ CHARTER OAK BRLDGE ' STEINMAN. ‘
1 SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER '
. ILOCATION
. URFACE ELEV. AUGER  CASING  SAMPLER CORE BAR JHOLE NO. B 1Ll
wATE FINISHED TYPE LINE & STATION
[ Grounp waten oBsERvATIONs JsizE (D, OFFSET
I FT. AFTER HRS. IHAMMER WT. BIT H. COORDINATE
S FT. AFTER HRS. JHAMMER FALL| E. COORDINATE
D SAMPLE BLOWS
E DEPTHS PER & INCHES STRATA
P EasNGl N FEET PEN. |REC. ON CHANGE FIELD 1DENTIFICATION OF SOIL.
. ELEV. .
| f; e | FROM TG 5% Tooi2 28 E WASH WATER,SEAMS IN ROCK,ETC.)
s AR MEPAFA RN AR Very soft, Red-Brown VARVED CLAY
1 and SILTY CLAY
50° 497-517 11124124 D [Wt. [of Rods (same as D10)
s{ 54" =567 121241241 D { Witd of Rodd ' (same as D10)
60 59T 61" T3 2% 741 D Iwe. |of Hods (same as D10)
' 5 64'-66" 14] 24| 24] D jWe, fof Rods ) (same as D10)
|70 697 =717 15| 241 17] D | & | 12] 16 Medium stiff, Reqd-Brown SILT, little
: 21 coarse to fine sand, trace of gravel,
clay
s 757-76" 16| 2% [12% [ D | 30| %3] 59 % Pushed Cobble, Very dense, Red
. - 70 Brown SAND, trace of gravel, silt
I - ~GLACIAL TILL-
' : : Hard, Red-Brown SILT, little coarse t{
I 797-81"7 1712471 13]{ D | 43] 66| 941122 fine sand, trace of gravel '
' FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
¢ FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 111
SAMPLE TYPECODING: =~ D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
, "ROPORTIONS USED: TRACE=1-10% LITTLE=]0-200 SOME=20-35% AND=35-50% '




R. Eastwood Srf&RgMogMéf) ;&“ﬁé’c%{é’m Jseer 3 ofF 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION JLOCATION _ pier No. 1.
E. Henderson BUREAU OF HIGHWAYS . Gm_]_;g DRILLING CO., INC,
s TOWN HARWORD-%&%%&E%%ED CT :
! HALEY & ALDRICH, TNC, PROJECT NAME CHARTER OAK BRIDGE STEINMAN-
1 SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
- ILOCATION — .
. RFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 111
LATE FINISHED TYPE LINE & STATION
EEQLLHD_\!ATER OBSERVATIONS SIZE 1.D. OFFSET _
T FT. AFTER HRS. {HAMMER WT. BIT _ |N. COORDINATE
T T, AFTER HRS. JHAMMER FALL E. COORDINATE
SAMPLE BLOWS
2 DEPTHS PER 6 INCHES | STRATA
‘s CASING PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOiL.
7 fows|  INFEET bl b eh e [rveel  sawpLen DEPTH REMARKS (INCL. COLOR, LOSS OF
H PER JrrROM - TO - ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
. jFOOT 0-6 {6-12]12-18
H . 811
(Note: Roller Bit through to 85')
Decomposed Bedrock
55 85"
857-88,5" 1] 42] 17| C Hard to moderately hard, Red-Brown
(RGD=0%) fine sandy SILTSTONE and interbedded
medium SANDSTONE, Joints close, Rock
slightly weathered, moderately fractus
90 88.5'-93,5" 2] 60 56| C Hard to moderately hard, Red Brown
(RAD=10%) fine sandy SILISTONE. Joints very
B close to close. Rock slightly.
I weathered, moderately to slightly
, fractured, 89' to 89,5', 91.5' to
95 93,5'-95' 31181 15| ¢ 92.2' and 93.6' to 94’ extremely
1_(RqD=0H) N\fractured (Run 3 same as Run 2)
Bottom of Exploration at 95°
.00
|25
ho
I
I _FROM GROUND SURFACE TO 39 FEET USED 4 INCH CASING THEN 3 ___INCH CASING FOR 81 FEET
(_FOOTAGE IN EARTH __ 81 FOOTAGE IN ROCK 10 NO. OF SAMPLES 17 HOLENO. B 111
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST
. PROPORTIONS USED: TRACE=1-1095 LITTLE=10-20%

ed

SOME =20-35% Aﬂo=3_s-50$




L o] e oF Congcti e
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION _Pier No. 2
E. Henderson BUR.EAL{ Oé" HIGHWAYS QUILD DRILLING CO., INC,.
. [ BORING CONTRA
‘ TOWN_HARTFORD-FAGE BAKERORD,. G, ORIN CTOR
JALEY & ALDRICH, INC. PROJECT NAME____ CHARTER OAK BRIDGE STEINMAN
N SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
- . OCATION Pier No, 16 L
i RFACEELEV. 18.3 AUGER _ CASING  SAMPLER CORE BAR JHOLE NO. B li4
| LmTE FINISHED __ 11/18/86 TYPE HW ~NW S/S Nv_IT [LINE & STATION RT15 546451.6
. ___GROUND WATER OBSERVATIONS SIZE 1.D, 41 3m™ 1 1-3/8" . lOFFSET 32.2R
6.2 FT. AFTER 20 Days jHAMMER WT. 3004 1404 BIT  IN. COORDINATE _ 334240.60
L1 8,0 FT. AFTER O HRS. [HAMMER FALL 24" 30" £. COORDINATE  625167.39.
5 SAMPLE BLOWS
: DEPTHS PER 6 INCHES | STRATA
| ICASING IN FEET PEN.{REC. ON CHANGE FIELD iDENTIFICATION OF SOIL.
; {BLOWS NO. linc dinca [Tyre SAMPLER DEPTH REMARKS (INCL.COLOR, LOSS OF
wlPER lerom - TO : ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
" Jroor 0-6 16-12]12-18 _
N ES 0'-27 1 124 |24 |p | PUSHED Very loose, Brown fine SAND, little
silt, trace organic material -TOPSOIL-
_ 3.51 (* priller sampled ahead of casing)
% AT 7 124 124 [p 13 14 |4 Stiff, Green-Brown SILT, little fine
5 sand
10 gr-11" 3 26 124 | D 2 2 1 Soft, Gray-Brown SILT, litrle fine
. 2 sand
s 147-16" 4 124 119 |p_$2 11 11 (same as D3)
2
— -ALLUVIUM-
» B SR 19'
2 19°-21" 5 124 116 4n 13 17 I8 Medium dense, Gray-Brown fine SAND,
- 1 little silt, trace of medium sang
és AP 6 124 115 Ip 17 111 114 Medium dense, Gray medium to fine SAND
. I: 13 trace of coarse sand, fine gravel and
silt
30 %9'..31' 7 124 14l 16 19 11 Medium dense, Gray medium to fine
w3 15 SAND, trace of coarse sand, silt
35 | 347-36° 8 24 li4 |p |8 110 {16 (same as D7)
5l ~ALLUVIUM-
Very soft, Red-Brown VARVED CLAY
397-41° 9 124 {24 |p j1 11 |t |1 and SILTY CLAY
. FROM GROUND SURFACE T0 FEET USED INCH CASING THEN ' INCH CASING FOR FEET
‘L EOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 114
|SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST

 PROPORTIONS USED: . TRACEsh-te% UTTLE=10-20f  SOME=20-35% = AND=35-50%




R. Lhastwood FORM SM-1 REV. 8/83 SHEET 2 OF 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION Pier No. 2
E. Hengerson BUREAU OF HIGHWAYS GUILD DRILLING CO,, INC,
= — TNSPECTOR TOWN_JTARTFORD-DAST DARTEORD CT. BORTNG CONTRACTOR
_ JALEY & ALDRICH, INC, PROJECT NAME __CHARTER OAK BRIDGE STEINMAN
P SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
 LOCATION
'S IFACE ELEV. AUGER _ CASING  SAMPLER CORE BAR |HOLE NO. B Lik4
 DmTE FINISHED TYPE LINE & STATION
TER OBSERVATIONS SIZE 1.D. OFFSET
2 FT. AFTER HRS. IHAMMER WT. BIT [N, COORDINATE
A FT. AFTER HRS. [HAMMER FALU E. COORDINATE
0 SAMPLE BLOWS 7
DEPTHS PER 6 INCHES | STRATA
casingl 1N FEET PEN. |REC. oN CHANGE FIELD IDENTIFICATION OF SOIL.
BLOWS no. hncw lincH fryee SAMPLER PEPTH REMARKS (INCL. COLOR, LOSS OF
PER |FrROoM - TO . ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
4 " rooT 0-6 |6-12 [12-18
. (AR 10 | 24 124 |D Jwt. Rogh 1 Very soft, Red-Brown VARVED CLAY
‘ 1 and SILTY CLAY
“n 49751 11 (24 [24 {p_|We.]of Rods| (same as D10)
| 2
547-56" 12 |24 |24 |p |wt.|of Rods (same as D10)
1 2
0 597 61" 13 |24 |24 1p 11 12 12 Soft, Red-Brown VARVED CIAY and
158 b SILTY CIAY
64"
kb 64" -66" 14 |24 116 |p |29 |50 186 Hard, Red-Brown SILT, some coarse to
: 105 fine sand, trace of fine gravel, clay
70 59T=70.5" |15 |18 {13 [D_| 8% |132]48 (same as D14)
= 3008)
~-GLACTAT, TILL~
73!
74" Decomposed Bedrock
3 74°-79° 1 |60 |60 |C Moderately hard, Red-Brown fine sandy
2 (RQDP=20%) SILTSTONE, Joints very close to close
shallow dipping, cccasional steeply
dipping. Bedding very thin, Weathering
slight
, 797-84T 27160 [60 |G 74,8'-75' Severe weathering silt seam
TROM GROUND SURFACE TO - FEET USED INCH CASING THEN INCH CASING FOR FEET
- “OOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 114
\AMPLE TYPE GODING: ' D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
-‘ROPORTIONS USED: TRACE=l-1095 LITTLE=10-204 SOME=20-35%  AND=35-50%

S



| SAMPLE TYPE CODING:
_ 1%“ PROPORTIONS USED:

TRACE=1-10% LITYLE= 10-20%

R. Eastwood STFQF%MO%M-I ﬁnggcgésm fsveer 3 oF 3
A COl - :
BO%INGHEES:JQ%;DER DEPARTMENT OF TRANSPORTATION |LOCATION _ Pier No, 3
* BUREAU OF HIGHWAYS CUILD DRILLING CO,. INC.
—— INSPEGTOR | — BORING CONTRACTOR — |
TOWN_HARTFORD-EAGT HARTVORD, CT. ORiN
HALEY & ALDRICH, INC, PROJECT NAME CHARTER OAX BRIDGE STETNMAN
SOILS ENGINEER PROJECT NO, 63-384 DESIGN ENGINEER
LOCATION _
IRFACE ELEV. AUGER  CASING SAMPLER CORE BAR JHOLE NO. B 114
| LATE FINISHED TYPE LINE & STATION
GROUND WATER OBSERVATJONS SIZE 1.D. OFFSET
| or FT. AFTER HRS. IHAMMER WT. BIT N. COORDINATE
T FT. AFTER HRS. JHAMMER FALL E. COORDINATE
D SAMPLE BLOWS
- DEPTHS PER & INCHES STRATA
= ASINGl N FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOiL.
 lBLows wo. Inc [ncr Frveel  sameier DEPTH REMARKS (INCL.COLOR, LOSS OF
H1PER {FROM . TO ’ ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
FOOT _ 0-6 {6-12]12-18 . _
(RA=454) 76.37-787 Extremely to moderately
fractured
77'~-77.5' Very severe weathering
78.5'-79' Very severe weathering
35 C2 same as Cl except moderately to
slightly fracturéd
Bottom of Exploration at 84°
|_90
100
05
1o
il
FROM GROUND SURFACE TO 40 FEET USED 4  INCH CASING THEN 3 INCH CASING FOR 74 FEET
- FOOTAGE IN EARTH 74 FOOTAGE IN ROCK 10 NO, OF SAMPLES 15 ROLENO. B 114
D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST

SOME=20-35%  AND=35-50%




K. Allen FORM SM-1 REV. 8/83 [sneeT 1_oF 3
BORING CREW LEADER DEPARIMENT OF TRANSPORTATION JLocATION Pier No.3 .
E. Henderson BUREAU OF HIGHWAYS ! cuIlp DRILLING CO,, INC. |
R THSPECTOR TowN_parTEoRn-SoBT GRFRSBED T, BORING CORTRACTOR -
HALEY & ALDRICH, INC. PROJECT NAME ___ CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
t OCATION : ——
JRFACE ELEV. 30.4° AUGER CASING _ SAMPLER CORE BAR JHOLE NO, B 117A
UATE FINISHED 11/18/86 TYPE HW-NW S/S NV II [JUNE & STATION RT15 SARLAT 7
TER OBSERVATION . 4" 37 11-3/8" OFFSET_ 13.9R
l1 FT. AFTER HRS. JHAMMER WT 3004 1404 BIT  |N. COORDINATE 334400.45.
LT FT. _ AFTER HRS. JHAMMER FALL] 247 307 E. COORDINATE  625302.65
D SAMPLE BLOWS
gE DEFTHS PER 6 INCHES Anes IDENTIFICATION OF SOH..
PEN. |REC. N CHANGE FIELD 1D A
;f;.%ﬁ‘,?,? IN FEET e Inven Irvee 0 DEPTH REMARKS {INCL.COLOR, LOSS OF
TIPER fegow - 10 [N N SAMPLER | gy WASH WATER,SEAMS IN ROCK,ETC.)
.. |FOOT 0-6 {6-12 12-18
P 0'-1.5" 1 1181i12)p |2 t1 |3 Soft, Brown SILT, trace of coarse to
i fine SAND, Gravel, some organic
5 material -TOPSOIL and FILL-
I
sl E LT-5,57 2 |i8t12|p |7 j12]1 Medium dense, Brown SILT, trace of
D coarse to fine sand, little gravel,
F glass chips, organic material
:I 10 9'-10.5" 3 j18j12ip 11014 |1 lLoose, Brown coarse to fine SAND,
10 little gravel, trace of silt, cement,
16 glass, organic material -FILL-
17 13" ' '
; 30
451 35 147-15.5° 4 18115 (D 1511318 Medium dense, Brown-Gray fine SAND
" and SILT, trace of fine gravel
- P
U
S ST TR S
ol B 19'-20,5" 5 118118|p J2 |1 |1 Very soft, Gray-Green SILT, little
E fine sand
D —ALLUVIUM-
: Soft to medium stiff, Gray-Green STLE,
25 24'-25,5' 6 {18112|p {5 12 |2 25" little fine sand
I ' Very loose, Green-Brown fine SAND,
: little silt
30 29'-30.5" 7 118118 (p {3 |1 |2 (same as D6)
* -ALLUVIUM-
40 - . . .
a5l 42 | 347'-35.5" 8 118 1141D 10 1% | 20 Dense, Gray fine SAND, little silt,
. 33 g R trace of medium sangd
33 37!
28 Medium dense, Medium to fine SAND,
38 ] trace of coarse sand, silt
41 1 397-40.57 9 118 ]i2}fp |9 19 7 ~ALLUVIUM=-
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
“|' FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B Ll/A

UP=UNDISTURBED, PISTON V=VANE TEST

AND=35-50%

D=DRIVE C=CORE
TRACE=l-10% LITTLE=10-20%

A=AUGER
SOME =20-35%

SAMPLE TYPE CODING:
PROPORTIONS USED:

L




. K, Allen SFORM SM-1 REV. 3/83 SHEET 2 OF 3
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATIOR Pier No. 3. .. _ .
E. Henderson BUREAU cg HIGHWAYS I GUILp PRILLING CO., INC,
; INSPECTOR TOWN HARTFORD-BAoD HARTRORD. CT. 3 BORING CONTRACTOR .
_ HALEY & ALDRICH, INC, PROJECT NAME ___ CHARTER OAK BRIDGE - STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 : DESIGN ENGINEER
| 1 NCATION
| { RFACE ELEV. AUGER __ CASING  SAMPLER CORE BAR JHOLE NO. B 1L7A
UATE FINISHED TYPE ' UINE & STATION
- _GROUND WATER OBSERVATIONS SIZE 1.D. OFFSET
i FT. AFTER HRS. [HAMMER WT, 8IT __|N. COORDINATE
J FT. AFTER HRS. [HAMMER FALL] E. COORDINATE
D SAMPLE BLOWS
DEPTHS PER & INCHES | STRATA
EAsING] N FEET PEN. |REC. ON CHANGE FIELD IDENTiFlggTION OF SOIL.
+ [BLOWws no. hne [nen rveel  samprer DEPTH REMARKS (INCL.COLOR, LOSS OF
PER | ¢ . - ELEV. W ; t ETC.
H oo | FROM TO 5% Tooiz 1273 ASH WATER,SEAMS IN ROCK,ETC.)
g - Medium dense, Brown-Gray medium to
; 44!_45.5l 10 18 12 D 7 9 11 fine SAD?D, trace of grave.l, coarse
it sand, silt
-ALIUVIUM-
Loose, Brown-Gray medium to fine SAND,
: trace of gravel, coarse sand, silt,
. . -
0 59T -40.57 1171 6 6 1D |8 ’ 49,5 grades into silty c;ay
49,.5'-50,5' [11Bj12 {8 |D 5 14 Medium stiff, Red-Brown VARVED CLAY
and SILTY CLAY
. 557-56.5' 112118 12D |2 [3 (2 | (same as DLIB)
€0 597-60.5" | 13118 | 18| D | WEJ of Rods Very soft, Red~Brown VARVED CLAY and
SILTY CLAY

Lo

Wtd of Rods . (same as D13}

; g5 65,57 |14 |18 18

69'-70,5" 151 18] 18{ D | Wtd of |Rods (same as D13)

73!

Hard, Red-Brown SILT, some coarse to
AR EREN ToJ I8 1&{D [ 1/] 341 20 fine sand, little coarse to fine

gravel, trace of clay
~GLACTAL TILL-

Hard, Red-Brown SILT, some coarse Lo
fine sand, trace of gravel, weathered
_79'-80° 17| 12] 10| D | 401105/43" 40/3" bedrock ‘
“ROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
“FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 117A
— A
AMPLE TYPE CODING: ' D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
. ROPORTIONS USED: TRACE=1-10% LITTLE=10-208 SOME=20-35%  AND=35-50%




A -
L ORI e T
. Renderson A AT
» BU 2 £ GUT DRILLING CO,, INC,.
LIOR TOWN _HARTFORD -SAGL HARIHORD, CT :
. HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BR E : STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 , DESIGN ENGINEER |
*.OCATION .
URFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B LL/A
DATE FINISHED TYPE LINE & STATION
- GROUND WATER OBSERVATIONS SIZE 1.0, - QFFSET
AT FT. AFTER HRS. IETAMMER WT. BIT  |N. COORDINATE
(AT FT, AFTER HRS. [HAMMER FALL E. COORDINATE
o SAMPL.E BLOWS
E DEPTHS PER 6 INCHES | STRATA
'p EASING IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOiL.
PER lFrOM - TO : LER__ 1 ELev. WASH WATER,SEAMS | .
H |roor | FRO o Te izl ATER,SEAMS IN ROCK,ETC.)
80'-85" 160 {58 | ¢ 9 brill Rafe Moderately hard, Red-Brown Life
(RQI=07 D 9 Min/Ft sandy SILTSTONE, Joints very close
9 " to close, bedding very thin, rock
9 slightly weathered.
85 - - 9 80,2'-80,5"' extremely fractured
85 -90 2160 158 | C 7 82.0'-82,2' weathering pits
(RQU=0%) I 87.5'-87.7" extremely fractured
7 87.7'-90.0' becomes sandier (medium
7 to fine)
lgo 7 _ '
: Bottom of Exploration at 90
95
100
05
10
.1
FROM GROUND SURFACE TO 50 FEET USED & INCH CASING THEN 3 INCH CASING FOR 80 FEET
| _FOOTAGE IN EARTH 80 FOOTAGE IN ROCK 10 NO. OF SAMPLES i/ HOLE NO. B LL7/A
| SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER - UP=UNDISTURBED, PISTON V=VANE TEST
] PROPORTIONS USED: TRACE=1-10% UITTLE=10-20% SOME=20-35% AND=35-50%




APPENDIX C

RESULTS OF LABORATORY TESTING



Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 06/24/16 Checked By: emm
Depth : - Test Id: 382021

Moisture Content of Soil and Rock - AASHTO T 265
Boring ID Sample ID Depth Description Moisture
Content,%o
RW-5 UP- 3 - Top 45-47 Moist, reddish brown clay 55.2
RW-5 UP- 3 - Top middle 45-47 Moist, reddish brown clay 40.9
RW-5 UP- 3 - Bottom 45-47 Moist, reddish brown silt 36.1
middle
RW-5 UP- 3 - Bottom 45-47 Wet, reddish brown silt 40.4
S2-1 Tube 1 - Top 52-54 Moist, dark reddish gray clay 44.4
S2-1 Tube 1 - Top 52-54 Moist, dark reddish gray clay 52.7
middle
S2-1 Tube 1 - Bottom 52-54 Moist, dark reddish brown clay 39.2
middle
S2-1 Tube 1 - Bottom 52-54 Moist, dark reddish brown clay 38.8

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:13:42 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 06/24/16 Checked By: emm
Depth : - Test Id: 382023

Moisture Content of Soil and Rock - AASHTO T 265

Boring ID Sample ID

Tube 2 - Top

Moisture
Content,%

Depth Description

Moist, dark reddish brown clay

Tube 2 - Top
middle

Moist, dark reddish brown clay

Tube 2 - Bottom
middle

Moist, dark reddish brown clay

Tube 2 - Bottom

Moist, dark reddish brown clay

Tube 3 - Top

Moist, dark reddish brown clay

Tube 3 - Top
middle

Moist, dark reddish brown clay

Tube 3 - Bottom
middle

Moist, reddish brown clay

Tube 3 - Bottom

Moist, reddish brown clay

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:15:11 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: --- Sample Type: --- Tested By: jbr
EXPRESS Sample ID: --- Test Date: 07/26/16 Checked By: emm
Depth : - Test Id: 384878
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
S1-2 S-2 4-6 ft Moist, red sand with gravel 7.1 6.5
S1-5 S-3 10-12 ft Moist, reddish brown silt with gravel 7.4 6.2
S1-S12 S-2 5-7 ft Moist, reddish brown silt with gravel 8.1 7.2

Moist, reddish brown silt with gravel

Moist, reddish brown clay

S-0480-1 S-5 14-16 ft Moist, olive brown silt 4.5 4.3
S-0480-2 S-3 9-11 ft Moist, olive brown silt 6.3 6.0
S-06043-1 S-2 5-7 ft Moist, brown sand 7.5 6.8

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 8/3/2016 2:21:39 PM




A.
Geolesting

E X P RE'SUS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

GTX#: 304831

Test Date: 07/26/16

Tested By: jbr

Checked By: emm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57

(Laboratory Measurement)

Bori S | Depth Electrical Electrical
O|r||3ng a[Ep ¢ efrt) ' Sample Description Resistivity, Conductivity,
: ohm-cm (ohm-cm)™
S1-2 S-2 4-6 Moist,red sand with gravel 4,442 2.25E-04
Moist, reddish brown silt
S1-5 S-3 10-12 . 3,099 3.23E-04
with gravel
Moist, reddish brown silt
S1-S12 S-2 5-7 1,963 5.09E-04

with gravel

Moist, reddish brown silt
with gravel

7.45E-04

Moist, reddish brown clay

2.06E-03

S-0480-1 S-5 14-16 Moist,olive brown silt 3,099 3.23E-04

S-0480-2 S-3 9-11 Moist, olive brown silt 1,892 5.28E-04

S-06043-1 S-2 5-7 Moist, brown sand 15,496 6.45E-05
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




FUGRO CONSULTANTS, INC. GRO

N
N\
%
6100 HILLCROFT HOUSTON, TEXAS 77081
PHONE (713) 369-5400 FAX (713) 369-5518
RESULTS OF TESTS
PROJECT: RECONSTRUCTOION OF EXIT CHARTER OAK BRIDGE REPORT DATE: 08-01-16
(GTX 304831)

CLIENT NUMBER:

JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:

125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:

TIME SAMPLED:
REPORTED TO: ETHAN MARRO SAMPLED BY: CLIENT

DATE RECEIVED:

TIME RECEIVED:

SOLUBLE SULFATE AASHTO T-290 RECEIVED BY:
| SAMPLE ID | RESULTS| UNITS | LABNo. | TIME/DATE | ANALYST |

S1-S,S-2,4—-6 <30* mag/kg 0726052 1100/08-01-16 SD
S1-5,S-3,10 - 12’ 57 * mg/kg 0726053 1100/08-01-16 SD
S1-12.S-2.5—7’ <50 * ma/ka 0726054 1100/08-01-16 SD
S2-1, S-4, 15— 17’ 0726055 1100/08-01-16
S2-3,S-2,5-7 0726056
S-0480-2, S-3,9— 11’ 355 * mag/kg 0726058 1100/08-01-16 SD
S-06043-41,S-2,5-7’ < 30* mg/kg 0726059 1100/08-01-16 SD

SO4CL  069-16
Respectfully submitted,

* Dry weight basis

Steve DeGregorio
Chemist

SD

** WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT



Client:

- — Project:

Freeman Companies, LLC
Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-3 Test Date: 08/02/16 Checked By: emm
Depth : 10-12 ft Test Id: 384940
Test Comment: -
Visual Description: Moist, dark reddish brown clayey sand with gravel
Sample Comment: -
c
c cf ¢ u_v o o
=T TS
wo~wn ¢ o & § 83 §
=5 <o co # # O O® # ¥ &
100 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
[ 1 1 1 1 1 1 1 1 1 1 1 1
901 N : ERRNERE TR R N
f I R : A T
1 1 1 1 1 1 1 1 1 1
80” 1 [} [ 1 1 1 1 1 I I
1 1 1 1 1 1 1 1 1 1 1 1
N 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
70T 1 1t AN 1 1 I 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
g 607 AR : S R R
E L 1 1 1 1 1 1 1 1 1 1 1
‘LL_' 1 1 1 1 1 1 1 1 1 1 1
5 5o Ll Ny
© | [ 1 1 1 T 1 1 1 1
Si 1 [ 1 1 1 1 1 1 1 1
401 R \ N
L 1 1 1 1 1 1 1 1 1 1 1
307 TR R R R : R
1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
201 R T : RRRR R P
1 1 1 1 1 1 1 1 1 1 1 1
™ 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1 ] I
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
0HHH et A L L, N 1 AN NV DR E— T N — : N — :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 38.8 39.6 21.6
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =26.1716 mm D30=0.2527 mm
1.5in 37.50 100 _ 0 _ /
1.0in 25.00 83 Deo=4.1015 mm D15 =N/A
0.75in 19.00 83 D50 =1.0976 mm Dio=N/A
0.5in 12.50 73 Cu =N/A CC =N/A
0.375in 9.50 66
#a 475 61 Classification
#10 200 52 ASTM  N/A
#20 0.85 48
#40 0.42 37
=55 oo = AASHTO Stone Fragments, Gravel and Sand
#100 0.15 26 (A_l_b (0))
#200 -8 z Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

printed 8/3/2016 3:52:36 PM

Sand/Gravel Hardness : HARD




Client: Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge

G eoTe st i ng Location: Hartford, CT Project No: GTX-304831

Boring ID: S2-3 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-4 Test Date: 08/02/16 Checked By: emm
Depth : 15-17 ft Test Id: 384952
Test Comment: -
Visual Description: Moist, olive gray sandy silt
Sample Comment: -
Particle Size Analysis - ASTM D422
s 9
100 % \%
i I I
90 I I
f : :
1 1
80T 1 1
1 1
N 1 1
1 1
70T 1 1
1 1
L 1 1
1 1
g 607 | |
= L 1 1
‘Lt 1 1
5 sor b
e - 1 1
3] 1 1
o 1 1
407 | |
L 1 1
301 \ \
1 1
B 1 1
1 1
20T 1 1
1 1
™ 1 1
1 1
10—— 1 I
I : :
1 1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 31.6 68.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1101 mm D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 100 Dso =N/A Dio=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 100
#100 0.15 98 Classification
#200 0.075 68 M N/A
AASHTO Silty Soils (A-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

printed 8/3/2016 3:52:36 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S2-3 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-7 Test Date: 08/02/16 Checked By: emm
Depth : 30-32 ft Test Id: 384953
Test Comment: -
Visual Description: Moist, dark gray sand with silt
Sample Comment: -
100
90T
80T
707
5 607
£
= L
$ 50T
e L
o}
o
40T
30t
207
107
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 8.0 835 8.5
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =3.0762 mm D30=0.3585 mm
0.5in 12.50 100
] Deso =0.8990 mm D15=0.1567 mm
0.375in 9.50 99
#4 4.75 92 D50 =0.6639 mm D10=0.0895 mm
i 200 e Cu =10.045 Cc =1.597
#20 0.85 59
#40 0.42 34 Classification
#60 0.25 21 M N/A
#100 0.15 14
#200 0.075 8.5
AASHTO Stone Fragments, Gravel and Sand
(A-1-b (1))

printed 8/3/2016 3:52:37 PM

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: S2-4 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-7 Test Date: 08/03/16 Checked By: emm
Depth : 24-26 ft Test Id: 384954
Test Comment: -—
Visual Description: Moist, olive brown silty sand
Sample Comment: -
gy o
100 5 %
I \ \
90 I I
f : :
1 1
80T 1 1
1 1
N 1 1
1 1
70T 1 1
1 1
L 1 1
1 1
g 607 : :
= L 1 1
‘LL_' 1 1
5 507 S
e - 1 1
3] 1 1
o 1 1
40T 1 1
L 1 1
301 \ \
1 1
B 1 1
1 1
20t 1 1
1 1
™ 1 1
1 1
107— 1 I
I : :
1 1
0 Frrr— e R ! b t
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 51.3 48.7
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs5=0.1420 mm D30 =N/A
#4 4.75 100 _0 09 _ /
#10 2.00 100 De0 =0.0915 mm D15 =N/A
#20 0.85 100 Dso=0.0767 mm Dio=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 99
#100 0.15 88 Classification
#200 0.075 49 M N/A
AASHTO Silty Soils (A-4 (0))

printed 8/3/2016 3:52:37 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client:

Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-4 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-9 Test Date: 08/03/16 Checked By: emm
Depth : 34-36 ft Test Id: 384955
Test Comment: -—
Visual Description: Moist, dark gray sand with silt and gravel
Sample Comment: -
£
£ o o
o o o o o O o
1t N o N S O o N
Qo ® # ¥ % # # #
100 1 1 1 1 1 1 1 1
| 1 1 1 1 1 1 1
1 1 1 1 1 1 1
9T I I R R TR AR
, - : A T
1 1 1 1 1 1
80T 1 I 1 1 | I
1 1 1 1 1 1
N 1 1 1 1 1 1
1 1 1 1 1 1
70T I 1 1 1 I
1 1 1 1 1
= 1 1 1 1 1
1 1 1 1 1
5 60+ o :
= L 1 1 1 1
‘Lb 1 1 1 1
g 507 CV T
e L 1 1 1
Si 1 1 1
40+ AR
L 1 1 1
TR
30t 1 i ]
1 1
B 1 1
1 1
20t :
™ 1
10T
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 16.3 717 12.0
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =5.1349 mm D30=0.2802 mm
0.5in 12.50 100
] Deso =0.8209 mm D15=0.1028 mm
0.375in 9.50 96
#a 275 84 D50 =0.5069 mm Dio=N/A
#10 2.00 70 Cu =N/A CC =N/A
#20 0.85 61
#40 0.42 46 Classification
#60 0.25 26 M N/A
#100 0.15 19
#200 0.075 12
AASHTO Stone Fragments, Gravel and Sand
(A-1-b (0))
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Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam
EXPRESS Sample ID: Tube 1 - Top middle Test Date: 06/28/16 Checked By: emm
Depth : 52-54 Test Id: 382075
Test Comment: -
Visual Description: Moist, dark reddish gray clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
8
o
207
107
0 \ - . ‘ . ‘ ‘ : ‘ : ‘ : ‘ :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
Tube 1 - Top S2-1 52-54 53 63 25 38 0.7

4

middle

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method

printed 7/19/2016 6:06:34 PM




Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam

EXPRESS Sample ID: Tube 1 - Bottom Test Date: 06/29/16 Checked By: emm
Depth : 52-54 Test Id: 382001
Test Comment: -
Visual Description: Moist, dark reddish brown clay
Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

50

Plasticity Index
w IN
S S

N
o

101
ML or. OL
o S S S S—
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
Tube 1 - Bottom S2-1 52-54 39 49 25 24 0.6

4

Sample Prepared using the WET method

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

printed 7/19/2016 6:06:34 PM



Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam
EXPRESS Sample ID: Tube 2 - Top middle Test Date: 06/28/16 Checked By: emm
Depth : 62-64 Test Id: 382076
Test Comment: -
Visual Description: Moist, dark reddish brown clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
8
o
207
107
0 \ - . ‘ . ‘ ‘ : ‘ : ‘ : ‘ :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
Tube 2 - Top S2-1 62-64 51 56 26 30 0.8

4

middle

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method

printed 7/19/2016 6:06:34 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam
EXPRESS Sample ID: Tube 2 - Bottom Test Date: 06/28/16 Checked By: emm
Depth : 62-64 Test Id: 382002
Test Comment: -
Visual Description: Moist, dark reddish brown clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
8
o
207
107
0 \ - . ‘ . ‘ ‘ : ‘ : ‘ : ‘ :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
Tube 2 - Bottom S2-1 62-64 42 50 23 27 0.7

4

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method

printed 7/19/2016 6:06:35 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam
EXPRESS Sample ID: Tube 3 - Top middle Test Date: 06/28/16 Checked By: emm
Depth : 72-74 Test Id: 382080
Test Comment: -
Visual Description: Moist, dark reddish brown clay
Sample Comment: -
Plasticity Chart
60
501
407
x
[}
e
£
2 |
:g 30
3
o
207
107
0 \ - . ‘ . ‘ ‘ : ‘ : ‘ : ‘ :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
Tube 3 - Top S2-1 72-74 47 44 25 19 1.2

4

middle

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method
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Client: Freeman Companies, LLC
A Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S2-1 Sample Type: tube Tested By: cam
EXPRESS Sample ID: Tube 3 - Bottom Test Date: 06/28/16 Checked By: emm
Depth : 72-74 Test Id: 382003
Test Comment: -
Visual Description: Moist, reddish brown clay
Sample Comment: -
Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60
50
407

Plasticity Index
w
o

N
o

107

o

4

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
Tube 3 - Bottom S2-1 72-74 45 52 25 27 0.8

Sample Prepared using the WET method

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

printed 7/19/2016 6:06:36 PM




Ssummary Report

Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

100000

10000

1000

100000

GTX-304831
Page 1 of 3

Checked By: njh
Depth: 52-54 ft

Project No.:
Elevation:

10000

1000
Effective Stress, psf
intact

Location: Hartford, CT

Tested By: md
Test Date: 06/27/16

Sample Type:

100

(@] O O @] (@]
— N M ~

% ‘ulbns

o

9

o o o

107°
10
10°
10
107
107

D
o

285 /2 AD

Tube-1 Bott

S2-1
CRC-14

100
Description: Moist, dark reddish brown clay

Project: Reconstruction of Exit
Remarks: System Y

Sample No.:

Boring No.:
Test No.:

Tue, 12-JUL-2016 12:53:27



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, dark reddish brown clay

Remarks: System Y

Page 2 of 3
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—————
Geolesting

EXPRESS

Project: Reconstruction of Exit

Boring No.: S2-1
Sample No.: Tube-1 Bott
Test No.: CRC-14

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/27/16
Sample Type: intact

Soil Description: Moist, dark reddish brown clay

Remarks: System Y

Estimated Specific Gravity: 2.83

Initial Void Ratio: 1.12

Final Void Ratio: 0.927

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

Liquid Limit: 49
Plastic Limit: 25
Plasticity Index: 24

Before Consolidation

Trimmings Specimen+Ring
16961 RING
117.49 259.01
86.960 216.82
8.3300 109.18
78.630 107.64
38.83 39.19

- 1.12

-— 99.37

- 83.540

Project No.: GTX-304831
Checked By: njh

Depth: 52-54 ft
Elevation: ---

Specimen Diameter: 2.50
Initial Height: 1.00 in
Final Height: 0.91 in

After Consolidati
Specimen+Ring

252.04
216.82
109.18
107.64

32.72

0.927
100.00
91.802

in

on
Trimmings

cl1561

149.79
114.93
8.3800
106.55

32.72

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, dark reddish brown clay

Remarks: System O
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, dark reddish brown clay

Remarks: System O
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Geolesting

EXPRESS

Project: Reconstruction of Exit

Boring No.: S2-1
Sample No.: Tube-2 Bott
Test No.: CRC-16

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/27/16
Sample Type: intact

Soil Description: Moist, dark reddish brown clay

Remarks: System O

Estimated Specific Gravity: 2.85

Initial Void Ratio: 1.18

Final Void Ratio: 0.859

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

Liquid Limit: 50
Plastic Limit: 23
Plasticity Index: 27

Before Consolidation

Trimmings Specimen+Ring
A-828 RING
130.43 257.90
94_470 215.01
8.5800 109.85
85.890 105.16
41.87 40.79

- 1.18

-— 98.61

- 81.613

Project No.: GTX-304831
Checked By: njh

Depth: 62-64 ft
Elevation: ---

Specimen Diameter: 2.50
Initial Height: 1.00 in
Final Height: 0.85 in

After Consolidati
Specimen+Ring

246.74
215.01
109.85
105.16

30.17

0.859
100.00
95.592

in

on
Trimmings

b505

145.38
113.52
7.9300
105.59

30.17

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Ssummary Report
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Description: Moist, reddish brown clay

Remarks: System R
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Fressure Curves
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Description: Moist, reddish brown clay

Remarks: System R
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Geolesting
EXPRESS
Project: Reconstruction of Exit
Boring No.: S2-1
Sample No.: Tube-3 Bott
Test No.: CRC-15

Soil Description: Moist, reddish brown

Remarks: System R

Estimated Specific Gravity: 2.81
Initial Void Ratio: 1.20
Final Void Ratio: 0.956

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

We. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/27/16
Sample Type: intact

clay
Liquid Limit: 52

Plastic Limit: 25
Plasticity Index: 27

Before Consolidation

Trimmings Specimen+Ring
A-844 RING
205.53 253.92
144 .23 210.71
8.8000 107.92
135.43 102.79
45.26 42.04

- 1.20

-— 98.54

- 79.774

Project No.: GTX-304831
Checked By: njh

Depth: 72-74 ft
Elevation: ---

Specimen Diameter: 2.50
Initial Height: 1.00 in
Final Height: 0.89 in

After Consolidati
Specimen+Ring

245.71
210.71
107.92
102.79

34.05

0.956
100.00
89.634

in

on
Trimmings

B-660

148.46
112.79
8.0300
104.76

34.05

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3



Geolesting

EXPRESS

Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge

Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: daa

Sample ID: --- Test Date: 06/27/16 Checked By: jsc

Depth : -—- Test Id: 381989

Bulk Density and Compressive Strength

of Rock Core Specimens by ASTM D7012 Method C

Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi
S1-12 C1 112.5-113 ft 165 10981 3 No 1,*
S1466-1 c2 49.5-50 ft 160 8511 3 Yes ---

98.5-99 ft

S480-1

Cc2

54.5-55 ft

164

8063

No 1,*

S6043-1

Cc2

184-184.5 ft

164

10588

No 1,*

Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRXNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 7/5/2016 10:03:51 AM
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EXPRESS

Client: Freeman Companies, LLC Test Date: 6/24/2016

Project Name: Reconstruction of Exit Charter Oak Bridge Tested By: rlc

Project Location: Hartford, CT Checked By: jsc
304831

Boring ID: S2-1

Sample ID: c2

Depth: 98.5-99 ft

Visual Description: See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.47 4.47 4.47 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 1.98 1.99 1.99 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 597.27
Bulk Density, Ib/ft® 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 -0.00010 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00020 0.00000 0.00000
Diameter 2, in (rotated 90°) -0.00070 -0.00060 -0.00050 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00010 0.00020 0.00020 0.00030 0.00030
Difference between max and min readings, in:
0° = 0.00030 90° = 0.00100
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00010 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00020
Diameter 2, in (rotated 90°) -0.00060 -0.00070 -0.00060 -0.00050 -0.00040 -0.00020 -0.00020 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference between max and min readings, in:
0° = 0.0004 90° = 0.0007
Maximum difference must be < 0.0020 in. Difference = + 0.00050
Flatness Tolerance Met? YES
. y = 0.00008x - 0.00000 ) y = 0.00054x - 0.00009
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
c £ Slope of Best Fit Line 0.00008
o 0.00100 S 0.00100 Angle of Best Fit Line: 0.00458
i~ c .
b b
© = . < e End 2:
0.00000 Q .
c & 000000 ] Slope of Best Fit Line 0.00014
[ e Angle of Best Fit Line: . 2
2 -0.00100 2 .0.00100 \ ngle of Best Fit Line 0.0080:
9 9 Maximum Angular Difference: 0.00344
T .0.00200 £ -0.00200
e -1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -0.75 -050 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? YES
Spherically Seated
y =0.00014x - 0.00000 . y =0.00043x - 0.00021
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00031
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.01776
g g
8 0.00000 & 0.00000 End 2:
%:) % g Slope of Best Fit Line 0.00031
§ 0.00100 § .0.00100 Angle of Best Fit Line: 0.01776
= = Maximum Angular Difference: 0.00000
A -0.00200 A -0.00200
-1.00 -0.75 -050 -0.25 0.00 0.25 050 075 1.00 -1.00 -0.75 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.)  Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00030 1.985 0.00015 0.009 YES
Diameter 2, in (rotated 90°) 0.00100 1.985 0.00050 0.029 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00040 1.985 0.00020 0.012 YES
Diameter 2, in (rotated 90°) 0.00070 1.985 0.00035 0.020 YES




Client: Freeman Companies, LLC
/’-_\ Project Name: Reconstruction of Exit Charter Oak Bridge

GOOTeStIng Project Location: Hartford, CT
EXPRESS GTX #: 304831

Test Date: 6/27/2016

Tested By: daa

Checked By: jsc

Boring ID: S2-1

Sample ID: c2

Depth, ft: 98.5-99

C2 52-198.5-99 ft
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After cutting and grinding

€2 52-198.5-99 ft
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Client: Freeman Companies, LLC Test Date: 6/24/2016
ﬁ Project Name: Reconstruction of Exit Charter Oak Bridge Tested By: rlc
- Project Location: Hartford, CT Checked By: jsc
Geolesting &
Boring ID: S480-1
EXPRESS Sample ID: c2
Depth: 54.5-55 ft

Visual Description:

See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.37 4.38 4.38 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 1.97 1.97 1.97 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 575.14
Bulk Density, Ib/ft® 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00180 -0.00180 -0.00150 -0.00100 -0.00050 -0.00050 -0.00030 0.00000 0.00000 0.00030 0.00040 0.00100 0.00110 0.00110 0.00120
Diameter 2, in (rotated 90°) 0.00180 0.00130 0.00110 0.00100 0.00100 0.00090 0.00040 0.00000 -0.00050 -0.00070 -0.00090 -0.00130 -0.00180 -0.00220 -0.00260
Difference between max and min readings, in:
0° = 0.00300 90° = 0.00440
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00090 -0.00100 -0.00100 -0.00090 -0.00080 -0.00070 -0.00030 0.00000 0.00030 0.00080 0.00130 0.00140 0.00180 0.00200 0.00210
Diameter 2, in (rotated 90°) -0.00190 -0.00240 -0.00180 -0.00110 -0.00070 -0.00040 -0.00030 0.00000 0.00020 0.00040 0.00060 0.00080 0.00120 0.00150 0.00180
Difference between max and min readings, in:
0° = 0.0031 90° = 0.0042
Maximum difference must be < 0.0020 in. Difference = + 0.00220
Flatness Tolerance Met? NO
. y =0.00183x - 0.00015 ) y =-0.00244x - 0.00017
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00400 0.00400 End 1:
c £ Slope of Best Fit Line 0.00183
o 0.00200 S 0.00200 Angle of Best Fit Line: 0.10485
£ a3 £ Q«\&
S — =1 — )
§ 0.00000 — § 0.00000 End 2:
© = 14 Slope of Best Fit Line 0.00206
[ e = Angle of Best Fit Line: .11
2 -0.00200 - 2 .0.00200 ngle of Best Fit Line 0.11803
9 9 Maximum Angular Difference: 0.01318
T .0.00400 £ -0.00400
e -1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -0.75 -050 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f ' Spherically Seated
y =0.00206x + 0.00027 . y =0.00223x - 0.00014
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00400 0.00400 End 1:
£ £ Slope of Best Fit Line 0.00244
©  0.00200 — @ 0.00200 Angle of Best Fit Line: 0.13980
£ £ —
] =1 5 ,,feﬂ/
g T 4 End 2:
L 0.00000 — < 0.00000 - o
x B — S % Slope of Best Fit Line 0.00223
S =] ) " Angle of Best it Line: 0.12777
8 -0.00200 8 -0.00200 ppi :
= = Maximum Angular Difference: 0.01203
A -0.00400 A -0.00400
-1.00 -0.75 -050 -0.25 0.00 0.25 050 075 1.00 -1.00 -075 -050 -0.25 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.)  Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00300 1.970 0.00152 0.087 YES
Diameter 2, in (rotated 90°) 0.00440 1.970 0.00223 0.128 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00310 1.970 0.00157 0.090 YES
Diameter 2, in (rotated 90°) 0.00420 1.970 0.00213 0.122 YES




APPENDIX D

DRAFT SPECIAL PROVISIONS



Date 09/02/16

ITEM #0203xxxA - EQUIPMENT WORKING PAD

Description:
Form 817, Section 203, Structure Excavation shall apply with the following amendments:

Article 2.03.03 — Construction Methods: Insert the following provisions at the end of Item
2, Preparation of Foundations:

The alluvium and portions of the fill have low strength and are highly susceptible to
disturbance from construction equipment and vibrations. The contractor shall anticipate that
a temporary working pad will be necessary to support installation equipment. Working pads
could potentially include multiple layers of geogrids, stabilization fabric, crushed stone,
well-graded sand and gravel aggregate, or other materials, and the working pad may need to
be on the order of three feet thick. The contractor shall be responsible for design of an
appropriate working pad capable of supporting his proposed installation equipment.

ITEM #0203xxxA



ITEM #0702081A- BITUMINOUS COATING FOR STEELPILES

Description: Work under this item shall consist of furnishing and applying bituminous coating to steel piles. This
work shall be performed as hereinafter specified, to the dimensions indicated on the plans, or as directed by the
Engineer. This work shall also include field applied touch ups to coating damaged during shipping and handling.

Materials: Provide hituminous coating for all piles. Bituminous coating shall consist of canal liner bituminous in
accordance with ASTM D 2521. It shall have a softening point of 190°F to 200°F a penetration of 56 to 61 at
77°F and a ductility in excess of 1.38 in. at 77°F. Primer shall be in accordance with AASHTO M 116.

Construction Methods:

A.

B.

m o

All surfaces to be coated with bituminous shall be dry and thoroughly cleaned of dust and

loose materials.

Primer or bituminous shall not be applied in wet weather, nor when the ambient temperature

is below 65°F.

Application of the prime coat shall be with a brush or other approved means and in a manner
which thoroughly coats the surface of the piling with a continuous film of primer. The primer shall
have set thoroughly before the bituminous coating is applied. The bituminous shall be heated to
300°F and applied at a temperature between 200° and 300°F by means of one or more mop
coats or other approved means.

The average coating thickness shall be 1/16".

Whitewashing of the coating may be required during hot weather as directed to prevent
running or sagging of the asphalt coating prior to driving of the pile.

Bituminous coated piles shall be protected from sunlight or heat immediately after the coating
isapplied.

The bituminous coating shall not be exposed to damage or contamination during storage,
hauling, or handling. Once the bituminous coating has been applied, dragging the piles on the
ground or the use of cable wraps around the piles during handling will not be permitted. Pad
eyes, or other suitable devices, shall be attached to the piles to be used for lifting and handling.
Where Field splices are required the bituminous coating shall be removed in the splice area.
After completing the field splice, the splice area shall be brush coated or mop coated with a
minimum of one coat of bituminous material as directed.

Method of Measurement: Bituminous coating will be measured per linear foot of pile coated.

Basis of Payment: Payment shall be made at the contract unit price per linear foot of pile coated. This price
shall be full compensation for furnishing all materials, for preparing and placing these materials, and for all
labor, equipment tools, and incidentals necessary to complete

ITEM #0702081A
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ITEM #0702109A- PRE-AUGERING OF PILES
ITEM #0702111A- DRIVING STEEL PILES

Work under this item shall conform to the requirements of Section 7.02 of Form 817 as replaced by the special
provision for Section 7.02 in this contract, amended as follows:

7.02.01- Description: Add the following:
Work under this Item includes pre-augering for piles as indicated on the Plans or as ordered by the Engineer.

7.02.03.2(a) - Construction Methods - Pile Driving Equipment - Hammers: Replace the second paragraph with
the following:

The size of hammer shall be adapted to the type and size of piles and the driving conditions. Unless otherwise
specified, the minimum rated striking energy per blow for hammers used shall be 26,000-foot pounds (35,000 joules)
for driving steel piles. The hammer model used for the driving of test piles shall be used for the driving of service or
production piles, unless a change is authorized by the Engineer in writing. Hammers delivering an energy which the
Engineer considers detrimental to the piles shall not be used.

7.02.03.2(7) - Construction Methods - Pile Driving Equipment - Pre-Augering: Add the following:
The following apply when pre-auguring is done for piles with bituminous and epoxy coating:

The pre-augered hole is to continue to the top of the clay layer or to the depths shown on the plans or as directed by
the Engineer. The pre-augered hole diameter shall be at least the diagonal dimension of the pile, or as directed by the
Engineer. All obstructions which could interfere with the driving of piles within the depth of pre-augering are to be
removed as part of the pre-auguring work.

The Contractor shall provide temporary casing to maintain the pre-augured dimension of the hole. Upon completion of
pile driving, the annulus between the pile and outer hole diameter shall be filled with clean sand and any temporary
casing will be removed.

7.02.05.11 - Basis of Payment - Pre-Augering of Piles: Add the following:

This work shall also include obstruction removal, casing, and sand backfill

ITEM #0702109A
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ITEM #0207150A - LIGHTWEIGHT FILL

Description: Work shall consist of furnishing and placing lightweight fill in the formation of embankments or as
backfill in front of and behind structures. This work shall be performed as hereinafter specified, to the dimensions
indicated on the plans, or as directed by the Engineer. This item shall also consist of furnishing and placing
crushed stone or gravel in burlap bags at the inlet ends of weep holes in structures to the dimensions indicated
on the plans or as ordered by the Engineer.

Materials: Lightweight fill shall be a rotary kiln expanded shale aggregate meeting the requirements of ASTM
C 330. No by-product slags, cinders or by-products of coal combustion shall be permitted. The aggregate
shall consist of tough, durable, non-corrosive particles with the following gradation:

Square Mesh Sieve Percent Passing by Weight
1inch 100
Yainch 90 - 100
3/8 inch 10-50
No. 4 0-15

The dry loose unit weight shall be less than 50 pounds per cubic feet (pcf). The lightweight aggregate
supplier shall submit verification of an in-place compacted total unit weight (by methods defined in AASHTO
T99) of less than 65 pcf. For purposes of this specification, the total unit weight is defined as the maximum
dry density multiplied by one plus the moisture content (as a decimal). For example, if the maximum dry
density is 45 pcf and the moisture content is 9%, the total unit weight is 49 pcf.

The maximum soundness loss when tested with 5 cycles of magnesium sulfate shall be 10 percent (ASTM
C 88). The maximum Los Angeles Abrasion loss when tested in accordance with ASTM C 131 (B grading)
shall be 40 percent.

The lightweight aggregate producer shall submit verification that the angle of internal friction is equal to or greater
than 40 degrees when measured in a triaxial compression test on a laboratory sample with a minimum diameter
of 250mm.

The materials for bagged stone shall conform to the following requirements: the crushed stone or gravel shall
conform to the grading requirements of Article M.01.01 for No. 3 or No. 4 coarse aggregate or a mixture of both;
the bag shall be of burlap and shall be large enough to contain one cubic foot of loosely packed granular material.

ITEM #0702150A
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Construction Methods: When applicable and except where noted below, lightweight fill placement shall
conform to the requirements of Sections 2.02.03 and 2.16.03 of the Standard Specifications, Form 817.

The lightweight fill shall be placed in layers of a thickness of 1.5 ft to a maximum of 2.0 ft. Each layer shall be
compacted by the use of self-propelled vibratory compaction equipment with static mass (weight) less than
6,600 Ibs. The minimum number of passes shall be two (2) and the maximum four (4). The actual lift
thickness and exact number of passes shall be determined by the Engineer depending on the type of
compaction equipment. The contractor shall take all necessary precautions during construction activities in
operations on or adjacent to the lightweight fill to ensure that the material is not over compacted. Construction
equipment, other than for compaction, shall not be operated on the exposed lightweight fill.

Where weep holes are installed within the limits of the lightweight fill, bagged stone shall be placed around the
inlet end of each weep hole, to prevent movement of the lightweight fill material into the weep hole.
Approximately one cubic foot of crushed stone or gravel shall be enclosed in each of the burlap bags. All bags
shall then be securely tied at the neck with cord or wire so that the enclosed material is contained loosely. The
filled bags shall be stacked at the weep holes to the dimensions shown on the plans or as directed by the
Engineer. The bags shall be unbroken at the time lightweight fill material is placed around them and bags which
are broken or burst prior to or during the placing of the lightweight fill material shall be replaced at the expense
of the contractor.

Method of Measurement: Lightweight fill shall be measured in place after compaction, including allowances
for settlement. There shall be no direct payment for bagged stone, but the cost thereof shall be considered as
included in the cost of the work for "Lightweight Fill".

Basis of Payment: This work will be paid for at the contract unit price per cubic yard for "Lightweight Fill",
complete in place, which price shall include all materials, transportation, tools, equipment and labor incidental
thereto.

Pay Item Pay Unit
Lightweight Fill c.y.
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1.0 INTRODUCTION

1.1 Summary

This report presents our evaluation of subsurface conditions and geotechnical engineering recommendations for
rehabilitation of Bridge 06043, Route 15 over Main Steet in East Hartford. Rehabilitation consists of widening the
northbound (south) side of the bridge by 12 feet to accommodate an additional travel lane. The existing bridge is a
single-span bridge supported on two stub abutments, which will be extended to the south. New U-type wingwalls will be
provided.

We recommend that the widened abutments be supported on steel H-Piles driven to refusal on bedrock, and pile tip
reinforcement should be provided. Filling behind the abutments and new wingwalls will result in settlement of subgrade
soils, and downdrag loads on abutment piles will occur. We recommend that bitumen coatings be applied to piles
supporting the widened abutment to reduce downdrag loads. Preaugering will be required to protect the coatings.

Abutments should be backfilled with lightweight fill (expanded shale aggregate), consistent with backfill recommended in
the original design documents against the existing bridge abutments, to reduce the magnitude of total and differential
settlement.

12 Scope of Work

Freeman Companies, LLC performed the following tasks:

. Engaged a subsurface exploration contractor to conduct test borings at the site.

. Provided technical monitoring of the explorations.

. Arranged for a testing laboratory to conduct laboratory soil tests.

. Evaluated the subsurface conditions

. Conducted settlement evaluations

. Prepared this report containing geotechnical design recommendations and construction considerations.

13 Authorization
The work was completed in accordance with our agreement dated October 21, 2015.
1.4 Project Vertical Datum

Elevations in this report are in feet and reference NAVD-88.

2.0 PROJECT AND SITE DESCRIPTION
2.1 Project Description

The bridge will be widened by 12 feet by extending Abutments 1 and 2 on the south side. New U-type wingwalls will be
provided.
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The existing bridge is supported on steel H-piles. Design documents for the existing bridge recommended that bitumen
coatings be applied to reduce downdrag. Lightweight fill was recommended within 75 feet of the abutments to limit
settlement.

2.2 Site Description

The site is located on the south side of the Route 15 NB Bridge over Main Street, as shown on Figure 1, Site Location
Map. The bridge is a single-span bridge supported on stub abutments. Main Street has three travel lanes in each
direction and concrete sidewalks on each side. The slope between the stub abutments and sidewalks is paved with
concrete pavers. Ground surface south of the wingwalls consists of grass and shrubs.

Bridge grade is about El. 61, Main Street grade below the bridge is about El. 37, and bottom of pile cap (existing and
proposed) is at El. 43.

3.0 EXPLORATIONS
31 Recent Explorations

Recent explorations included one Cone Penetrometer Test (CPT6043-1) and one test boring (S6043-1 OW)
conducted on June 15, 2016 and from May 21 to 24, 2016, respectively. The Cone Penetrometer Test (CPT) was
conducted by ConeTec, of West Berlin, New Jersey, and the test boring was drilled by New England Boring
Contractors, Inc., Glastonbury, Connecticut. CPT6043-1 was located south of Abutment 1 and S6043-1 was located
south of Abutment 2.

CPT6043-1 was drilled to a depth of 164.4 feet (CPT6043-1) below ground surface. The CPT was advanced using
standard CPT push techniques, and the subsurface data was recorded continuously by a piezocone mounted on the

tip.

Test boring S6043-1 was drilled to a depth of 189 feet below ground surface. Standard Penetration Tests at
maximum 5 foot intervals, undisturbed tube samples of the lacustrine deposits, and two five-foot-long NX-size rock
core samples were recovered from the boring. The completed borehole was backfilled with drill cuttings. A
groundwater observation well was installed in a test boring immediately adjacent to S6043-1 drilled to a depth of 20
feet. A slotted PVC screen backfilled with filter sand was placed from 10 to 20 feet. The installation was protected
with a roadway box.

A Freeman Companies geologist monitored the drilling, described the soil samples, and prepared the test boring logs
included in Appendix A, Recent Exploration Logs. The CPT log prepared by ConeTec is also included in Appendix A.
Exploration locations were surveyed by CME Associates, and are shown on Figure 2, Subsurface Exploration
Location Plan.
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3.2 Previous Subsurface Explorations

Six previous test borings were drilled for the bridge, including B-10, and B-164 to B-168. Approximate locations of
borings obtained from record documents are shown on Figure 2, Exploration Location Plan. Previous exploration
logs and cross-sections of the previous explorations are provided in Appendix B.

3.3 Laboratory Testing

A laboratory testing program was conducted, consisting of:
e Eight moisture content tests
One pH test, one electrical resistivity test, and one soluble sulfate test
One grain size analysis
Two Constant Rate of Strain (CRS) Consolidation Tests
Four Atterberg Limit Determinations
One unconfined compression test on a rock core sample.

Laboratory tests were conducted by Geotesting Express, of Acton, Massachusetts. Results of laboratory testing are provided
in Appendix C, Laboratory Test Data. Results of previous and recent consolidation tests are plotted on Figure 3 Summary of
Varved Clay Properties, East of Connecticut River.

4.0 SUBSURFACE CONDITIONS
41 Subsurface Conditions
Subsurface conditions encountered in the explorations include Fill, Alluvium, Lacustrine, and Glacial Till overlying Bedrock as

described below. A summary of subsurface data is provided in Table I. A subsurface profile through Abutment 2 is provided
on Figure 4.

Thickness Stratum | Generalized Description
Range (ft.)
4t09 Fill Medium dense to very dense, c-f SAND, little gravel, trace silt, brick, roots. Standard
Penetration Test (SPT) N-Values ranged from 28 to 66 blows per foot (bpf).
10to 14 Alluvium [Loose to medium dense red to brown ¢-f SAND, trace silt. SPT N-values ranged from 6 to
12 bpf.
139to 151 Lacustrine | Stiff to very stiff varved red-brown CLAY and SILT, with regular 1/8 to 1/16-inch gray and

reddish gray silt varves. Results of undisturbed field vane shear strengths tests conducted
in previous borings ranged from 957 psf to 3038 psf (undisturbed); remolded field vane test
shear strengths ranged from 188 psf to 1362 psf (remolded).

7.5 Glacial Till  |Very dense red-brown c-f SAND, some silt, little clay and gravel. Cobbles and boulders are
commonly present within the glacial till stratum in the region. SPT N-values in previous
borings ranged from 76 to more than 100 bpf

Bedrock  |Brown ARKOSE, medium strong to strong with fractured zones. The top 0 to 3 feet of
bedrock was weathered.
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Groundwater — Water was encountered in the borings at depths ranging from 11 to 20 feet (El 21 to El. 29) during or shortly
after drilling. Groundwater was measured in observation well S6043-1 OW at 10.6 feet (El. 29) 4 months after the well was
installed, following a relatively dry period of weather. Groundwater levels will vary with season, water level in the nearby
Connecticut River, precipitation, temperature, and other factors.

Corrosion — One series of corrosion tests was conducted on a sample from boring S6043-1. Results of testing are
summarized below:

Test parameter S6043-1, 5’7
pH (in distilled water) 7.5
Electrical Resistivity (ohm-cm) 15,496
Sulfates (ppm) <30

Results of testing indicate the sample is non-corrosive based on guidance provided in AASHTO Section 10.7.5.

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS
51 Foundation Design Recommendations

Downdrag - Settlement evaluations were conducted at the proposed abutments to estimate the magnitude of total
settlement, and whether settlement would cause downdrag at the existing and proposed piles. Estimated total
settlement calculated at the abutments assuming various weights of fill, calculated using the computer program Settle
3D (by RocScience), is summarized as follows:

Normal Weight Fill: 3 inches, includes 1¥4 inch secondary compression
Expanded Shale: 2% inches, includes 1¥4 inch secondary compression
Geofoam: 2 inches, includes 1% inch secondary compression

Results of the evaluation indicate that there is on-going settlement of the existing embankment from the original
embankment fill loads, both consolidation settlement and secondary compression. Additional fill loads using either
normal weight fill or a super-lightweight material such as geofoam have a limited impact on the magnitude of
settlement.

The threshold settlement for downdrag loads on piles is commonly considered to be 0.4 inches. The estimated
settlements will result in downdrag loads on the abutment piles. We recommend that bitumen coatings be applied to
piles to reduce downdrag loads. A 90 percent reduction in downdrag loads can be achieved using bitumen coatings,
provided that coatings are protected from damage during pile installation. Coated piles should be installed in a
preaugered and cased hole to avoid damage to the piles during pile driving. Sand should be placed around the pile
as the casing is withdrawn.

Settlement evaluations indicate that there is not a significant reduction in settlement by using geofoam. The original
design recommendations called for lightweight backfill (expanded shale aggregate) within 75 feet of the bridge
abutment. We recommend that backfill adjacent to the widened portions of the bridge also consist of expanded shale
aggregate, consistent with the original design recommendations, to reduce the magnitude of differential settlement.
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Pile Design

[

Seismic Design: Soils are not susceptible to liquefaction. Soil conditions at the site are defined as
AASHTO Site Class D, Stiff Soils.
Pile Type: HP12x74 with pile tip reinforcement driven to end bearing on bedrock, Grade 50 steel. Other H-
Pile sections may also be considered.
Service Limit: 125 tons, assumes a HP12x74 pile area equal to 21.76 square inches. Reduce the capacity
to account for downdrag loads on piles supporting the abutments, as indicated below.
Strength Limit: For end bearing piles, assume a strength limit equal to the structural capacity of the pile.
Settlement of piles is expected to be equal to the elastic compression of the pile.
Downdrag: Estimated downdrag loads are listed below:

350 tons (single piles, uncoated) or 35 tons (single pile with bitumen coating)

31.5 tons (corner pile in a group with bitumen coating)

28 tons (side pile in a group with bitumen coating)

17.5 tons (inside pile in a group with bitumen coating)
Load Tests: Minimum of 3 dynamic load tests with matching signal analysis (4 tests if 26 or more piles,
and no less than 2% of the production piles, AASHTO Table 10.5.5.2.3-3).
Test Piles: Recommend same piles and criteria as load tests (AASHTO 10.7.9)
Minimum Spacing: Center to center spacing should be 2% times the pile diameter (AASHTO 2012
10.7.1.2) and at least 30 inches. Minimum 9 inches to the nearest edge of the pile cap
Lateral Resistance: Use the pile capacity in batter. Additional lateral load capacities in bending will be
provided based on LPile analyses once pile loading is established.
Subgrade Preparation Below Pile Cap: Minimum 12-inch thick layer of Granular Fill (CTDOT Form 817
M.02.01) over the subgrade.
Bottom of Structure and Estimated Pile Tip Elevations:

Substructure Bottom of Pile Cap Elevation Estimated Pile Tip
Elevation
Abutment 1 43 -139
Abutment 2 43 -139
Abutment Design

.

[

[

Backfill Material: ~ Expanded Shale Aggregate

Provide a 12-inch thick layer of compacted granular fill between top of Expanded Shale
and Roadway Base
Assumes a 24-inch thick pavement section

Est. Settlement: 2% inches of total settlement, of which 1% inch represents secondary compression.

This indicates that most of the predicted settlement is on-going from the original filling.

Weep Holes: 4 inch dia. weep holes at max 10 foot spacing, per CTDOT specifications.
Lateral Pressures: Refer to Figure 5 — Active Earth Pressures
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6.0 CONSTRUCTION CONSIDERATIONS
6.1 Excavation

Conventional excavation equipment appears practical for excavation. Excavation geometries should conform to
OSHA excavation regulations contained in 29 CFR 1926, latest edition.

6.2 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 and dynamic load testing should be conducted as indicated above.
Vibrations from pile driving should not affect the structural integrity of adjacent structures. However, vibration and
noise will likely be noticeable inside buildings 300 feet away, or more.

Where bitumen coats are required, coatings should be applied to the piles prior to transportation to the site. It should
include a primer coat that may be sprayed or painted onto the piles, and a final coat.

Piles with bitumen should be installed in a preaugered and cased hole to avoid damage to the piles during pile
driving. Piles should be preaugered through the existing fill and alluvial deposits (granular soils) to the top of
lacustrine deposits. The top of lacustrine deposits is typically about EI 20. Sand should be placed inside the casing
as the casing is extracted. Draft special provisions are provided in Appendix D.

6.3 Pile Cap Bearing Surface Preparation

Excavated subgrades for the pile cap should be covered with Granular Fill and then proofrolled with a vibratory plate
compactor. If the subgrade beneath the Granular Fill is found to be excessively soft or yielding, it may be necessary
to overexcavate the soft material and place additional Granular Fill or crushed stone over separation fabric. If
vibratory proof compaction of the subgrade proves detrimental due to the presence of groundwater, static rolling may
be allowed at the discretion of the Engineer.

Soil bearing surfaces should be protected against freezing both before and after concrete placement. If construction
takes place during winter months, foundations should be backfilled as soon as possible following construction.
Alternatively, insulating blankets or other methods may be used to protect against freezing.

6.4 Expanded Shale Aggregate

Expanded shale aggregate should be placed in layers 1.5 to 2 feet thick, and compacted with self-propelled vibratory
compaction equipment with static weight less than 6,600 Ibs. The minimum number of passes should be limited to
two and the maximum four, to avoid particle breakdown during compaction. A draft special provision is included in
Appendix D.

6.5 Temporary Lateral Support

We estimate that excavations will be required to reach the pile cap subgrade. Temporary lateral support of
excavations will be required to maintain and protect traffic flow, and to protect nearby utilities. Steel sheetpiling or
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MAN

ANIES



Geotechnical Report FREEMAN

Rehabilitation of Bridge 06043 COMPA
Route 15 NB over Main Street

State Project No. 63-703

East Hartford, Connecticut

December 22, 2016

soldier piles and lagging with multiple levels of bracing appears feasible. Surface water should be diverted away
from excavations.

6.6 Excavation Dewatering

Excavation dewatering will be required to permit construction in in-the-dry. Pumping from sumps located in the
bottom of excavations appears feasible. Surface water should be diverted away from excavations. Pumping,
handling, and treatment of excavation dewatering fluids should be in accordance with all applicable regulatory
agency requirements.

6.7 Reuse of Existing Soils

The existing soils to be excavated will consist primarily of fill and silty sands with gravel. These soils are silty and are
not expected to be suitable for reuse as Pervious Structure Backfill or Granular Fill. Excavated soils may be suitable
for reuse as embankment fill. However the silty soils are difficult to properly compact when wet, and may need to be
dried to achieve compaction. Drying the soils can be difficult and at times impractical, particularly during periods of
cold and wet weather.

7.0 FUTURE SERVICES AND LIMITATIONS

We recommend that a qualified geotechnical engineer be engaged during construction to observe:

. Preparation of foundation bearing surfaces.
. Pile installation and load tests.
. Verify that soil conditions exposed in excavations are in general conformance with design assumption, and

that the geotechnical aspects of construction are consistent with the project specifications.

This report was prepared for the exclusive use of CME Associates and the project design team. The
recommendations provided herein are based on the project information provided at the time of this report and may
require modification if there are any changes in the nature, design, or location of the structure.

The recommendations in this report are based in part on the data obtained from the subsurface explorations. The
nature and extent of variations between explorations may not become evident until construction. If variations from
the anticipated conditions are encountered, it may be necessary to revise the recommendations in this report.

Our professional services for this project have been performed in accordance with generally accepted engineering
practices; no warranty, expressed or implied, is made.
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Table 1
Subsurface Data
Thickness (ft.) Groundwater Bedrock
Boring No. Groun:ISurface Depth (ft.) i ! i | Lacustrine — Weathered . .
. Pavement/Topsoil Fill Alluvial Deposit Deposit Glacial Till Bedrock Depth (ft.) Elevation Depth (ft.) Elevation
Recent Test Borings
S6043-1 (OW) 39.6 189 C 0.1 8.4 10 150.5 7.5 2.5 10.6 29 176.5 -136.9
Recent Cone Penetration Test
CPT6043-1 39.9 164.4R 4 14 139 7.4 15 24.9
Previous Test Borings
B-10 395 167C - 4 20 133 5 - 8.7 30.8 162 -122.5
B-164 395 167 C 11 15 137 3 1 23 16.5 166 -126.5
B-165 38.3 172C 1 17 12 135 2 - 17.5 20.8 167 -128.7
B-166 40 167 C 3 19.5 139 0.5 3 19.5 20.5 162 -122
B-167 38.6 165 C 2.5 — 14.5 139 1 3 NM NM 157 -118.4
B-168 39.5 25.5 0.9 4.6 13.5 >6.5 - - 17 22.5 - -
Notes:

1. Ground surface elevations at recent test borings were surveyed by CME Associates, Inc. Ground surface elevation at previous borings were shown on the logs and corrected to NAVD-88 on this table.

A wnN

">" - Greater Than

(C) - Bedrock Core Taken (R) - Terminated at Refusal

. Groundwater levels are approximate. See $S6043-1 OW log for date of water level measurement in observation well.
. Top of bedrock is inclusive of weathered rock

- Not Encountered "NM" - Not Measured
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NOTES

1.

PREVIOUS DATA WAS OBTAINED FROM THE RECORD REPORT
TITLED "GEOTECHNICAL LABORATORY DATA REPORT, CHARTER
OAK BRIDGE AND APPROACHES, HARTFORD—EAST HARTFORD,
CONNECTICUT” DATED MAY 1987.

ELEVATIONS REFER TO NAVD-88. PREVIOUS ELEVATIONS WERE
ADJUSTED FROM NGVD-29.

DEFINITIONS

CR - COMPRESSION RATIO (=Ae/A.0Gd’y) DURING VIRGIN COMPRESSION
RR — RECOMPRESSION RATIO (=Ae/LOGc'y) DURING RECOMPRESSION
dw — IN SITU VERTICAL EFFECTIVE STRESS

dp — PRECONSOLIDATION STRESS

STRESS HISTORY, o'vo 0'p (KSF)

0 2 4 6 8 10
SYMBOL [BORING NO. f:f
RECENT:
S5796-1 | 36.1
S6043—1 | 39.6
PREVIOUS:
o) B139 | 85
A B142 | 7.6
> B172 | 19.1
< B174 | 14.1
o) B182 | 18.4
v B139 | 6.7
] B139 39.5 \V4 [l &
B139 | 421
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©
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-100
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LAND DEVELOPMENT | ENGINEERIN| G DESIGN | CONSTRUCTI ON SERVI

36 JOHN STREET
HARTFORD, CT 06106
WWW.FREEMANCOS.COM
TEL: (860)251-9550
FAX: (860)986-7161

ELEVATE YOUR EXPECTATIONS

ces

SUMMARY OF VARVED CLAY PROPERTIES
EAST OF CONNECTICUT RIVER
STATE PROJECT NO. 63-703
HARTFORD, CONNECTICUT
FIGURE 3B




STRATIGRAPHY & GW - A SIZE - GINT STD US.GDT - 10/21/16 15:07 - Y:\2014\2014-1001 CONNDOT CSO 2232 CME\GEOT\GINT\2014-1001 - CHARTER OAK BRIDGE LOGS (TKT).GPJ

Freeman Companies, LLC

36 John Street
Hartford, CT 06109

PRIME DESIGNER _CME

PROJECT NUMBER DOT Project No. 63-703

SUBSURFACE DIAGRAM

PROJECT NAME Relocation of I-91 NB Interchange 29 & Widening

PROJECT LOCATION _Hartford

S-6043-1 OW
FILL

ABUTMENT 1 ELEVATION

‘ GLACIAL TILL
97% /45% K WEATHERED ROCK
100% /60% D3 BEDROCK

ALLUMUM  “(ABUTMENT 2 SIMILAR)

NOTE;
THE STRATA BOUNDARIES INDICATED ARE KNOWN ONLY AT
THE BORING LOCATIONS AND WILL VARY BETWEEN LOCATIONS

LEGEND
13 SPT N—VALUE
60%/0% RECOVERY/RQD

HORIZONTAL SCALE: 1°

= 40’
VERTICAL SCALE:  1* = 40’

FIGURE 4




Freeman Companies, LLC . Y:\2014\2014-1001 ConnDot CSO 2232 CME\DWG\Figure 5 20161021.dwg Oct 28, 2016-11: 28am Plotted By: mkwok

SURCHARGE STATIC

WALL FOUNDATION

75 (PSF) 38H (PSF) | (NORMAL WT FILL)
20H (PSF) (EXPANDED SHALE AGGREGATE)
SURCHARGE LOAD ACTIVE EARTH
PRESSURE
NOTES:

1. APPLIES TO WALLS THAT CAN DEFLECT AT THE TOP AND ASSUMES ACTIVE EARTH
PRESSURES.

2. H IS MEASURED IN FEET

5. THE WALL SHOULD BE DRAINED BY EXPANDED SHALE AGGREGATE WITH A UNIT
WEIGHT OF 65 PCF AND WEEPHOLES THROUGH THE WALL. THEREFORE, HYDROSTATIC
PRESSURE IS NOT INCLUDED.

4. THESE PRESSURE DISTRIBUTIONS ASSUME HORIZONTAL BACKFILL BEHIND THE WALL.

5. SLIDING:
COEFFICIENT OF FRICTION BETWEEN FOOTING AND BASE= 0.50 (2012 AASHTO TABLE
3.11.5.3—1) RESISTANCE FACTOR= 0.8 (2012 AASHTO TABLE 10.5.5.2.2.1).

6. IGNORE PASSIVE RESISTANCE IN FRONT OF FOOTING.

FREEMAN LATERAL EARTH PRESSURES

COMPAN ACTIVE EARTH PRESSURES
e JoNsTREET REHABILITATION OF BRIDGE 06043
o URTFORD, CT 04106 ROUTE 15 NB OVER MAIN STREET
TEL: (860)251-9550 STATE PROJECT NO. 63-703

FAX:(860)986-7161

ELEVATE YOUR EXPECTATIONS EAST HARTFORD, CONNECTICUT

DRAFTED: MK
CHECKED: N.W.
APPROVED: N.W.
SCALED: N.T.S.
PROJECT NO.: 2014-1001
DATE: 10/27/2016
FIG.

FIGURE 5
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Driller: P. Labossier Connecticut DOT Boring Report Hole No..  S-6043-1 OW

Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 837092.58
Start Date:  5-21-16 Route No.: 15 NB over Rt 5 Easting: 1029049.01
Finish Date: 5-24-16 Bridge No.: 06043 Surface Elevation: 39.6

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing Sampler Type/Size: 1-3/4 inch ID Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @10.6' on 9/20/2016

SAMPLES —
2 S
— —~ | ~ N 9
e o g Blows on c | €| s T o Material Description _5
- o< = = [=) — © = -—
S| EZ| petomaes | 5|8|8| 88 e otes
Q| ok P L | 2| x| Omo W
0 FILL ASPHALT (1) u
GRAVEL BASE (11") B
- S 83 38 28 21 24 | 12 Red to Brown c-f SAND, little gravel, trace silt B
5 —35
- 82 11 11 17 23 24 | 20 Red to brown c-f SAND, trace silt |
— ALLUVIUM B
10 —30
- S3 10 7 7 8 24 | 12 Red to brown c-f SAND, trace silt |
15 2
-1 S4 8 3 3 2 24 | 18 Red to brown c-f SAND, trace silt |
— LACUSTRINE B
20 —20
-1 S5 6 6 6 7 24 | 18 Gray to brown SILT and CLAY |
25 —15
-1 S6 4 3 5 3 24 | 16 Gray SILT and CLAY, gray silt varves of 1/16" B
30 —10
- S7 2 2 2 3 24 | 24 Gray SILT and CLAY, gray silt varves of 1/16" B
Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1-10%, Little =10-20%, Some =20 -35%, And=35-50%
Total Penetration in NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 1 of 6
Earth: 179t Rock: 10ft at ground surface, Y
No. of No. of
Soil Samples: 34 Core Runs: 2 SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $-6043-1 OW
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 837092.58
Start Date:  5-21-16 Route No.: 15 NB over Rt 5 Easting: 1029049.01
Finish Date: 5-24-16 Bridge No.: 06043 Surface Elevation: 39.6

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @10.6' on 9/20/2016
SAMPLES 3 . g
—_ —~ | ~ N QO
= o g Blows on c | €| T o Material Description _5
= ~ S~ © — (0] = -
§ 5L erme. |5)g|3| 2B
a | o P || @ | O0O&Bo w
LACUSTRINE 5
35 (con't) B
-1 S8 wor 2 1 1 24 | 24 Gray SILT and CLAY, gray silt varves of 1/16" B
40 0
4 s9 woh woh woh 1 24 | 24 Gray SILT and CLAY, gray silt varves of 1/8"to [~
1/16" —
- UP-1 24 | 24 B
45 -
4 s10 WOr WOr Wor wor 24 | 24 Brown SILT and CLAY, 1/16" varved gray tored [~
silt —
5o —-10
4 s11 wor wor wor 3 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
- UP-2 24 | 24 B
55 —-15
4 812 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt L
s .20
4 813 WOr WOr Wor wor 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
65 — .25
4 s14 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%,

Little = 10 - 20%,

Some =20 - 35%, And =35-50%

Total Penetrati
Earth: 179ft

onin

Rock: 10ft

No. of
Soil Samples:

No. of
34 CoreRuns: 2

NOTES: Observation well installed. Screen from 10 to 20 feet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box
at ground surface.

Sheet
2 of 6

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $-6043-1 OW
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 837092.58
Start Date:  5-21-16 Route No.: 15 NB over Rt 5 Easting: 1029049.01
Finish Date: 5-24-16 Bridge No.: 06043 Surface Elevation: 39.6

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @10.6' on 9/20/2016

SAMPLES —
? s £
— . —| ~ N 9

£ | 02 Blows on S| €| s S B Material Description IS

< = < © S o= =

§2Y) T 5 5|8 i

a | a2 pers inches Ll |l x| O06a o
LACUSTRINE -

- (con't) 30
4 3815 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red ~
silt -

75 | —-35
4 s16 wor wor woh woh | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red I~
silt -

80 | —-40
4 s17 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red ~
silt —

85 | —-45
4 s18 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red ~
silt -

90 i _'50
4 819 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red I~
silt -

95 | —-55
4 820 wor wor 1 3 24 | 4 Gray SILT and CLAY, 1/16" varved gray to red ~
silt —

100 —-60
4 s21 wor wor 5 3 24 | 4 Gray SILT and CLAY, 1/16" varved gray to red ~
silt —

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%, Little =10-20%, Some =20 -35%, And=35-50%

Total Penetration in NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 3 of 6

Earth: 179ft  Rock: 10ft at ground surface. y

No. of No. of

Soil Samples: 34 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $-6043-1 OW
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 837092.58
Start Date:  5-21-16 Route No.: 15 NB over Rt 5 Easting: 1029049.01
Finish Date: 5-24-16 Bridge No.: 06043 Surface Elevation: 39.6

Project Description:

Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @10.6' on 9/20/2016

SAMPLES —_
? s 3
— —~ | ~ N Qo
£ | 02 Blows on S| €| s B Material Description IS
o Q= = = ° S o= =
S| EZ| petomaes | 5|8|8| 88 e otes
Q| 6F P L 2| 2| 06O m
LACUSTRINE -
n (con't) B
105 —-65
4 822 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red I~
silt L
110 —-70
4 823 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
115 —75
4 824 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
120 —-80
4 825 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red I~
silt L
125 —-85
4 8% wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red I~
silt L
130 —-90
4 s27 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
135 —-95
Gray SILT and CLAY, 1/16" varved gray to red ~

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Proportions Used: Trace =1 - 10%, Little =10-20%, Some =20 -35%, And=35-50%

Total Penetration in NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 4 of 6

Earth: 179ft  Rock: 10ft at ground surface. y

No. of No. of

Soil Samples: 34 Core Runs: 2

SM-001-M REV. 1/02




Driller: P. Labossier Connecticut DOT Boring Report Hole No..  $-6043-1 OW
Inspector:  J. Herpich Town: Hartford Stat./Offset:

Engineer: N. Whetten Project No.: DOT Project No. 63-703 Northing: 837092.58
Start Date:  5-21-16 Route No.: 15 NB over Rt 5 Easting: 1029049.01
Finish Date: 5-24-16 Bridge No.: 06043 Surface Elevation: 39.6

Project Description: Relocation of I-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in. Hammer Wt.: 140lb  Fall: 30in.
Groundwater Observations: @10.6' on 9/20/2016
SAMPLES 3 . g
—_ —~ | ~ N QO
= o g Blows on c | €| T o Material Description _5
= ~ ~ ° S o= =]
S ER| otimes |5 8|8| 3E% e totes
a | o P || @ | O0O&Bo w
S28 wor wor wor wor 24 [ 24 LACUSTRINE silt L
(con't) |
140 | —-100
-4 829 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt L
145 | —-105
-4 830 WOr WOr Wor wor 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
150 110
4 831 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
155 | —-115
4 832 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt L
160 120
4 833 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt L
165 125
4 s34 wor wor wor wor | 24 | 24 Gray SILT and CLAY, 1/16" varved gray to red B
silt —
170 Significant increase in drilling resistance —-130

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test

Proportions Used: Trace =1 - 10%,

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

Total Penetration in
Earth: 179ft Rock: 10ft
No. of No. of

Soil Samples:

34 CoreRuns: 2

NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 5 of 6

at ground surface.

SM-001-M REV. 1/02




Driller: P. Labossier

Connecticut DOT Boring Report

Hole No.: S-6043-1 OW

Inspector:  J. Herpich

Town: Hartford

Stat./Offset:

Engineer: N. Whetten

Project No.: DOT Project No. 63-703

Northing: 837092.58

Start Date:  5-21-16

Route No.: 15 NB over Rt5

Easting: 1029049.01

Finish Date: 5-24-16

Bridge No.: 06043

Surface Elevation: 39.6

Project Description: Relocation of |

-91 NB Interchange 29 & Widening

Casing Size/Type: 4-in. Casing

Sampler Type/Size: 1-3/4 inch ID

Core Barrel Type: NX

Hammer Wt.: 300lb  Fall: 30in.

Hammer Wt.: 140lb  Fall: 30in.

Groundwater Observations: @10.6'

on 9/20/2016

SAMPLES —
8 < E
— . — | ~ N O
e o g Blows on | €| }—E s Materia(lj[')\lescription _§
< o S ~ ~ o =
S| E&| poromoes |5 8|8| FE s
a | o P Ll || O06Ga m
170 GLACIAL indicates Glacial Till L
I TILL |
— (con't)
175— —-135
— WEATHERED B
I BEDROCK WEATHERED BEDROCK :
BEDROCK L
180— 140
- Red-brown, slightly weathered, strong, ARKOSE,
| C-1 60 | 58 | 45 bedding joints parallel to bedding at 15 degrees, -
with occasional fractured zones L
185— —-145
- Red-brown, slightly weathered, strong, ARKOSE,
| C-2 60 | 60 | 60 bedding joints parallel to bedding at 15 degrees, -
with occasional fractured zones L
190 150
END OF BORING 189ft B
195 —-155
200 —-160

Sample Type: S = Split Spoon C = Core UP = Undisturbed Piston V = Vane Shear Test
Trace = 1-10%, Little =10-20%, Some =20 -35%, And=35-50%

Proportions Used:

Total Penetration in
Earth: 179ft Rock: 10ft

at ground surface.

No. of No. of
Soil Samples: 34 Core Runs: 2

NOTES: Observation well installed. Screen from 10 to 20 feet Sheet
backfilled with filter sand. Bentonite seal from 1 to 3 feet; roadway box 6 of 6

SM-001-M REV. 1/02




L —— Job No: 16-53057 Sounding: CPT16-6043-2
CONETEC Freeman Compar"es Date: 06:15:16 12:12 Cone: 419:T1500F15U500
T Site: 1-91 Interchange 29, Hartford, CT
qt (tsf) fs (tsf) Rf (%) u (ft) SBTn
0 50 100 150 00 05 10 15 20 0.0 25 5.0 0 400 800 0 3 6 9
Ot v NN R R N N R IR R I T T I
Sands
1 Sands
= - 1 Silt Mixtures
5 %llg;\glxtures
— | Silt Mixtures
Clays
— | silt Mixtures
50 — — — — ] gilﬁﬁixtures
— Silt Mixtures
100 - - - =
—~ | Clays
ko)
Q
e
a
)
O
150 - - - =
— i Silt Mixtures
Refusal i Refusal i Refusal i Refusal
200 — — — — -
250
Max Depth: 50.100 m / 164.37 ft File: 16-53057_CP6043-2.DRF SBT: Robertson, 1990
Depth Inc: 0.050 m / 0.164 ft Coords: UTM Zone 18 N: 4625625m E: 695870m

Hydrostatic Line O Ueq @ Assumed Ueq < PPD, Ueq achieved < PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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PREVIOUS TEST BORING LOGS




“Gulter line == Gutter Line

£ Brg. AbUr- N2 ] S, P

2shid.
/t_leJd J[IZ L/!lla

£ Bryg. Abut. Ne 2
(Fixed)

LExisting Structure
SOUTH ELEVATION

N.T. S.

(€xponsion) | 26 75 IO 26.75'
, n 1 HEH | o .
d3
i
& 1 Wimgwor g1 |
I A <
& rome s s wgal |
T ” S579. 26 +85.50 ll o |
v
R okl R € Brg. @ Abut. N2 2
4 - 10 g Ramp 55-$ }
a 57674;;:)2 53-19 ": Sha. 19+ 62.50 & Romp 55-5 SYo. z/o//oo," S
' 8 Moin Stree/ J 8 &
\l i r_s 1l °
<0 —~fC\— ——— ) —————— I S “
kS ‘-L? R 60002 I Y o
' "‘ ~ i " T ; , - " 5 s
‘:‘ “g) o~ ‘_ﬁ--.'r -9 —t—=Existing Structvre 22— _ _ _ _ _ !." ¥ :I
olw . I L I J £ 59. @ Abut NP2 Iy ‘o
= 3 & | I : & Route 15 SYo. 594+50.50 \"’ ~ ¥
§ T T g roowrs B168 Gutter Lina— || H83;JE
> mall W taton 5 ST 7 |
= - - - - T
£ Brg\& abut.-N21 —" ||| 8 Route /5] 5¥a.593+7/. so—fl $9¢4 L Gutrer Line l'lll '~§ | 8
& Routei /S Sto.593+00.50)) @ Moin St.|Sta. 25 +98-00 ST S 1 l ’."
N T T N
—ﬁ — [T o f SERE
) i — o
1] [ - n <
. £ Abul’ Y i
B I A I e P
+ “:_# 5mT'37/ , N £ B8rg.@ abut-wez — 1 o
w — " — Lp.4800 '\ BRomp M-5N SYo. euaz-__ﬁu Q
N L@ Romp M-5N Sta_2/#02.50 |1 . 0~
“o Wingwoll 18—, ||l g Hom St 52,25758.99 1" ingwoll 28 N &
-.\\ — .
LOCATION PLAN
STRUCTURE N22
N.T.5.
PLAN
NT. S,
~Metal Bridge Ros (Trofs.
. \
Brg. Abut. N® Mo Street | Brg. Abut. N2 2
—MBR Type R-! . (Fxpansion) 150" \ (Frxed) o Type R
s 1 -4 -
—_—————— T —— —— —————————————-———————»,————,——,AT—,_—————~ e . *
\\ < ' i > >¥£xtsfmg Ground
_&M;‘:;-_‘J " !‘;‘_:_-? FEl-_45.0 (?C\z e ,>
(RenisED) . |
Existing Ground J’y _-_*_:_\*_ - [ ! l
L IO%‘ l
/ l / IsW L shia. Slope protection (Typ)

70

£ 8rg, Abut o1 2

RVl Sta. 592+00

£l 68.53
Lenglh of Curve 860

€ Brg. Abut. N9 2 (Fixed)

(Exponsion) | —
o8t ———" " TTe—— “+- ,J Proposed Grodel
- T4l .
‘\;\o\§
_____ et i iy Bl RPN I ~—
—_ \ L. - _
Existing A §
Groade 3
v
38
)
2
©
<
[ s/
| I
L 1
| SE—
592 593 594 £95 596

PROFILE OF ROUTE IS5 OVER MAIN STREET

NOTE: BASE

SCALE: VERT. °

HORIZ. 1* = 100*

1* = 10°

PLAN IS A 1" = 20" SCALE

DRAWING PREPARED BY
SALMON ASSOCIATES, P.C.

I nc.

Aﬁ)AHaley & Aldrich,
</ Consulting Geotechnical Engincers, Geologists and Hydrogeologi

ROUTE 15 OVER MAIN STREET
EAST HARTFORD, CONNECTICUT

STRUCTURE NO. 2

SITE AND SUBSURFACE EXPLORATION PLAN

SCALE: DATE:

AS NOTED

MAY 1987

FIGURE 3




o - -~ [ — e

8 RAMP M-5N OFFSET RAMP
Bl66 l BI68) 0 EAST g e gl BI67
—._ ABUTMENT NOTI_!
S0 ' i FILL RTE. I5 Q‘_ 50 .
1 oW 40
40 . - I | -
12 2 ALLUVIAL sanp |'© ;(8/86) 8
30 15 20 AND SILT 21 4 30
12 14 | 2 (12/86) " I il
-
- oam aw w— _ V4
20 T === 5 <= 17HR— 4 20
——
5 | X U2/86) 9 (SILT) 8 2
10 8 vi 3 10
4
3
o 6F-- v2 2 o
5 VARVED CLAY e |
wor]
-0 S v3 2 -10
4 UPy I
jwor
-20 2 v4 2 -20
2 m 2
-30 | r | -30
E wor wor |
& -40 wor VA 2 -40
. uPS
3 wor worl !
@ _s0 wor 4 -50
l; wor
s veé
[}7] wor 2
-
w -60 wor| wor] L) -60
wor '-Pﬂ | )
-70 wor V7 s -70
wor| WOr| 3
‘30 wor wor| 3 "30
wor P wor
=90 wor V8 wor -90
wor wor wor
-100 2 wor -100
WOr wor
-110 s WOH wor -1o
GLACIAL wOr wor
ILL
-120 2 _ 76 -120
BEDR v-2 100
REeoNEE 5" & ABUTMENT NO. |
P-—- _ SILTSTONE BEDROCK
-130 T ——— -130
NV‘Z ~—

(SANDSTONE) -~

STRUCTURE NO. 2

Haley & Aldrich, Inec
Consulting Geotechnical Engi Geologists and Hydrogeologi

As

ROUTE 15 OVER MAIN STREET
EAST HARTFORD, CONNECTICUT

- SUBSURFACE PROFILE
ABUTMENT NO. 1

fsence: TR 1T W o

FIGURE 4




Bl64

ABUTME

§ RAaMP 5S5-5

68)80'WEST & RAMP M-8N|BIES

OFFSET
Bl

INT NO.2 -

50— % RTEND —50
1 [} [}
FiLL
t 40
40 I 1] 7
12 12 14 |3 (/87
R
30 10 20 20 30
ALLUVIAL SAND A
" AND SILT 14| 2 t12/86) 20
- o =
20 P X TP P I E IR T L NN X 7 20
< w2/86)
— 4 < 9 (SILT) UPI
10 4 2pm 110
3 wor
Vi
0 2 UPZ- o]
2 wor
va
-10 2 wor -10
2 UP3
v3
-20 I -20
wor wor
V4
-30 4 -30
Iy wor
';‘._" wor i“
V5
Z -40 I or -40
UPS
g d vé
=
<>t =50 wor wor -50
3 wor wor
w v?
'60 wor U ‘60
or jwor -
[* ve :
7o wor VARVED CLAY wor 7o
wor UP7]
v9
‘80 wor wor| _80
jwor
wor VIO
-90 wor P8} -90
wor wor
00 vil
-1 or wor -100
wor opa STRUCTURE NO. 2
N 12 ACDAHaIey&AIdrich,lnc.
-110 wor wor - 110 S/ Consulting Geotechnical Engineers, Geologists and Hydrogeologi
wor wor ROUTE 15 OVER MAIN STREET
120 4 wor EAST HARTFORD, CONNECTICUT
- -120
104] GLACIAL TILL 22] _ SUEBSLLJJ?;/;(’J\E I;;IZ)OFILE
H‘ZF — :'% .2
-130 - 100 Nv-2 -~ 130 ABUTMENT NO. 2 T
Nv-2 3q SILTSTONE BEDROCK RECRMED scae: YORIZ 1o 2 28 DATE: v 1987

FIGURE §




‘ e m%?{ FORM SM-1 REV. 8/83 SHEET OF 5
RING CRE DEPARTMENT OF TRANSFORTATION LOCATION Structure No, 2 |
C. Harriman BUREAU OF HIGHWAYS ‘ gng aRILLmG co” INC.
TRSPECTOR TowN o
HALEY & ALDRICH, INC, PROJECT NAME ___ CHARTER OAK BRIDGE STEINMAN ‘
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
R
[LocATION ' F,_J.: IMaig Stld —
SURFACE ELEV. 40.6 Approx. AUGER  CASING  SAMPLER CORE BAR JHOLE NO. B 164
DATE FINISHED 12/18/86 TYPE HW -NW s/s NV _II._JLINE & STATION
LD. g3 133787 —  orr
23 R__18 HRS. [HAMMER WT. 3004 1404 BIT__ IN. COORDINATE _ 337265,45
AT 24,5 FT, AFTER O HRS. [HAMMER FALL 24" 30" E. COORDINATE 628877.57
0 SAMPLE BLOWS
E peFTHY PR m‘l‘é FIELD IDENTIFICATION OF SOIL.
IN PEN. |REC. CHAN
TP e v [P o e frvel_sueen | o2y S (WL SoLor. Lo oF
Mlroor |T"M - T° _ 0-6 [6-12]i2-18 : S rETC)
P 0'-1,5’ 1 118 117 Ip |2 |7 4 Medlum dense, Brown meglum to Iine
u SAND, trace of silt, brick, roots
8
h
sl e 4'-5.5" 2 |[I8JY%[D |4 |6 |6 Medium dense, Brown medium to fine
F] - SAND, trace of silt, brick
7 -FILL-
olc 97-10,5" 3 118 116 In 6 Loose, Brown medium to fine SAND
a —— 1° trace of silt, brick ’
8
i
n
5| 8 147-15,5" 4 118 112 Ip I3 I5 16 Medium dense, Brown medium to fine
SAND, trace of silt and coarse sand
t .
) -ALLUVIUM~-
_ 19' — e
200 247 ] 19°-20,5° > 118 118 1p 12 12 13 | Medium stiff, Gray SILT, trace of
clay
-ALLUVIUM-
2 247-25.57 6 118 118 In 11 212 6 (same as D5)
2
30 297 -30.5" 7 (18 (18D [1 |2 |2 Medium stiff to soft, Gray SILT,
some clay
3% 347-35,57 8 118 118 |p 11 11 12 Soft, Gray VARVED CLAY, some silt
38'
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 164
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE:1-109% LITTLE=10-20f SOME=20-35% AND=35-50%




SO

BORING CREW LEADER

FORM SM-1 REV, 8/83
STATE OF CONNECTICUT

SHEET 2
LOCATION

OF 5
Structure No, 2

DEPARTMENT OF TRANSPORTATION
C. Harriman | BUREAU OF HIGHWAYS GUILD DRILLING CO,, INC

L. o L1 S— (O . [ BORING CORTRACTOR — |

HALEY & ALDRICH, INC,  |PROJECT NAME _ CHARTER OAK BRIDGE [ STEINMAN ’

SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER

[LOCATION
SURFACE ELEV. AUGER — CASING _ SAMPLER CORE BAR JHOLE NO. B 164
DATE FINISHED TYPE LINE & STATION
—SBQUND WATER OBSERVATIONS 1.D. OFFSEY

T F1. AFTER HRS. IHAMMER WT. BIT___|N. COORDINATE
AT T, AFTER HRS. [HAMMER FALL] E. COORDINATE

) SAMPLE BLOWS .

£ OEPTHS PER 6 INCHES | STRATA

P ovemer | el o | S F S S5TS% S

T8 NO. INCH [iNc [Tvre]  sawe DEPTH { ' F

R . - LER

H |roor | FROM TO '[“ 5= Te-zhos] BV WASH WATER,SEAMS IN ROCK,ETC.)

{ 97-40,5"7 9 D I Very soft, Gray VARVED CLAY and

i SILTY CLAY

i

s 447-45,57 liolisf1slp 131 11 17 (same as DY)

50 497-50.57 11 118 118 Ip JWORI1 |1 (same as D9)

55 54Y-55.57 12118 118 1p JWORI1 J1 | (same as D9)

!

€0 59760.5" |13 |18 (I8 | D |Wel Ro (same as DY)

65 647-65.5" 14118 118 1D Wt.l of Rod (same as D9)

70 69'-70,5° 15 81ln lWelof Rodd Very soft, Gray to Red-Brown VARVED
CLAY and SILTY CLAY

75 747-75.5" 16118 |18 |p Jwt.] of Rodd (same as D15)

FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
_FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 164
“ SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON SVANE TEST
PROPORTIONS USED: TRACE=1-10% LITTLE=10-20f SOME=20-35% AND=35-50%




(. Mason FORM SM.1 REV, 8/83 [seer. 3 oF 5
BORING CREW LEADER DEPARTIERT OF TRARSPORTATION fLocATioON _Structure No, 2 |
C. Harriman BUREAU OF HIGHWAYS GUI% RRILLING CO,, INC,
INSPECTOR TOWN - n_CT
HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 BESIGN ENGINEER
[LOCATION
SURFACE ELEV. AUGER  CASING _ SAMPLER CORE BAR JHOLE NO. B_164
DATE FINISHED TYPE LINE & STATION
SIZE |1.D. OFFSET
AT FI. _ AFTER HRS. JHAMMER WT. 81T IN. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL E. COORDINATE
0 SAMPLE BLOWS
€ DEPTHS PER 6 INCHES | STRATA
pEASINGl 1N FEET PEN. |REC. oN CHANGE FIELD IDENTIFICATION OF SOIL.
T [ N, INcH [IcH Tvpe] _saween | GRF whst WATERSEANS IN ROCK ETC.
H FOOT FROM - TO _ 0-6 6"21'2"8 . " 0 B]
797-80,5" 17118118|D JWt./Rods 1] Very soft, Gray to Red-Brown VARVED
CLAY and SILTY CLAY
85 847-85,5" 1811818 |p |wt.] of Rogd (same as D17)
90 89°-90.5° 19118118 |p Jwt,] of Ro (same as D17)
95 -95.5" 20118 118 | p JwWt.] of Ro (same as D17)
00 997-T00.5" |21 |18 [18 [p [wWe,[ of Rodd (same as D17)
05 1047-105,5" 122 118 118 1D {¥Htaof Redd (same as D17)
1 1097-110,5" 123 118 118 1D JWt,) (same as D17)
1 TI4'-T15.5" [ 2% [I8 [ I8 [D [ Wt.| of Rogs] (same as D17)
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO, B 10%
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON =VANE TEST
PROPORTIONS USED: TRACE=1-109% LITTLE=10-20f SOME=20-35% AND=35-50%




A, Mason sri%“o%"éb ,fﬁ;m a/gm Ismarr 4 or 5
nongd‘o lc{::s:_v i;.:apsu DEPAKTMENT OF TRANSPORTATION LOCATION _ Structure No, 2 .
- RILLING:- CO INC
TRSPECTOR vown _HARTFORD-ERSPIRRE?BRD, cT, BERIRE CONTRAL Yok
BALEY & ALDRICH, INC, . |PROJECT NAME___ CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 DESTON ENGINEER
JeocaTion —
SURFACE ELEV. AUGER CASING SAMPLER CORE BAR JHOLE NO. B 164
DATE _FINISHED TYPE - LINE & STATION
|L__GROUND WATER OBSERVATIONS E;g 1.D.
AT FT,  AFTER HRS. HAMMER WT. BIT___|N. COORDINATE
[AT FT. AFTER HRS. JHAMMER FALL E. COORDINATE
0 SAMPLE BLOWS
E DEPTHS PER 6 INCHES | STRATA |
p EAsiNG IN FEET PEN. |REC. oN CHANGE FIELD IDENTIFICATION OF SOIL.
t o o |10 o ponfre]_sween | oem Do L Colon Lo of
M lroor * 0-6 [6-12]12-18 ) ' o
119'-120,5" 18] D |Wt.Jof Rods Very soft, Gray to Red-Brown VARVED
CLAY and SILTY CIAY
24 1247-125,5" 26 |18 |18 |p [wt.]of Rogs Very soft, Red-Brown VARVED CLAY
and SILTY CLAY
13 1297-130.5" |27 [18 [18 |p |wet,|of Rods (same as D26)
13 1367-135,5" 128 118 118 Ip Jwt lof ®gds] (same as D26)
14 1397-140.5" 129 118 118 |p Iwe, Jof Rods (same as D26)
149 144 -145,5_ 130 118 118 |p of Rods! (same as D26)
s 1497-150.5" |31 |18 [18 Wt, |of Hods (same as D26)
154 1547-155,5° 132 118 118 Ip Iwt, lof (same as D26)
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 164 |
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-10% UITTLE=10-20f SOME=20-35% AND=35-50%




K. Fastwood FORM SM-1 REV. 48} llgtu'r 5 OF 5
BORING CREW LEADER LOCATION
C. Harriman D”“Wmu or%ﬁ&%?mw GUILD DRILLING CO., INC.
RSPECTOR —— Itomn  HARTFORD-EABPRAITFBREORT BORING CORTRALTOR
HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BR1DGE _ STEINMAN
SOILS ENGINEER PROJECT NO.  63-384
SURFACE ELEV. AUGER  CASING _ SAMPLER CORE BAR JHOLE NO. B 164
EAT! FINISNED ITYPE N LINE & STATION
X FF.
AFTER WRS. Emen wT. i BIT___|N. COORDINATE
rr AFTER _ HRS. MAMMER FALL ‘ E. COORDINATE
° WLE BsLOWS
€ PER 6 INCHES | STRATA
, #3:; m FEET PEN. [REC. O Pk REMARKS (INCL. GOLOR, L0SS OF
7|8 NO. INCH [INCH [TYFE]  SAMPLER .
" W—T_Js-lz e ELEV. WASH WATER,SEAMS IN nqcx.m.)
_1_60'-161,5' (33 {18 |18 |p JWOR{2 12 Soft, Red-Brown VARVED CLAY and
SILTY CLAY
163’
Hard, Red-Brown coarse to fine SAND,
16 ToG =165.5" 13% IS [1Z D | 3T [%6 | 58 some silt, little clay and gravel
13 te] 166" -GLACIAL TILL-
F| 167' pPecomposed Bedrock
167 -172" T 60 [60 ] C 8 Moderately hard, Red-Brown fine
(RQP=30f) 8 grained sandy SILTSTONE, joints
17h 8 very close to close, shallow dipping,
9 Bedding very thin, rock slightly
9 weathered, moderate from 171-172,
Nmoderately fractured
Bottom of Exploration at 172
17k

FROM GROUND SURFACE T0_24 FEET USED_ 4 INCH CASING THEN __ 3 INCH CASING FOR 157 FEET

FOOTAGE IN EARTH _ 167 FOOTAGEINROCK 5 NO. OF SAMPLES 3% WOLE NO. B 104 |
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER  UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-109 LITTLE=10-20f SOME=20-35f AND=35-50%




e —————
—— R S R STATE OF CONNBCHICUT (Rl __L_or __5
DEPARTMENT OF TRANSPORTATION LOCATION _ Structure No, 2 |
H. Ernst BUREAU OF HIGHWAYS gmLB R‘%ILLING COir INC,
HALEY & ALDRICH, INC. PROJECT NAME __ CHARTER OAK BRIDGE STEINMAN |
SOILS ENGINEER PROJECT NO. 63-384 DESION ENGINEER
LOCATION tructure No Rt. I§ Z Ma!n St.)
SURFACE ELEV, LoX, AUGER  CASING _ SAMPLER CORE BAR JHOLENO. B 165
DATE FINISHED TYPE HW-NW | _S/S NV IT [UINE & STATION
‘ 1.D. " 3T 1-378" . F
AT 6 __FT, 8 __HRS. MAMMER WT. _300F | T4O0F | st [N. COORDINATE_ 337080.51
AT FT. AFTER HRS. JHAMMER FALL 247 30" E. COORDINATE _628915.74 ‘
r ) SAMPLE BLOWS )
E DEPTHY PER 6 INCHES | STRATA
rhond mwemer | el [0 o U lomes | psemresoroo
T (BN NO. INCH Jinc [Tvre]  sampLer DEPTH :
. . w ] ] ,ETC.
H | 7ER" | Frow T0 1 S ratsos| ELEV WASH WATER SEAMS IN ROCK,ETC.)
0'-2" I 12210 p |2 |3 (2 |17 ~TOPSOIL-_
v ’ HE Loose, Light Brown medium to fire
SAND, trace of silt, coarse sand
5 4'-6' 2 (121p 15 16 18 Medium dense, Light Brown medium to
' 9 fine SAND, trace of silt, coarse sand
10 gT-1T" 3 124114 1p |3 |9 [11] (same as D2)
15
15 14 -16" 4 124117 1p 15 18 112 (same as D2)
15
18" ~ALLUVIUM-
2 MY 5 12411905 [3 |3 [4 ] Medium stiff, Brown-Gray SILT, little
5 clay, trace of fine sand
2 =267 1 12424 [up
% 79 30 & |24 |2 R 30"
1 Very soft, Gray VARVED CLAY and
SILTY CLAY
s 357=-356" / 124 124 Ip [Wt,]of Ham, (same as D6)
37.5" V1 (See Vane Shear Report V1)
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK ' NO. OF SAMPLES HOLE NO. B 165
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST

PROPORTIONS USED: TRACE=1-10% LITTLE=10-20f SOME=20-35% AND=35-50%




. —
“Holle FORM SM-1 REV, 8/83 [sveer 2 or

S
STATE OF CONNECTICUT 2 |
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION _Structure No. 2

ar BUREAU OF HIGHWAYS GUILD DRILLING CO,, INC
REPESTOR Town_yapTroRn-FRRR RAKFRBED, o, BORTNG CORTRACTOR

HALEY & ALDRICH, INC, PROJECT NAME____CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 INEER
LOCATION _ _
Isunnc: ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 165
TYPE LINE & STATION
1.D. . OFFSET
T . AFTER HRLEALIEI_SR wr. BIT __ |N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALY E. COORDINATE
o SAMPLE BLOWS ,
¢ DEPTHS PER 6 INCHES | STRATA
P EASINGl [N FEET PEN. |REC. oN CHANGE FIELD IDENTIFICATION OF SOIL.
;[ o ponenfrel_sumer | ST | eI
Hleoor |F"M - T I aEn D R JATERS rETC)
397417 2% |24 [up
gy A Very -soft, Gray VARVED CLAY and
LS 447 -46 8 124 124 Wt.]of Rods SILTY CLAY
47,5 (Tipy|v2 (See Vane Shear Report V2)
50 497-517 9_126 124 Ip IWt,lof Rods (same as D8)
55 547-56" (24 |24 [UP
57.5° (Tip) |v3 (See Vane Shear Report V3)
60 59761 10 {24 |24 [p_[We.|of Fogsl (same as D8)
65 B%7-66" TI [Z% [2% [D | We.]| of Foas] ey SOty Brown VARVED CLAY and
67.5" (Tip) | V& (See Vane Shear Report V&)
70 697717 4 126 126 Tup
Too¢1 12 Very soft, Brown to Red-Brown VARVED
75 14 -76 12 124 124 ip JWt,lof Rodsl CLAY and SILTY CLAY
77.5' (Tip) [VD (See Vane Shear Report VS5)
FROM GROUND SURFACE T0 _FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 165
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: . TRACE=l-109 LITTLE=[0-20f SOME=20-35% AND=35-50%




Y —
. Holle ﬂaquéuogmés ﬁ% .fgur SHEET 3 or 5
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION _ Structure No,
C. Harriman BUREAU OF HIGHWAYS QELB RR]:LLING C°'| INC,
TOWN - n. CT
HALEY & ALDRICH, INC. PROJECT NAME____CHARTER OAK BRIDGE STEINMAN |
) SOILS ENGINEER PROJECT NO. 6;-384 DESION ENGINEER
_[SURFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 165
[oaTe FinisHED TYPE LINE & STATION
| —GROUND WATER OBSERVATIONS 1D, FFSET
AT FT. AFTER nRs_T_EFm_g'g wT. 8T |N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL E. COORDINATE
v r 0 SAMPLE BLOWS
e OEFTHS bt ot FIELD IDENTIFICATION OF SOIL.
p Easing] FEET PEN. |REC. ON CHANGE 1
TP rnou - 70 |0 fro o rere]_guumen | ey oo s OF
M |roor _ 0-6 J6-12]12-18 : ' .
797 -81" 13 [24T24 D [wWt.|of Rods Very soft, Brown to Red-Brown VARVED
CLAY and SILTY CLAY
85 847-86" 5 124 [24 [up
87.5' (Tip) |v6 (See Vane Shear Report V6)
90 897-91" 12 124 (24 D_[Wt.[of Rods (same as p13)
95 - 15 124 [24 [p_|Wt.|of kogds (same as D13)
97.5' (Tip) [V7 (See Vane Shear Report V7)
0 99T-101"___l6 |24 |24 |up
pToTA Very soft, Red Brown to Brown VARVED
| 05| 104" -106 16 124 124 Ip Jwt,lof Rogds 'CLAY and SILTY CLAY
107.5" (Tip)]v8 (See Vane Shear Report V8)
1 10971117 177 124 124 1p Twe Tof Rods (same as D16)
1 TIAT-TTe™ 17 124 |24 [vP
117.5' (Tip)|v9 (See vane Shear Report V9)
L_FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 165
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
| PROPORTIONS USED: TRACE=I1-10% LITTLE=10-20f SOME=20-35% AND=35-50%




e R TSI
':"':O c:sw LEADER DEPARTMENT OF TRANSPORTATION LOCATION _ Structure No, 2. |
. Harriman - ] ING CO, . INC
— INSPECTOR vown HARTFORD-ERST HAREPBRp, CcT D R eoRroe Yo
HALEY & ALDRICH, INCo  [PROJECT NAME___ CHARTER OAK BRIDGE STEINMAN |
SOILS ENGINEER PROJECT NO. 63-384 DESION ENGINEER |
LOCATION )
SURFACE ELEV, AUGER __ CASING  SAMPLER CORE BAR JHOLE NO. B 10D
[oaTE FiNisHED TYPE ] LINE & STATION
1.D.
AT FT.____ AFTER HRS. Emen WwT. 8IT [N, COORDINATE
AT FT. AFTER HRS. [HAMMER FALL] €. COORDINATE
o SAMPLE BLOWS '
€ DEPTHS PER 6 INCHES | STRATA
pEASINGl 1N FEET PEN. |REC. ON CHANGE :IELD xl:fggﬂga&o: 3&3 soé%
T [BLOws NO. JNCH fiNcH [TvPe]  samerem | OEFTH . /
MR [Fmow . To R T 7 WASH WATER,SEAMS IN ROCK,ETC.)
119'-121"7 18 124 |24 |p JWt.Jof Rods Very soft, Red-Brown VARVED CLAY
and SILTY CLAY
2 126" 119 |26 [26 [ [wc.Jof Rodsl (same as D18)
127.5" (Tip)|Vi0 (See Vane Shear Report V10)
13 1297-131" |8 [24 |24 |up
134 TLT-1367 120 |24 |24 |D |Wt.] of Rods| (same as D18)
137.5' (Tip)] Vil (See Vane Shear Report V11)
14 1397-1417 121 124 124 |p Weo|of ods] Very soft, Red-Brown VARVED CLAY
and SILTY CLAY
14 1447-146" 19 |24 24 [yp
147.5"' (TipdlVi2 (See Vane Shear Report V12)
15 149 -151" 22 124 124 |p JwWt,] of Ro (same as D21)
154 1.54"I§§' 24 124 Ip lwe,lof Rodsl (same as D21)
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES MOLENO. B 165
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON =VANE TEST
PROPORTIONS USED: TRACE=1-10% LITTLE=10-20f SOME=20-35% AND=35-50%




BORING CREW

ER

FORM SM-1 REV. 8/83
STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAYS

ISHEET § OF 5
LOCATION Structure No, 2

GUILD DRILLING CO., INC.

. Harrim
e rom_marrroRo_eABPHRIIFBRECRT, —— BORTRG CORTRALTOR
HALEY & ALDRICH, INC. PROJECT NAME  CHARTER 0AK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. _ 63-384 BESICN ENGINEER
LOCATION — —
SURFACE ELEV. AUGER CASING _ SAMPLER CORE BAR JHOLE NO. B 165
TE FINISHED [TYPE LINE & STATION
) OFFSEY
AT FT. HRS. HAMMER WT. BIT __ IN. COORDINATE
. |ax FT. AFTER HRS. HAMMER FALL E. COORDINATE
o SAMPLE BLOWS
¢ DEPTHS PER 6 INCHES | STRATA
pEASNG [N FEET PEN. |REC. on DePTH REMARKS (INCL.COLOR, LOSS OF
: :.g? oM - TO | MO [NCH v rvre o-cws-leeraz-l o eLev. WASH WATER,SEAMS IN ROCK,ETC.)
159'-161" 24 | 241 24| D_[Wt. [of Hods Very soft, Red-Brown VARVED CLAY
.and SILTY CILAY
16 Teh'-166" | 25| 26| 24D | 1 [ 2 [ 20] 165' f Hard, Red-Brown SILT, some coarse to
142 fine sand, trace of fine gravel and
167' cla -GLACIAL TILL-
167 ' =172" 1]60]60]C Moderately hard, Gray to Brown Iine
(RQD=417 grained sandy SILT STONE, joints very
17 close to close, shallow dipping,
bedding very thin, rock moderate to
slightly weathered, moderately
fractured
. Bottom of Exploration at 172'
17}
FROM GROUND SURFACE TO 14%4 FEET USED 4 INCH CASINGTHEN 3 INCH CASING FOR 167 FEET
FOOTAGE IN EARTH 167 FOOTAGE IN ROCK 5 NO. OF SAMPLES 20 HOLENO. B 165
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
| PrROPORTIONS USED: TRACE=1-109% LITTLE=10-20f SOME=20-35f AND=35-50%




A, Mason

e e— oTe oF CoRRr e .
DEPARTMENT OF TRANSPORTATION LOCATION Structure No. 2
E. Henderson BUREAU OF HIGHWAYS RILLING CO,. INC.
TOWN - H"‘U CONTRACTOR
HALEY & ALDRICH, INC, PROJECT NAME____ CHARTER OAK BRIDGE STEINMAN k
SOILS ENGINEER PROJECT NO. 63-384 DESTGN ENGINEER
LOCATION __Structure No, 2 (RE, Main St,
SURFACE ELEV. 40.9 AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B_166
DATE FINISHED 127g§786 jrvee i HW-NW | S/S | NV II JUINE & STATION
—GFOUND WATER OBSERVATIONS LD. 47" 3T 11-3/87 . JOFFSEY
<25 R__65 HRs. Emugn wT. 3004 1404 BIT___ |N. COORDINATE  337036.45
AT19.5 FT. AFTER 0  HRS. HAMMER FALL 24" 30" E. COORDINATE _ 628813.51
o SAMPLE BLOWS
€ DEPTHS PER 6 INCHES | STRATA
p FASINGl  IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
- e w0 o juon frvel_suuruen | o27T e (L CaLon Los oF
M lroor | "M - TO _ 0-6 [6-12]i2-18 : _ . -ered
P | 0'<1.5' 1 J18 115 |p 11 |2 |4 Loose, Brown fine m, some silt,
U B trace of gravel, organic material,
S 3! Black Top <FILL-
H
5 47-5.5" 2 |18 |16 Ip |4 |6 [6 Medium dense; Brown medium to fine
_ SAND, some silt
17
(22
16
o[ 13 | 97-10.57 3 |18 118 |p 112 |7 |8 Medium dense, Brown medium to fine
19 SAND, little coarse sand and fine
21 gravel, trace of silt
is{ 16 1 14%-15,5' 4 118 112 Ip 16 16 16 | Medium dense, Brown medium to fine
3206 SAND, trace of coarse sand, silt
36
39 . e
20[ 21 197-20.5" 5 |18 [14 p_lz 18 19 (same as D4)
5
5> . -ALLUVIUM-
:9 22.5
Y- 1 —
2 247-25.5 6 lislislp |2 13 |2 ‘Medium stiff, Gray VARVED SILT
B3 and CLAY
LU
S
(H [ .
0L E 29'-30,5" 7 |18 [18 3 |4 |4 (same as D6)
3% 34'-35,5"' 8 118 118 Ip 313 (same as D6)
_ Medium stiff, Gray VARVED CLAY
397-40,5" 9 118 118 |p 12 | and SILTY CLAY
FROM GROUND SURFACE T FEET USED INCH CASING THEN INCH CASING FOR FEET
|_FooTAGE In EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 100
SAMPLE TYPE CODING: D=DRIVE =CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-109 UTTLE=10-20f SOME=20-35% AND=35-50%




f A. Mason o FORM SM-1 REV. &/83 [smeey 2 oF 5
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION jLocATion _ g¢ 0, 2
E. Henderson UREAU OF Hl(‘;HWAYS , GUILD DRILLING CO,, INC,
TOWN |
HALEY & ALDRICH, INC PROJECT NAME  CHARTER OAK BRIDGE STEINMAN |
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
LOCATION _r A
SURFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 166
DATE_FINISHED YPE LINE & STATION
1.D. OFFS
AT _FT. AFTER HRS. [HAMMER WT. BIT __ |N. COORDINATE
AT FT. AFTER HRS. [HAMMER FALL] E. COORDINATE
r" SAMPLE BLOWS
£ DEPTHS PER 6 INCHES | STRATA'
PErsivel N pEET PEN. |REC. N CHANGE REMARKS (INCL. COLOR, LSS OF
T BN NO. NCH fincH |TYPE]  sampLER OEPTH '
. . WASH WATER IN ROCK,ETC.
H | | FroM TO o Te-ntosl BV ASH WATER,SEAMS IN ROCK,ETC.)
L5 47-45,57 Jo 1 is [pp b "Medium stiff, Gray VARVED CLAY
and SILTY CLAY
50 -\ M BV B B D |2 |z |3 (same as D10)
55 54°=55,5" 12 118 118 Ip 11 |2 ]2 | Soft, Brown Gray VARVED CLAY and
SILTY CLAY
60 '-60 (13 118 128 Ip 11 11 11 Soft, Gray VARVED CLAY and SILTY
CLAY
65 1-65,5" 14 118 118 Ip IWORl] 11 (same as D13)
70 697-70,5" 15 118 118 Ip lwe,] Very soft, Brown-Gray CLAY and
SILTY CLAY
175 4Y-75.5" 16 |18 [18 D_JWt.]of Rods (same as Dl5)
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
LFOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B 166
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-109% LITTLE=10-20f SOME=20-35% AND=35-50%




e —
FORM SM.1 REV, 8/83 SHEET __ 3 OF 5
BORING CREW LEADER DEPAT O O R SATATION LOCATION _ Structure No.
C. Harriman ‘ BUREAU OF HIGHWAYS cm;a R%ILLING coi, INC,
TNSPECTOR TOWN - D CT
HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 ﬁu‘ﬂa“ ENGINEER
LOCATION
SURFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 166
DATE FINISHED PE LINE & STATION
[DATE FINISHED
|___GROUND WATER OBSERVATIONS 1.0. OFFSET
AT FT. AFTER nnsiw wT. BIT __ |N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL E. COORDINATE
o SAMPLE BLOWS
E DEPTHS PER 6 INCHES | STRATA
p EASNGl  IN FEET PEN. |REC. ON CHANGE :'eeulfn Kl:flt:“rclsgs&o: egs:og;
T [BL0¥s NO. INCH [INCH [TYPE|  samPLER DEFTH ;
. . IN ,ETC.
H |reor n:ou T0 3 e 0 WASH WATER,SEAMS IN ROCK,ETC.)
79'-80.5" 17118118 p Jwt, of Ro Very soft, Gray to Brown VARVED
CLAY and SILTY CIAY
85 _84'-85,5" 18 118118 1D Wt of Rodd (same as D17)
90 89'-90,5' 19118118 1p Jwt, of Rodd (same as D17)
95 94'_92‘2' ]§ —lg D E: gt Bgd: (same as D17)
00 997-100.5' | 21| 18 181D Wed of Ro (same as D17)
05 104°-105,5" 122 118 D_luty of Rodd Very soft, Gray to Red-Brown VARVED
CLAY and SILTY CLAY
1 1097-110.5" [ 23118118 | p | wed of RRo (same as D22)
1 114 -115,5" 124 1181181p [wed of Rodd (same as D22)
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
| FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 166
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  VSVANE TEST
PROPORTIONS USED: TRACE=1-10% UITTLE=10-200 SOME=20-35% AND=35-50%



A, Mason FORM SM-1 REV, 8/83 SHEET 4 or 5
BORING CREW LEADER DEPA I AL FORTATION LOCATION _Structure No, 2.
C. Harriman BUREAU OF HIGHWAYS . -CO,, INC
RILLING. C
— TRSPECTOR | town HARTFORD-ERSIM9ART?ORD, CcT LD R ST
HALEY & ALDRICH, INC, . [ProJeCT NAME___ CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 DESION ENGINEER
. JLocaTion _ —
SURFACE ELEV. AUGER _ CASING _ SAMPLER CORE BAR JHOLE NO. B 166
. |OATE FINISHED TYPE LINE & STATION
1,0, F
[ar a7 Jgf HRS. Emzn wT. 817 IN. COORDINATE
p‘f FT. AFTER HRS. JHAMMER FALL €. COORDINATE
0 SAMPLE sLOwS
£ DEPTHS PER 6 INCHES | STRATA
r Easiv IN FEET PEN. |REC. ON CHANGE FIELD IDENTIFICATION OF SOIL.
M NO. INCH lINCH [TYPE] _SAMPLER ELEV, wash 'ATE(:::ELA.IC: wwn%')
lroor |TO™ - T (06 [6-12[12-18] : C
_119'-120,5' 125 118 112 In lwt.lof Rodsl Very soft, Red-Brown VARVED CLAY
and SILTY CILAY
121 124'-125.5" 18 118 Ip | of Rodsl (same as D25)
13 1297-130.5' |27 |18 |18 |p lwWt,|of Rads] (same as D25)
134 134 -135,5_ 128 118 118 Ip JWt.lof Rods (same as p25)
" T397-140,5" |29 |18 |14 |p Wt [Rogb 2 (same as D25)
14 144 -145,5" 130 118 115 Ip IWORIL 2 12 Soft, Red-Brown VARVED CLAY and
: SILTY CLAY
s 1497-150.5" 31 |18 118 Ip 11 12 |3 Medium stiff, Red-Brown VARVED
CLAY and SILTY CLAY
159 154" - ' 132 118 118 Ip 11 12 12 Soft, Red-Brown VARVED CLAY and
SILTY CLAY
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
|_FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLE NO. B_160
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-10% UTTLE=10-20f SOME=20-35% AND=35-50%




aso ‘ PORM SM-1 REV. 8/83 SHEET 5 OF 5
RING CREW LEADER DEP AT OF OO P PORTATION LOCATION _Structure No, 2
C. Harriman ‘ BUREAU OF HIGHWAYS GUILD DRILLING CO., INC.
e TNEPECTO | Town _HARTFORD-£ABPRRIFFBRBORS, BORING CORTRALTOR
HALEY & ALDRICH, INC. PROJECT NAME CHARTER OAK BRIDGE - STEINMAN
SOILS ENGINEER PROJECT NO.  63-384 DESTON ENGINEER
LOCATION -
SURFACE ELEV. AUGER CASING _ SAMPLER CORE BAR JHOLE nﬁ.i B 166
LINE & STATION
F
BIT___|N. COORDINATE
j €. COORDINATE
[} BLOWS
€ DEPTHS PER 6 INCHES | STRATA
P INGY IN FEET PEN. |REC. ON CHANGE ;IEI.D |D$::.TICC%1L'IOO: 3&3 sog'.r.
T [BONS #0. ncH jincH [Tvrel  sampLER DEPTH EMARKS :
. . WASH WATER ' .
" froor | T TO 0% Je-refizis] TER.SEAMS IN ROCK.ETC.)
WLE-T STt REY-BTOMIT-YARVED-ChY—emd
1 : 1 D_JWt. of Rod 161,3' SILTY CLAY
—Til Rake Decomposed Bedrock
6 — Mih/F 165"
r 165'-170" 1160 |54 ]cC 8 Moderately hard, Red-Brown fine
=7% 8 167" grained sandy SILTSTONE., Joints
8 very close to close, shallow dipping,
9 occasionally steeply dipping, bedding
9 very thin, rock slightly weathered,

TJ ; moderately fractured
Moderately hard, Red-Brown fine
grained sandy SILTSTONE and coarse
to fine grained SANDSTONE, extremely
fractured, moderate to slightly
weathered
Bottom of Exploration at 170’

[ FRow GROUND SURFACE T0_2J_FEET USED_ & INCHCASINGTHEN 3 INCHCASING FOR___ 167 FEET
FOOTAGE IN EARTH 165 ____FOOTAGE IN ROCK 5 NO. OF SAMPLES 33 WOLE NO. _B_166
SAMPLE TYPE CODING: D=DRIVE C=CORE ASAUGER  UP=UNDISTURBED, PISTON  V=VANE TEST

PROPORTIONS USED: TRACE:=1-100h LITTLE=10-20f SOME=20-35%  AND=35-50%




son FORM SM-1 REV. /83 SHEET 1 oOF S
DEP A D SATATION ILocATIOR Structure No, 2
E. Henderson BUREAU OF HIGHWAYS muhg RRH‘LING Co” INC, |
: TOWN -
HALEY & ALDRICH, INC, PROJECT NAME _ CHARTER OAK BRIDGE STEINMAN |
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
fLOCATION __ Structure No, 2 t, 1 Ma t -
JSURFACE ELEV. 39.5 AUGER CASING  SAMPLER CORE BAR JHOLE NO. B 167
DATE FINISHED __~ 12/12/86 TYPE HW -NW sés NV_II JLINE & STATION
.. 43" - .__JorF: *
AT NEA gf Couagseg HRS. Emgn wT. 300F | 140F BIT __|N. COORDINATE _ 337223.09
AT FT. AFTER HRS. JHAMMER FALL 25" 30" E. COORDINATE _ 628730.23
o SAMPLE BLOWS
le ' DEPTHY PER 6 INCHES | STRATA
1p ASIN IN FEET PEN. |REC. ON CHANGE :‘Eﬁulfak'so?wcls&&o: sguol;
T [BLOs NO. InCH [incH [TYPE]  samPLER DEFTH :
. = . WASH WATER IN ROCK,ETC.
H |roor | FROM TO 5% le-i2lo18 ELEV ASH WATER,SEAMS IN ROCK,ETC.)
0'-1,5° 1 Ji8li6|p 11 §12 1 | Soft, Brown SILT, little fine sand,
2,50 trace of roots -TOPSOIL-

5 47-5.5" Z [18 (18 |p %z |4 Loose, Orange-Brown medium to fine
SAND, little silt, trace of coarse
sand

1o 97-10,5" 3 118117 1p 14 16 18 Medium dense, Brown coarse to fine
‘ SAND, trace of silt
g T Medium dense, Brown medium SAND,
15 14 o15,0 & 118 11640 43 13 17 some coarse to fine sand, trace
17' of silt «ALLUVIUM=-

2 19'-20.5" > |18 [18 L.L 2 2 Soft, Gray SILT, some clay

25 247-25.5" 6 11sTisp 11 11 11 _Very soft, Gray SILT, some clay

20 297-30,.5" 7 (1818 [p J1 |1 |2 (same as D5)

33'
135 34°-35.5" 8 |18 118 Ip 11 11 11 | Very soft, Gray VARVED CLAY and
SILTY CLAY
Very soft, Gray CLAY and SILTY CLAY
39'-40.5' |9 18 |18 |p Jwor[1 |1

FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET

FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 167

SAMPLE TYPE CODING: D=DRIVE C=CORE =AUGER UP=UNDISTURBED, PISTON  V=VANE TEST

PROPORTIONS USED: TRACE=1-109 LITTLE=10-20f SOME=20-35¢ AND=35-50%

e



A, Mason ﬂl;?rléuogm& F%NE‘B’CI '{gur SHEET 2 OF 5
BORING CREW LEADER LOCATION  Structure No, 2
- EPARTMENT OF TRANSPORTATION LOCATION _ Structure No, 2 |
E. Henderson. DEPATSUREAU OF RIGHWAYS GUILD DRILLING CO,, INC
TNSPECTOR TOWN EABImn-m%mﬂn CT BORING CONTRACTOR
HALEY & ALDRICH, INC, PROJECT NAME ___ CHARTER OAK BRIDGE STEINMAN ,
SOILS ENGINEER PROJECT NO. 63-384 DESIGN ENGINEER
LOCATION _
SURFACE ELEV., AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 167
DATE FINISHED TYPE LINE & STATION
- 1.0, OFFSET
AT FT. ___AFTER ﬂﬁiﬁ wT. BIT___ [N. COORDINATE
[A'r FT. AFTER HRS. [HAMMER FALL E. COORDINATE
£ DEPTHS PER 6 INCHES | STRATA'
vt R O oo o N Y £ R T S
- | 7 [osgs NO. pncH Jincr |Tvre]  sampLer EAMS IN RC
. . WATER, ] ,ETC.
1 ¥ |roer. | From T0 5% Teothal BV WASH WATER,S! N ROCK,ETC.)
ks 447 =45,5" 1011818 D WOR|1 = 12' Very soft, Gray CLAY and SILTY CLAY
[
50 497-50,5' 11118f181p 11 11 |1 (same as D10)
_ 55 547-55.5" 1211818 D WOR|1 512" (same as D10)
60 597-60,5" 113178138 1p WoR |1 13 | (same as p10)
n
“ es 64T-85.57 |TA1I8 118D WOR[1 [1 (same as D10)
70 697-70.5" 15118118 1p JWwt,l Rogs 1 Very soft, Brown-Gray VARVED CLAY
I and SILTY CLAY
n
75 ~75.5" |I6|IB[IB|D WORITI o 17" (same as D15)
e ——————t—
79 -80,5 17118 118|p WOR]1 |1 (same as_D15)
FROM GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 107
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-109% LITTLE=10-20f SOME=20-35( AND=35-50%




T "son

3

O Ce e T |
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION Structure No, 2 |
E. Henderson BUREAU OF HIGHWAYS RILLING CO.. INC
TNSPECTOR TOWN - n_CT Hi“ CONTRACTOR
HALEY & ALDRICH, INC.  [PROJECT NAME____CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 E EER
{LocaTion I -
SURFACE ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 16
|oaTe FinisHED TYPE LINE & STATION
|—GROUND WATER QBSERVATIONS ZE 1.D. OFFSET ___
AT FT. __ AFTER NRLFER WwT. BIT __ |N. COORDINATE
AT FT. AFTER HRS. [HAMMER FALL E. COORDINATE
0 SAMPLE BLOWS
£ DEPTHS PER 6 INCHES | STRATA
P ASINGJ IN FEET PEN. |REC. ON CHANGE :5]?”::?#‘22883?: 8&:051;
T [BL0Ns NO. JNCH [INcH [TYPE]  sampLER OEP :
. — . . ' ,ETC.
H |roor | 7ROM TO 5 ezl B2V WASH WATER,SEAMS IN ROCK,ETC.)
85 84 -85.5" 18118118 |p | Wt Rods 1 Very soft, Brown-Gray VARVED CLAY
and SILTY CLAY ;
90 89'-90,5" 191181318 1p 11 12 12 | Soft, Brown-Gray VARVED CLAY and
SILTY CLAY
95 947-95,5' | 201818 [p WOR[1 |1 (same as D18)
00 99 -100,5° 1211181181 D 2 .12 Soft, Gray and Red-Brown VARVED
CLAY and SILTY CLAY
05 104°-105,5" 122118118 |p WOR]|1 |1 Very soft, Gray and Red-Brown VARVED
CLAY and SILTY CLAY
1 109°-110,5' 123138118 1p 131 12 12 Soft, Gray and Red-Brown VARVED SILT
and CLAY
11 TIZ7-115.5" [24 18 [18 |p WOR |1 [2 | Soft, Red-Brown VARVED CLAY and
SIITY CLAY
TI9"-120.5" [ 25 [ I8 [I8 D KWOR]|TI |2 (same as D24)
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO. B 167
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-10% LITTLE=10-20%f SOME=20-35¢ AND=35-50%




L - @ ...

s TTE oF SR T -
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION JeocATioN scrycture No, 2 |
E. Henderson BUREAU OF HIGHWAYS . RILLING CO,. INC
TRSPECTOR Town _HARTFORD-ERST GukRREORD, CT BBRING EORYRAC Yo
HALEY & ALDRICH, INC,  |PROJECT NAME __CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECT NO. 63-384 DESTGN ENGINEER
LOCATION I
kuarace ELEV. AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 167
[oATE FiNISHED TYPE LINE & STATION
1.D. OFFSET
AT FI. _ AFTER '&%R WwT. BIT___|N. COORDINATE _
AT FT. AFTER HRS. [HAMMER FALL] E. COORDINATE
o SAMPLE BLOWS
€ DEPTHS PER 6 INCHES | STRATA
chonel e | el 0o | o R e v o
T [BL NS NO. JNCH [INCH [TYPE]  samPLER OEPTH '
H|rooy | Mo - TO 5 Te-ahmel BV WASH WATER,SEAMS IN ROCK,ETC.)
h 2 1247-125,5" 126 |18 |18 |p |Wt.]of Rods] Very soft, Red-Brown VARVED CLAY -
and SILTY CLAY ‘
13 129'-130,5° 127 118 18 Ip Jwt,|of Rods Very soft, Red-Brown SILT and CLAY
13 T34 7-135.5" |28 |18 [18 |D |Wt.lof Rods] (same as D26)
14 1397-140.5" |29 |18 [18 We,|of Rogs (same as D26)
149 144'-145,0" 130 118 118 In Iwt.lof Rods) (same as D26)
15 149 -150,5 131 118 118 Ip Qe lof Rods) (same as D26)
15 1547-155,5" [32 18 |18 |p [wt, 156" (same as D26)
157" Bréwn coarse to fine SAND and SILT,
—\ trace gravel -GLACIAL TILL-
Noth: kRollér Bit (observed from wash)
T to l166‘ 160" Decomposed Bedrock
FROM GROUND SURFACE T0 FEET USED INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH FOOTAGE IN ROCK NO. OF SAMPLES HOLENO., B 167
SAMPLE TYPE CODING: D:=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-109% LITTLE=10-20f SOME=20-35% AND=35-50%




1 =N .

U
LB TP LI e I S -
BORING CREW LEADER DEPARTMENT OF TRANSPORTATION LOCATION _ Structuge No, 2
- E, Henderson BUREAU OF HIGHWAYS GUILD DRILLING CO., INC. ‘
p———""TRTPECTOR vown HARTFORD-EABPHRIRFBREORY BORTNG CONTRALTOR
HALEY & ALDRICH, INC. PROJECT NAME  CHARTER OAK BRIDGE . ﬁﬁ%’t—'—
SOILS ENGINEER PROJECT NO.  63-384
SURFACE ELEV, AUGER  CASING _ SAMPLER CORE BAR HOLE NO. ¥ 16/
DATE FINISHED TYPE LINE & STATION
1.0, OFFSET
AMMER WT. BIT _ |N. COORDINATE
AMMER FALL] i E. COORDINATE
0 SAMPLE BLOWS
3 OEFTHS PER S INcHEs | e FIELD IDENTIFICATION OF SOIL.
PEN. [REC. oN CHANGE
R e " [ et o frveel_sueven ] 027 Lt T L
H lroot - v 0-6 [6-12]12-18 ’ e
160'-165" 1160 160 | C 9 prill Moderately hard, Red-Brown fine gra njj
(ROT}=8374) 9 Rate sandy SILTSTONE, Joints very close t
10 Min/Ft close, shallow dipping, bedding very
8 thin, rock slightly weathered,
h6 9 moderately fractured
T . Bottom of Exploration at 165'
FROM GROUND SURFACE T0 06O FEET USED_4 _INCH CASING THEN 3 INCH CASING FOR 160 FEET
FOOTAGE IN EARTH 160 FOOTAGE IN ROCK 5 NO. OF SAMPLES 32 HOLE NO. B 107
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=I-10%y UTTLE=10-20f SOME=20-39% AND=35-50%




. -
| ason FORM SM-1 REV, 8/83 SHEET oF 1
wﬁ% EREW LEADER STATE OF CONNECTICUT Il.ocA'non Structure No, 2

DEPARTMENT OF TRANSPORTATION

j H. Ernst BUREAU OF HIGHWAYS g]m,a R'%ILLING Coif INC,
TSPECTOR om_yaprropn PR ARFMn,_cr,

HALEY & ALDRICH, INC. PROJECT NAME __ CHARTER OAK BRIDGE STEINMAN
SOILS ENGINEER PROJECTNO.  63-384 ENGINEE
LOCATION Structure No, 2 (Rt, 15 / Main St,) e
Isunnce ELEV. 39.6 AUGER __ CASING  SAMPLER CORE BAR [HOLE NO. B 168
DATE FINISHED __ 12/23/86 TYPE W | s/s __JLINE & STATION
j R OBSERVATION S .0, _3" 1-3/8" . OFFSET
AMMER WT. 300# | 140# BIT ___|N. COORDINATE 337142.37
HRS. JHAMMER FALL| 24" 30" E. COORDINATE 628834.30
o PLE BLOWS
£ DEPTHY PER 6 INCHES | STRATA
pErsvel [N FEET PEN. [REC. on Cance REMARKS (INCL. COLOR, LSS OF
8 EPTH ,
" BER | Pmow . To |MO- cH fiNcH [Tvre o_:"';‘}:"‘z_w ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
0.9" Asphalt
17-2,5" 1 |18 114 1p I3 16 15 | Medium dense, Brown medium to fine
SAND, trace of silt, coarse sand,
— fine gravel
L J v
5 AT-5,5 2 ishielp I5 15 177 ., (same as p1) -FI-
10 §7-10.5" 18 18 [p |8 |9 |11 Medium dense, Brown medium to fine
SAND, trace of silt, coarse sand
15 147-15.5" 14 118 s fp |5 17 17 (same as D3)
-ALLUVIUM-
I 19'
2 197V-20.5" |5 (18 [18|p |2 |2 |3 Medium stiff, Green-Gray VARVED CLAY
and SILTY CLAY
Soft, Gray VARVED CLAY and SILTY
2% 257-25.5" 16 |18 18 |p J1 |2 |2 LAY
Bottom of Exploration at 25,5'
0
)
FROM GROUND SURFACE T0__ 20 FEET USED 3__INCH CASING THEN INCH CASING FOR FEET
FOOTAGE IN EARTH 25,5 FOOTAGE IN ROCK Y NO. OF SAMPLES 6 HOLE NO. B 168
SAMPLE TYPE CODING: D=DRIVE C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
PROPORTIONS USED: TRACE=1-10% LITTLE=10-20%f SOME=20-35% AND=35-50%

-~ < - -~ -~ - e o am N



—-——

- ———3

i 7 mx
! Da gﬂ no“ﬁ - SHEET 1 oF
N o:unga%nro 5:"?&‘25? “f#Imu LOCATION See Plan
1 G. R, May SR NG RETORY Guild prilling Co., Tnc.
TOwN artfor - East Hartfor onn,
Haley & Aldrich, Inc. [PROJECT NAME Charter Oak Bri S. B. G. & B,
SOILS ENGINEER PROJECT NO. 63-384 CONTRACTIRG ENCINEEN
LOCATION Route Ma treet - East Hartford, Conn,
SURFACE ELEV.  40.4 AUGER __ CASING _ SAMPLER CORE BAR JHOLE NO. B 10
DATE FINISHED __ 4/4/80 TYPE PW-HW S /s NX LINE & STATION
RQUND WA RVAT lﬁuzg 1.0, 5" 4" 11-3/8" ] on OFFSET_ _
AT 37 FT, AFTER O HRS. IHAMMER WT. 3004 1404 BIT___ |N. COORDINATE 337194
AT 8,7 FT. AFTER 2 HRS. [HAMMER FALU 24" 30" Dia. |JE. COORDINATE 628763
0 SAMPLE BLOWS
€ DEPTHS PER 6 INCHES | STRATA
P CASI?GI _ PEN. |REC. ON CHANGE :lEEML‘?R::csoﬁzang:&%N ‘?Og :cgl;
TIPER  ow . 7o [MNO- NCH INcH rvre]  savevew i WASH WATER,SEAMS IN ROCK,ETC.)
FOOT 0-6 [6-12 [12-18
3 07-1.5" 1 [18"] D12 |2 1% Medium stiff Gray E'_H'c'tTe'TI
6 sand, trace of roots and grass
9
12 .4!
5 12 - Elo 360‘"
15 | 5 -6.5" Z BB pl5 |5 |5 Loose Red medium SAND, some silt
20
(37
40 _
0[35 “=10.5" 3 [187116"[ p [7 [IO JII Medium dense Brown coarse to fine
4/ SAND, little silt
53
44
h-3—7 S —
[ 51 | 147-15,57 |4 [18"[1&"| D 5 |6 Medium dense Brown coarse to fine
37 SAND, trace of silt
51
70
140 I
20[98 |19 -20,5° 5 Ji8"]16"| p [6 [8 |9 Medium dense Brown coarse to medium
| 92 SAND, trace of fine sand
108
111
83 24'
25[80 | 247~25.57 16 118"I16"| b |4 [& |4 |E1. 16.4| Medium stiff Gray SILT, some clay
110
70
14
| |28 29'
ol * El, 11.4
31.5' (tip) |Vl (See Vane Shear Report)
31.5'-33' |7 [18"[i8"lpl 21212 Soft Gray SILT and QAY
- (Alternating %" to %" seams of gray
15 347-36" UP1[247 |247 lUP clay and red gray silt)
=Varved CLAY-
36'-37.5"___[8 [18"[15" 1] 211 Soft Gray varved CLAY (same as S7)
* Casing blows not obtained, washing
ahead of casing inclay strata
40,57 (tip)[v2 ( See Vane Shear Report )
+ RO GROUND SURFACE TO 29 FEET USED 5 INCH CASING THEN &4 INCH CASING FOR 115 FEET
FO5TAGE IN EARTH 162 FOOTAGE IN ROCK 5" TYPE NX NO. OF SAMPLES 23 HOLENO. B 10
"A"PLE TYPE CODING: 0=DRY C=CORE A=AUGER UP =UNDISTURBED, PISTON V=VANE TEST
*ROPORTIONS USED: TRACE=0-10% LITTLE=10-201 SOME=20-35%  AND=35-50%




ORM NO. SM-1 ED. l/l

Isucz'r 2 oF b
! : DEPARTMENT OF ;amngan‘non LOCATION
T TWSPECTOR  |town Hartford o kagt Bagfford, Conn. | ORING CONTRACTON
PROJECT NAME Charter Oak Bridge
, SOILS ENGINEER PROJECT NO. 63-384 CORTRACTING ERGIREER
: JLOCATION ————
SURFACE ELEV. AUGER  CASING SAMPLER CORE BAR JHOLE NO. B. 10
DATE FINISHED TYPE LINE & STATION
“§}—GROUND WATER OBSERVATIONS 1.0, OFFSET
AT FT, AFTER HRS. Emgga wT. 8IT __ |N. COORDINATE
-[ar FT. AFTER HRS. IHAMMER FALL] €. COORDINATE
1o SAMPLE BLOWS
E DEPTHS PER 6 INCHES | STRATA
p EAsinG] PEN. |REC. ON CHANGE FIELD lnoenzlrlgsgégu 80';5 scgl;.
PER | . . SAMPLER V. H R ! .
H Lom' ROM TO , o e 7T WASH WATER,SEAMS IN ROCK,ETC.)
¥s 44 ' -46" Up2] 24"} 22'1 UP Very soft Gray varved CLAY
(same as S7)
46'-47,5" 19 118"114"p Iwe,] of Rodd
0 50.5" (tip) |V3 Gee Vane Shear Report)
1ss 541-56" P3| 2&"| 22" UP
56'=57,5"' 10 118"118"[p [wt,l of Ro Very soft Gray varved CLAY
(same as S7)
& 60.5'(tip) lva4 ( See Vane Shear Report )
3 647-66" UP4| 247 22" UP
— : J.r-—-nl Very soft gray varveqd CILAY with
66 _-67.5 11 1187118 1p 1We.fof Rod Red Silt Laminae (Gray layers 3/4"
to 1" thick, red layers less then
% §9"=70.5" |12 [1e"[18"|p |we.lof kog %" thick)
. ety Very soft Gray varved CLAY
(same as S11)
- 747-75.57 |13 [18"[18"|p | wWe.| of fogs| (Same as S 11)
80,57 (tipﬁ ( See Vane Shear Report )
¥RQ:: GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
FO ITAGE IN EARTH FOOTAGE IN ROCK TYPE NO. OF SAMPLES HOLE NO. B 10
" A'SPLE TYPE CODING: D=DRY C=CORE A=AUGER UP=UNDISTURBED, PISTON  V=VANE TEST
* RGPORTIONS USED: TRACE=0-10% LITTLE=10-200  SOME=20-35%  AND=35-50%




~—TORM NO. SM-1 €D, 1/71
L L L L — DEPAR TMEE T B ThA Gy on ll:'og:-on — 2
Iﬁst\l? or m%usgvs
— WSPECYOR  |town Hartfora®XMASMAioora, conn. T SORING CORTIAT YO
PROJECT NAME  Charter Oak Bridge
SOILS ENGINEER PROJECT NO. 63-384 CONTRACTIRG ERCINEER |
LOCATION ‘
SURFACE ELEV. AUGER  CASING  SAMPLER CORE BAR JHOLE NO. B-10
[oATE FINiSHED TYPE LINE & STATION
1ZE 1 OFFSET
AT ad AFTER HRS. IHAMMER WY, BIT___|N. COORDINATE
AT FT. AFTER HRS. [HAMMER FALL) E. COORDINATE
0 SAMPLE BLOWS
1€ DEPTHS PER 6 INCHES | STRATA
| & Easing] PEN. |REC. ON CHANGE :UEEL:RmDE':ng:E,%N Lool; ssrg#.
T [Bk9ys NO. INCH [INCH [TvPe OEPTH MARKS (INCL. :
PER . g SAMPLER
" |roor | FROM TO 5% Te-i7 oTe ELEV. WASH WATER,SEAMS IN ROCK,ETC.)
|8 84T-86" UPS5 247|227 5P
_ Very soft gray Red varved CLAY,
86'-87.5" 14 [18"]118"]p [wt.]of Rods| trace of Red fine sand laminae
190 897-90.5" 115 J18"[18¥[p |wWe.|of Kogs Very soft Red Gray varved CLAY,
Red layers are stiffer
=~ 94,5'(tip) |V6 (See Vane Shear Report)
95
' ) 99 -100.5" ]16 [18" 187D Iwt.lof Rods Very soft Red Gray varved CLAY,
trace silt laminae, varves
increasing in thickness, red
. layers 3"
[ 1047-1067 _ JuP6[247 24T up
"o 110' (tip) lv7 (See Vane Shear Report )
s 114 -115.5' 18" 18" |p t. Jof Bogs] Very soft Brown varved CLAY
1197« . 18" D Mt. |of ods (Same as S 17)
$ RO GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
FO)TAGE IN EARTH FOOTAGE IN ROCK TYPE NO. OF SAMPLES HOLE NO. B=-10
" A%PLE TYPE CODING: D=DRY C=CORE = AUGER UP=UNDISTURBED, PISTON V=VANE TEST
“RGPORTIONS USED: TRACE=0-10% LITTLE=10-201 SOME=20-35%  AND=35-50%




STE0 T SHEET &  OF 5
BORING FOREWAN otnn T r nms “frll"x'nou LOCATION
‘"%'&R '\? OF "'°.:‘g
—TNSPECTON Town Hartford - Bast Wactford, Conn. | WORIRG CORTRACYON —
PROJECT NAME Charter Oak Bridge
SOILS ENGINEER PROJECT NO. 63-384 CORTRACTING ENGINEER |
fLocaTion
[scRFACE ELEV. AUGER  CASING _ SAMPLER CORE BAR JHOLE NO. B-10
DATE FINISHED TYPE LINE & STATION
12€ 1.0, FESET
AT FT, AFTER HRS. [HAMMER WT, BIT  |N. COORDINATE
AT FT. AFTER HRS. JHAMMER FALL] E. COORDINATE
o SAMPLE BLOWS
E DEPTHS PER 6 INCHES STRATA
p EAsING| PEN. |REC. ON CHANGE :lee':.&:(usosl:anga&%n LOOFS :08#.
T |esous Nno. hncr finck [rvre]l  sameLer OEPTH (INCL. '
PER . ) V. WASH WATER, IN ROCK,ETC.
M |rosy | FROM TO 5% Te-7 s ELE 3 ER,SEAMS IN ROCK,ETC.)
ys 1247-126" _ [p7 p4™ P27 | GP
(> | 130,5' (xip) {V8
135 134°-135.5" 119 ]18"]18"]| p JWt, lof Rods Very soft Red Brown varved CLAY
(Dropped Rods, went 7' into clay)
130
s 1447-145,5" 120 [18"118"] p e, lof Hods Very soft Brown varveqd CLAY
(same as S17)
"w 149'-150.5" J21 118" 118" | p of Rods (same as S17)
"s 1547-155,5" | 22 18" 16" | p Wt |of Hogs (same as S17)
157"
1.-116.4 Very dense Red GRAVEL, some silt,
little coarse to fine sand -Till-
1597-160,0" 23 118" | 14'1 p 171 191 57
+ RO GROUND SURFACE TQ FEET USED INCH CASING THEN INCH CASING FOR FEET
FOITAGE IN EARTH FOOTAGE IN ROCK TYPE NO. OF SAMPLES HOLE NO. R-10
“A":PLE TYPE CODING: D=DRY C=CORE A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST
*HIPOPTIONS USED: TRACE=0-10% LITTLE=10-207 SOME = 20 -35% AND =35 -50%

-




rm 'NO. SM-1ED. 1/71 -
= BORING FOREMAN | STATE OF CONNECTICUT !g:u 5  oF 5
- ermmvg\ 3r Tnmsrga ATION LOCATION

TNSPECTOR TOWN l-larttor«,omgg g‘ﬁ tford, Conn. BORING CONTRACTOR
PROJECT NAME Charter Oak Bridge
SOILS ENGINEER PROJECT NO. 63-384 CONTRACYING ENCINEER |
_OCATION ———————— -
SURFACE ELEV. AUGER CASING SAMPLER CORE BAR [HOLE NO. B 10
= DATE FINISHED TYPE LINE & STATION
N e N ZE V-0, ' OFFSET
AT FY, AFTER HRS. |HAMMER wT. 8IT N. COORDINATE
AT FT. AFTER HRS. [HAMMER FALL , E. COORDINATE
0 SAMPLE sLOWS
€ DEPTHS PER 6 INCHES | STRATA
p EAsING] PEN. |REC. oN CHANGE FIELD momémca?cl)ou Ool;s smo‘t'..
1 [BLOWS NO. pncH [incH [rvrel  sameLer OEPTH REMARKS (INCL.COLOR, L!
PER . TO : ELEV. WASH WATER,SEAMS IN ROCK,ETC.
" leoor | M 06 [6-17[12-18 (ETC)
162"
16271677 1cl |S0T[48T G El.-121.p  Req SANDSTONE ang SILISTONE
.us (See Core Boring Report)
Bottom of Exploration at 167°'
-
170
f Note: See Observation Well Report
1
(1)
190
[ |
" s
[ |
-l
a |90
]
n
1195
#
¥ RO GROUND SURFACE TO FEET USED INCH CASING THEN INCH CASING FOR FEET
FOITAGE IN EARTH FOOTAGE IN ROCK TYPE NO. OF SAMPLES HOLENO. B 10
*A'*PLE TYPE CODING: D=DRY C=CORe A=AUGER UP=UNDISTURBED, PISTON V=VANE TEST
=ROPORTIONS USED: TRACE=0-108 LITTLE=10-20f SOME=20-35%  AND=35-50%




FILE NO. 5413006

STRUCTURE NO. 2
ROUTE 15 OVER MAIN STREET

TABLE I
SUMMARY OF FIELD VANE SHEAR TEST RESULTS

(1) Su = Shear Strength

(2) Sensitivity = Undisturbed/molded shear strength
(3) See Table II for Vane Dimensions

Ground
Surface Test (1) (1) (2)

Test (3) Elev. Depth Elev. Undisturbed Disturbed Sensi-
No. Vane (ft.) (ft.) (ft.) Su (psf) Su (psf) tivity
B10/2 E 40.4 40.0 0.4 957 188 5.1
B10/3 E 40.4 50.0 -9.6 1084 166 6.5
B10/4 E 40.4 60.0 -19.6 1327 232 5.7
B10/5 F 40.4 80.0 -39.6 1187 432 2.7
B10/6 F 40.4 95.0 -54.6 1500 585 2.6
B10/7 F 40.4 109.5 -69.1 1755 739 2.3
B10/8 F 40.4 130.0 -89.6 2161 940 2.3
B165/1 o 39.2 37.5 1.7 1100 175 6.3
B165/2 o} 39.2 47 .5 -8.3 1275 244 5.2
B165/3 (0] 39.2 57.5 -18.3 1432 454 3.2
B165/4 (0] 39.2 67.5 -28.3 1519 471 3.2
B165/5 (0] 39.2 77.5 -38.3 1606 419 3.8
B165/6 o 39.2 87.5 -48.3 1868 594 3.2
B165/7 (0] 39.2 97.5 -58.3 1571 602 2.6
B165/8 0 39.2 107.5 -68.3 2174 681 3.2
B165/9 (0] 39.2 117.5 -78.3 1860 367 5.1
B165/10 (0] 39.2 127.5 -88.3 1781 1074 1.7
B165/11 0] 39.2 137.5 -98.3 2540 655 3.9
B165/12 o] 39.2 147.5 -108.3 3038 1362 2.2
Notes:

— HALEY & ALDRICH, INC.




APPENDIX C

RESULTS OF LABORATORY TESTING




Client:

S — Project:

Freeman Companies, LLC
Reconstruction of Exit Charter Oak Bridge

GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: md
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382134

Moisture Content of Soil and Rock - AASHTO T 265

Boring 1D Sample ID Depth Description Moisture
Content.%6
—
S6043-1 UP-1 - Top 43-45 Moist, gray clay 50.1
S6043-1 UP- 1 - Top middle 43-45 Moist, gray clay 49.3
S6043-1 UP- 1 - Bottom 43-45 Moist, dark gray clay 51.1
middle
S6043-1 UP- 1 - Bottom 43-45 Moist, dark gray clay 47.7
_—

RW-5 UP-1 - Top 37-39 Moist, reddish brown clay 44.1

RW-5 UP- 1 - Top middle 37-39 Moist, reddish brown clay 48.2

RW-5 UP- 1 - Bottom 37-39 Moist, reddish brown clay 52.0
middle

RW-5 UP- 1 - Bottom 37-39 Moist, reddish brown clay 50.2

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:11:40 PM
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Client: Freeman Companies, LLC
A_ Project: Reconstruction of Exit Charter Oak Bridge
GeoTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 07/01/16 Checked By: emm
Depth : - Test Id: 382122

Moisture Content of Soil and Rock - AASHTO T 265
Boring 1D Sample ID Depth Description Moisture
Content,%o
S5796-1 UP-1 - Top 67-69 Moist, gray clay 45.6
S5796-1 UP- 1 - Top middle 67-69 Wet, gray clay 40.1
S5796-1 UP- 1 - Bottom 67-69 Moist, greenish gray clay 43.3
middle
S5796-1 UP- 1 - Bottom 67-69 Wet, greenish gray clay 43.4
S6043-1 UP- 2 - Top 53-55 Moist, gray clay 58.9
S6043-1 UP- 2 - Top middle 53-55 Moist, gray clay 51.3
S6043-1 UP- 2 - Bottom 53-55 Moist, greenish gray clay 52.2
middle
S6043-1 UP- 2 - Bottom 53-55 Moist, greenish gray clay 53.3

Notes: Temperature of Drying : 110° Celsius

printed 7/19/2016 6:12:09 PM
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Client: Freeman Companies, LLC
S — ] Project: Reconstruction of Exit Charter Oak Bridge
GeoTestin Location: Hartford, CT Project No: GTX-304831
g Boring ID: --- Sample Type: --- Tested By: jbr
EXPRESS Sample ID: --- Test Date: 07/26/16 Checked By: emm
Depth : - Test Id: 384878
pH of Soil by ASTM D4972
Boring 1D Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
S1-2 S-2 4-6 ft Moist, red sand with gravel 7.1 6.5
S1-5 S-3 10-12 ft Moist, reddish brown silt with gravel 7.4 6.2
S1-S12 S-2 5-7 ft Moist, reddish brown silt with gravel 8.1 7.2
S2-1 S-4 15-17 ft Moist, reddish brown silt with gravel 6.8 6.6
S2-3 S-2 5-7 ft Moist, reddish brown clay 7.5 7.3
S-0480-1 S-5 14-16 ft Moist, olive brown silt 4.5 4.3
S-0480-2 S-3 9-11 ft Moist, olive brown silt 6.3 6.0
S-06043-1 S-2 5-7 ft Moist, brown sand 7.5 6.8

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 8/3/2016 2:21:39 PM
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Client: Freeman Companies, LLC

: - : Project: Reconstruction of Exit Charter Oak Bridge
Geolesting

Location: Hartford, CT
EXPRESS GTX#: 304831

Test Date: 07/26/16

Tested By: jbr

Checked By: emm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Bori S | Depth Electrical Electrical
O|r||3ng a[Ep ¢ efrt) ’ Sample Description Resistivity, Conductivity,
: ohm-cm (ohm-cm)™
S1-2 S-2 4-6 Moist,red sand with gravel 4,442 2.25E-04
Moist, reddish brown silt
S1-5 S-3 10-12 ; 3,099 3.23E-04
with gravel
Moist, reddish brown silt
S1-S12 S-2 5-7 ) 1,963 5.09E-04
with gravel
Moist, reddish brown silt
S2-1 S-4 15-17 ) 1,343 7.45E-04
with gravel
S2-3 S-2 5-7 Moist, reddish brown clay 486 2.06E-03
S-0480-1 S-5 14-16 Moist,olive brown silt 3,099 3.23E-04
S-0480-2 S-3 9-11 Moist, olive brown silt 1,892 5.28E-04
S-06043-1 S-2 5-7 Moist, brown sand 15,496 6.45E-05
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).
Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F
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FUGRO CONSULTANTS, INC.

6100 HILLCROFT
PHONE (713) 369-5400

RESULTS OF TESTS

PROJECT: RECONSTRUCTOION OF EXIT CHARTER OAK BRIDGE

(GTX 304831)
FOR: GEOTESTING EXPRESS, INC.
125 NAGOG PARK ACTION, MA 01720

REPORTED TO: ETHAN MARRO

SOLUBLE SULFATE AASHTO T-290

HOUSTON, TEXAS 77081
FAX (713) 369-5518

REPORT DATE: 08-01-16

CLIENT NUMBER:

JOB NUMBER: 04.1115-0003
REPORT NUMBER:

DATE SAMPLED:

TIME SAMPLED:

SAMPLED BY: CLIENT
DATE RECEIVED:

TIME RECEIVED:

RECEIVED BY:

| SAMPLE ID | RESULTS| UNITS | LABNo. | TIME/DATE | ANALYST |
S1-S,S-2,4—6' <30* mg/kg 0726052 1100/08-01-16 SD
S1-5,S-3,10 — 12 57 * mg/kg 0726053 1100/08-01-16 SD
S1-12,S-2,5-7' <50 * mg/kg 0726054 1100/08-01-16 SD
S2-1,S-4,15 - 17’ <50 * mg/kg 0726055 1100/08-01-16 SD
S2-3,5-2,5-7 297 * mg/kg 0726056 1100/08-01-16 SD
S-0480-1, S-5, 14 — 16’ 543 * mg/kg 0726057 1100/08-01-16 SD
S-0480-2,S-3,9 — 11’ 355 * ma/kg 0726058 1100/08-01-16 SD
r S-06043-41, S5-2,5— 7 < 30 mg/kg 0726059 | 1100/08-01-16 SD _I

SO4CL  069-16
Respectfully submitted,

* Dry weight basis

Steve DeGregorio
Chemist

SD

* WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT
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Client: Freeman Companies, LLC
— — Project: Reconstruction of Exit Charter Oak Bridge
GeoTesti n Location: Hartford, CT Project No: GTX-304831
g Boring ID: S-6043-1 Sample Type: jar Tested By: GA
EXPRESS Sample ID: S-5 Test Date: 08/03/16 Checked By: emm
Depth : 20-21 ft Test Id: 384959
Test Comment: -
Visual Description: Moist, olive gray clay
Sample Comment: -
o o
s 9 % §8¢9 %
X I
100 S, &,
i 1 1 1 1 1 1 1
1 1 1 1 1 1 1
9T | | R IR R
| 1 1 1 1 1 1 1
1 1 1 1 1 1 1
801 I I R IRRT Ry
1 1 1 1 1 1 1
N 1 1 1 1 1 1 1
1 1 1 1 1 1 1
70T 1 1 I 1 1 1 I
1 1 1 1 1 1 1
T 1 1 1 1 1 1 1
1 1 1 1 1 1 1
5 60 R R SRR R AR
E L 1 1 1 1 1 1 1
‘LL_' 1 1 1 1 1 1 1
5 50T R A
© | 1 1 1 1 1 1 1
Si 1 1 1 1 1 1 1
40t | | R R A
L 1 1 1 1 1 1 1
1 1 1 1 1 1 1
307 : : R R TR REERY
1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
1 1 1 1 1 1 1
20T 1 1 1 1 1 1 I
1 1 1 1 1 1 1
™ 1 1 1 1 1 1 1
1 1 1 1 1 1 1
1077 1 1 I 1 1 ] I
1 1 1 1 1 1 1
L 1 1 1 1 1 1 1
1 1 1 1 1 1 1
OHHH : : ettt : NN | Y IR I N | et : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble %Gravel % Sand % Silt & Clay Size
- 0.0 0.4 99.6
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =N/A D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 100 Dso=N/A Di1o=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 100
#100 0.15 100 Classification
#200 0.075 100 M N/A
AASHTO Silty Soils (A-4 (0))

printed 8/3/2016 3:52:42 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

Project No:

GTX-304831

Geolesting

Boring ID: S6043-1

Sample Type: tube

Tested By: GA

EXPRESS Sample ID: UP-1 - Top middle Test Date: 07/12/16 Checked By: emm

Depth : 43-45 Test Id: 382141

Test Comment: -

Visual Description: Moist, gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

501

Plasticity Index
[ IN
S S

N
o

101 / : '
Ny 4l /" MLoioL ;
/4 S S — S @
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ UP-1 - Top middle|S6043-1| 43-45 49 46 24 22 1.2

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:39 PM




Client: Freeman Companies, LLC
- — Project: Reconstruction of Exit Charter Oak Bridge
Location: Hartford, CT

Project No:

GTX-304831

Geolesting

Boring ID: S6043-1

Sample Type: tube

Tested By: GA

EXPRESS Sample ID: UP-1 - Bottom Test Date: 07/12/16 Checked By: emm

Depth : 43-45 Test Id: 382139

Test Comment: -

Visual Description: Moist, dark gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90
Plasticity Chart
60

501

Plasticity Index
[ IN
S S

N
o

‘ UP-1 - Bottom

101 / : '
Ny 4l /" MLoioL ;
/4 S S — S @
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
S6043-1| 43-45 48 50 26 24 0.9

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:39 PM




Client: Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge

G e °Te st i ng Location: Hartford, CT Project No: GTX-304831
S6043-1 Sample Type: tube Tested By: GA

Boring ID:
EXPRESS Sample ID: UP-2 - Top middle Test Date: 07/11/16 Checked By: emm
Depth : 53-55 Test Id: 382123
Test Comment: -
Visual Description: Moist, gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90

Plasticity Chart

60

501

Plasticity Index
[ IN
S S

N
o

101 / : :
vt /£ /" MLoioL
o S S S S—
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ UP-2 - Top middle|S6043-1| 53-55 51 50 25 25 1.1

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:40 PM



Client: Freeman Companies, LLC

- — Project: Reconstruction of Exit Charter Oak Bridge

GeOTesting Location: Hartford, CT Project No: GTX-304831
Boring ID: S6043-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UP-2 - Bottom Test Date: 07/12/16 Checked By: emm
Depth : 53-55 Test Id: 382121
Test Comment: -
Visual Description: Moist, greenish gray clay

Sample Comment: -

Atterberg Limits - AASHTO T 89 and T 90

Plasticity Chart

60

501

Plasticity Index
[ IN
S S

N
o

101 / : :
vt /£ /" MLoioL
o S S S S—
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ UP-2 - Bottom ([S6043-1| 53-55 53 51 26 25 1.1

Sample Prepared using the WET method

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: MEDIUM

printed 7/19/2016 6:06:40 PM



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Summary Report
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Description: Moist, dark gray clay

Remarks: System Y
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Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Pressure Curves
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Description: Moist, dark gray clay

Remarks: System Y
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EXPRESS

Project: Reconstruction of Exit

Boring No.: S6043-1
Sample No.: UP-1
Test No.: CRC-7

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/07/16
Sample Type: intact

Soil Description: Moist, dark gray clay

Remarks: System Y

Estimated Specific Gravity: 2.

Initial Void Ratio: 1.50

Final Void Ratio: 0.976

Container 1D

Wt. Container + Wet S
Wt. Container + Dry S

Wt. Container, gm
Wt. Dry Soil, gm
Water Content, %
Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

(o}
[0}

76 Liquid Limit: 50
Plastic Limit: 26
Plasticity Index: 24

Before Consolidation

Trimmings Specimen+Ring
16196 RING
186.99 246.76
129.28 198.52
8.3800 109.80
120.90 88.715
47.73 54.38

-—- 1.50

-— 99.91

-— 68.850

Project No.: GTX-304831

Checked By: njh
Depth: 43-45 ft
Elevation: ---

Specimen Diameter: 2.50 in

Initial Height: 1.00 in
Final Height: 0.79 in

After Consolidation

Specimen+Ring

229.91
198.52
109.80
88.715

35.39

0.976
100.00
87.152

Trimmings
al070

126.58
95.870
9.0900
86.780

35.39

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186
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EXPRESS

Geolesting

100000

Page 1 of 3

GTX-304831

Checked By: njh

Depth: 53-55 ft

Project No.:
Elevation:

10000

1000
Effective Stress, psf
intact

Location: Hartford, CT

Tested By: md
Test Date: 06/06/16

Sample Type:

up-2

S6043-1
CRC-2

100
Description: Moist, greenish gray clay

Project: Reconstruction of Exit
Remarks: System O

Sample No.:

Boring No.:
Test No.:

12-JUL-2016 12:22:38

Tue,



Constant Rate of Consolidation
Constant Strain Rate by ASTM D4186

Geolesting

EXPRESS

Pressure Curves
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Description: Moist, greenish gray clay

Remarks: System O

Page 2 of 3
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Project: Reconstruction of Exit
Boring No.: S6043-1

Sample No.: UP-2

Test No.: CRC-2

Soil Description: Moist, greenish gray
Remarks: System O

Estimated Specific Gravity: 2.84
Initial Void Ratio: 1.63
Final Void Ratio: 1.10

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

Wt. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

CRC TEST DATA

Location: Hartford, CT
Tested By: md

Test Date: 06/06/16
Sample Type: intact

clay
Liquid Limit: 51

Plastic Limit: 26
Plasticity Index: 25

Before Consolidation

Trimmings Specimen+Ring
B-613 RING
381.11 246.12
251.42 196.53
7.9400 109.52
243.48 87.011
53.27 56.99

-—- 1.63

-— 99.58

-— 67.528

Project No.: GTX-304831
Checked By: njh

Depth: 53-55 ft
Elevation: ---

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.80 in

After Consolidation
Specimen+Ring Tri

230.24
196.53
109.52
87.011
38.74
1.10
100.00
84.410

mmings
16776

130.15
96.240
8.7100
87.530

38.74

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.

Page 3 of 3
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Client:

Freeman Companies, LLC

Project: Reconstruction of Exit Charter Oak Bridge

Location: Hartford, CT Project No: GTX-304831
Boring ID: --- Sample Type: --- Tested By: daa

Sample ID: --- Test Date: 06/27/16 Checked By: jsc

Depth : - Test Id: 381989

Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C
Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi

S1-12 C1 112.5-113 ft 165 10981 3 No 1,*

S1466-1 c2 49.5-50 ft 160 8511 3 Yes -

S2-1 c2 98.5-99 ft 164 7103 3 Yes -

S480-1 c2 54.5-55 ft 164 8063 3 No 1,*

S6043-1 Cc2 184-184.5 ft 164 10588 3 No 1,*

Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRWNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 7/5/2016 10:03:51 AM
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See photographs

Client: Freeman Companies, LLC Test Date: 6/24/2016
Project Name: Reconstruction of Exit Charter Oak Bridge Tested By: ric

Project Location: Hartford, CT Checked By: jsc

GTX #: 304831

Boring ID: S6043-1

Sample ID: c2

Depth: 184-184.5 ft

Visual Description:

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.24 4.25 4.25 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 1.99 1.99 1.99 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 569.78
Bulk Density, Ib/ft® 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.1 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00400 0.00360 0.00240 0.00210 0.00130 0.00020 0.00000 0.00000 -0.00030 -0.00060 -0.00080 -0.00120 -0.00180 -0.00220 -0.00260
Diameter 2, in (rotated 90°) -0.00090 -0.00100 -0.00090 -0.00070 -0.00070 -0.00060 -0.00040 0.00000 0.00020 0.00060 0.00130 0.00160 0.00210 0.00220 0.00230
Difference between max and min readings, in:
0° = 0.00660 90° = 0.00330
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00450 0.00430 0.00340 0.00260 0.00170 0.00080 0.00020 0.00000 -0.00030 -0.00100 -0.00120 -0.00230 -0.00410 -0.00410 -0.00410
Diameter 2, in (rotated 90°) 0.00120 0.00110 0.00080 0.00050 0.00030 0.00030 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference between max and min readings, in:
0° = 0.0086 90° = 0.0012
Maximum difference must be < 0.0020 in. Difference = + 0.00430
Flatness Tolerance Met? NO
. =-0.00353x + 0.00027 . y =0.00214x + 0.00034
End 1 Diameter 1 y End 1 Diameter 2 DIAMETER 1
0.00600 0.00600 End 1:
c £ Slope of Best Fit Line 0.00353
© 0.00300 — S 0.00300 Angle of Best Fit Line: 0.20225
i c .
E 5 e —
€ 0.00000 — g 0.00000 End 2:
14 \\ @ P S Slope of Best Fit Line 0.00516
[ e Angle of Best Fit Line: .29564
2 -0.00300 — 2 _0.00300 ngle of Best Fit Line 0.2956:
o
9 - Maximum Angular Difference: 0.09339
T -0.00600 £ -0.00600
e -1.00 -0.75 -050 -0.25 000 025 050 0.75 1.00 -1.00 -0.75 -050 -0.25 0.00 0.25 0.50 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f ' Spherically Seated
y =-0.00065x + 0.00029
i End 2 Diameter 2 DIAMETER 2
End 2 Diameter 1 y = -0.00516x + 0.00003 d amete
0.00600 0.00600 End 1:
£ ~ £ Slope of Best Fit Line 0.00214
2 0.00300 \ S 0.00300 Angle of Best Fit Line: 0.12261
3 R E
8 0.00000 & 0.00000 End 2:
o o Slope of Best Fit Line 0.00065
) %\ ) Angle of Best Fit Line: 0.03724
< -0.00300 @ -0.00300
(4} N Q
= = Maximum Angular Difference: 0.08537
a -0.00600 5 -0.00600
-1.00 -0.75 -050 -0.25 0.00 0.25 050 075 1.00 -1.00 -075 -050 -0.25 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
f Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.)  Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00660 1.990 0.00332 0.190 YES
Diameter 2, in (rotated 90°) 0.00330 1.990 0.00166 0.095 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00860 1.990 0.00432 0.248 YES
Diameter 2, in (rotated 90°) 0.00120 1.990 0.00060 0.035 YES
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Visual Description:

See photographs

304831
Boring ID: S6043-1 Tolerance measurements were performed using
sample ID: c2 a machinist straightedge and feeler gauges to
ASTM specifications.
Depth: 184-184.5

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES
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/”-_\ Project Name: Reconstruction of Exit Charter Oak Bridge
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EXPRESS GTX #: 304831

Test Date: 6/27/2016

Tested By: daa

Checked By: jsc

Boring ID: S6043-1

Sample ID: c2

Depth, ft: 184-184.5
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APPENDIX D

DRAFT SPECIAL PROVISIONS




ITEM #0702081A- BITUMINOUS COATING FOR STEELPILES

Description: Work under this item shall consist of furnishing and applying bituminous coating to steel piles. This
work shall be performed as hereinafter specified, to the dimensions indicated on the plans, or as directed by the
Engineer. This work shall also include field applied touch ups to coating damaged during shipping and handling.

Materials: Provide bituminous coating for all piles. Bituminous coating shall consist of canal liner bituminous in
accordance with ASTM D 2521. It shall have a softening point of 190°F to 200°F a penetration of 56 to 61 at
77°F and a ductility in excess of 1.38 in. at 77°F. Primer shall be in accordance with AASHTO M 116.

Construction Methods:

A.

B.

m o

All surfaces to be coated with bituminous shall be dry and thoroughly cleaned of dust and

loose materials.

Primer or bituminous shall not be applied in wet weather, nor when the ambient temperature

is below65°F.

Application of the prime coat shall be with a brush or other approved means and in a manner
which thoroughly coats the surface of the piling with a continuous film of primer. The primer shall
have set thoroughly before the bituminous coating is applied. The bituminous shall be heated to
300°F and applied at a temperature between 200° and 300°F by means of one or more mop
coats or other approved means.

The average coating thickness shall be 1/16".

Whitewashing of the coating may be required during hot weather as directed to prevent
running or sagging of the asphalt coating prior to driving of the pile.

Bituminous coated piles shall be protected from sunlight or heat immediately after the coating
isapplied.

The bituminous coating shall not be exposed to damage or contamination during storage,
hauling, or handling. Once the bituminous coating has been applied, dragging the piles on the
ground or the use of cable wraps around the piles during handling will not be permitted. Pad
eyes, or other suitable devices, shall be attached to the piles to be used for lifting and handling.
Where Field splices are required the bituminous coating shall be removed in the splice area.
After completing the field splice, the splice area shall be brush coated or mop coated with a
minimum of one coat of bituminous material as directed.

Method of Measurement: Bituminous coating will be measured per linear foot of pile coated.

Basis of Payment: Payment shall be made at the contract unit price per linear foot of pile coated. This price
shall be full compensation for furnishing all materials, for preparing and placing these materials, and for all
labor, equipment tools, and incidentals necessary to complete

ITEM #0702081A
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ITEM #0702109A- PRE-AUGERING OF PILES
ITEM #0702111A- DRIVING STEEL PILES

Work under this item shall conform to the requirements of Section 7.02 of Form 817 as replaced by the special
provision for Section 7.02 in this contract, amended as follows:

7.02.01- Description: Add the following:
Work under this Item includes pre-augering for piles as indicated on the Plans or as ordered by the Engineer.

7.02.03.2(a) - Construction Methods - Pile Driving Equipment - Hammers: Replace the second paragraph with
the following:

The size of hammer shall be adapted to the type and size of piles and the driving conditions. Unless otherwise
specified, the minimum rated striking energy per blow for hammers used shall be 26,000-foot pounds (35,000 joules)
for driving steel piles. The hammer model used for the driving of test piles shall be used for the driving of service or
production piles, unless a change is authorized by the Engineer in writing. Hammers delivering an energy which the
Engineer considers detrimental to the piles shall not be used.

7.02.03.2(7) - Construction Methods - Pile Driving Equipment - Pre-Augering: Add the following:

The following apply when pre-auguring is done for piles with bituminous and epoxy coating:

The pre-augered hole is to continue to the top of the clay layer or to the depths shown on the plans or as directed by
the Engineer. The pre-augered hole diameter shall be at least the diagonal dimension of the pile, or as directed by the

Engineer. All obstructions which could interfere with the driving of piles within the depth of pre-augering are to be
removed as part of the pre-auguring work.

The Contractor shall provide temporary casing to maintain the pre-augured dimension of the hole. Upon completion of
pile driving, the annulus between the pile and outer hole diameter shall be filled with clean sand and any temporary
casing will be removed.

7.02.05.11 - Basis of Payment - Pre-Augering of Piles: Add the following:

This work shall also include obstruction removal, casing, and sand backfill

ITEM #0702109A
0042-0304 30 ITEM #070211 IA



6/27/2014

ITEM #0207150A - LIGHTWEIGHT FILL

Description: Work shall consist of furnishing and placing lightweight fill in the formation of embankments or as
backfill in front of and behind structures. This work shall be performed as hereinafter specified, to the dimensions
indicated on the plans, or as directed by the Engineer. This item shall also consist of furnishing and placing
crushed stone or gravel in burlap bags at the inlet ends of weep holes in structures to the dimensions indicated
on the plans or as ordered by the Engineer.

Materials: Lightweight fill shall be a rotary kiln expanded shale aggregate meeting the requirements of ASTM
C 330. No by-product slags, cinders or by-products of coal combustion shall be permitted. The aggregate
shall consist of tough, durable, non-corrosive particles with the following gradation:

Square Mesh Sieve Percent Passing by Weight
1inch 100
Yainch 90 - 100
3/8 inch 10-50
No. 4 0-15

The dry loose unit weight shall be less than 50 pounds per cubic feet (pcf). The lightweight aggregate
supplier shall submit verification of an in-place compacted total unit weight (by methods defined in AASHTO
T99) of less than 65 pcf. For purposes of this specification, the total unit weight is defined as the maximum
dry density multiplied by one plus the moisture content (as a decimal). For example, if the maximum dry
density is 45 pcf and the moisture content is 9%, the total unit weight is 49 pcf.

The maximum soundness loss when tested with 5 cycles of magnesium sulfate shall be 10 percent (ASTM
C 88). The maximum Los Angeles Abrasion loss when tested in accordance with ASTM C 131 (B grading)
shall be 40 percent.

The lightweight aggregate producer shall submit verification that the angle of internal friction is equal to or greater
than 40 degrees when measured in a triaxial compression test on a laboratory sample with a minimum diameter
of 250mm.

The materials for bagged stone shall conform to the following requirements: the crushed stone or gravel shall
conform to the grading requirements of Article M.01.01 for No. 3 or No. 4 coarse aggregate or a mixture of both;
the bag shall be of burlap and shall be large enough to contain one cubic foot of loosely packed granular material.

ITEM #0702150A
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Construction Methods: When applicable and except where noted below, lightweight fill placement shall
conform to the requirements of Sections 2.02.03 and 2.16.03 of the Standard Specifications, Form 817.

The lightweight fill shall be placed in layers of a thickness of 1.5 ft to a maximum of 2.0 ft. Each layer shall be
compacted by the use of self-propelled vibratory compaction equipment with static mass (weight) less than
6,600 Ibs. The minimum number of passes shall be two (2) and the maximum four (4). The actual lift
thickness and exact number of passes shall be determined by the Engineer depending on the type of
compaction equipment. The contractor shall take all necessary precautions during construction activities in
operations on or adjacent to the lightweight fill to ensure that the material is not over compacted. Construction
equipment, other than for compaction, shall not be operated on the exposed lightweight fill.

Where weep holes are installed within the limits of the lightweight fill, bagged stone shall be placed around the
inlet end of each weep hole, to prevent movement of the lightweight fill material into the weep hole.
Approximately one cubic foot of crushed stone or gravel shall be enclosed in each of the burlap bags. All bags
shall then be securely tied at the neck with cord or wire so that the enclosed material is contained loosely. The
filled bags shall be stacked at the weep holes to the dimensions shown on the plans or as directed by the
Engineer. The bags shall be unbroken at the time lightweight fill material is placed around them and bags which
are broken or burst prior to or during the placing of the lightweight fill material shall be replaced at the expense
of the contractor.

Method of Measurement: Lightweight fill shall be measured in place after compaction, including allowances
for settlement. There shall be no direct payment for bagged stone, but the cost thereof shall be considered as
included in the cost of the work for "Lightweight Fill".

Basis of Payment: This work will be paid for at the contract unit price per cubic yard for "Lightweight Fill",
complete in place, which price shall include all materials, transportation, tools, equipment and labor incidental
thereto.

Pay Item Pay Unit
Lightweight Fill C.y.
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