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Busway Bridge over Allen Street and East Street

Geotechnical Report
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1.0

2.0

3.0

INTRODUCTION

1.1  General Information
This Structure Geotechnical Report is for the proposed Bridge over Allen
Street and East Street, New Britain to support the Busway. Foundation
designs are in accordance with the Connecticut Department of
Transportation Geotechnical Manual, using AASHTO Load and
Resistance Factor Design (LRFD), 2004 with updates, design
methodology.

PROPOSED CONSTRUCTION

A structure Type Study has been completed by the Program Manager. The
proposed structure will consist of four, three-span continuous variable depth steel
plate girders spaced at approximately 9°-9” on center. The superstructure would
be slightly curved over the southern half of the bridge to follow the horizontal
alignment of the Busway. The steel plate girders will support a composite
reinforced concrete deck slab protected by membrane waterproofing and a 3”
thick two-course bituminous concrete wearing surface.

Bolted field splices would be provided at points of dead load contraflexture in
each span and at approximately 3 points in the end spans (six splices per girder).
During erection of structural steel, temporary supports may be required for the
beam cantilevers at each pier.

High load multi-rotational bearings will be provided at all support locations. A
neoprene strip seal expansion joint system with electrometric concrete headers
will be provided at both abutments. The substructure will consist of full-height
reinforced concrete abutments and solid stem piers on deep pile foundations. The
abutments and piers would be skewed approximately O degrees relative to the
Busway. The location and bridge plan is shown in Appendix 1 of this report.
Also the location of the subsurface borings relative to the profile grade is shown
in Appendix 1.

EXISTING SITE CONDITIONS

Overhead utilities exist along the south side of Allen Street. The utilities cross the
roadway at the East Street intersection and continue along the west side of East
Street. The utilities then cross East Street at the St. Clair Avenue intersection and
run down the south side of St. Clair Avenue. In addition, there is a three way
overhead traffic signal at the intersection of Allen and East Street.

An 18” Reinforced Concrete Pipe and a 8” sanitary sewer line intersect the
proposed Busway alignment at approximately Busway station 107+60. The 8”
sanitary pipe would likely be impacted by construction of pier 2 of the Allen/East
Street Bridge structure.



4.0

A pilot subsurface exploration program was undertaken during the preliminary
design phase of the Busway project. These preliminary borings established the
preliminary design parameters of the structure and roadway design. In order to
augment the preliminary boring information and to address specifically the critical
locations of bearing structures, five (5) supervised test borings were performed at
the following locations:

Proposed Bridge — At new abutment, Sta. 103+88 (B-134)
Proposed Bridge — At new pier, Sta. 105+69 (B-135)
Proposed Bridge — At new pier, Sta. 107+75 (B-136)
Proposed Bridge — At new abutment, Sta. 110+37 (B-137)
Proposed Bridge — At new abutment, Sta. 111+15 (B-138)

The test borings along the abandoned railroad were advanced utilizing truck
mounted drilling equipment and extended to depths of 8’ to 60 feet below the
existing surface grades. The borings were performed using 4” outside diameter
(3.25” 1.D.) hollow stem augers, unless otherwise noted on the boring logs. In
some cases 4” outside diameter solid stem augers and roller bits were used. To
obtain the rock cores the drillers rotated a 2” inside diameter diamond encrusted
NQ core barrel at the top of suspected bedrock. All field work was performed
under the direct technical observation of a representative from VN Engineers, Inc.
Our representative located the explorations in the field, maintained a continuous log
of the explorations as the work proceeded, and supervised the soil sampling
operations so as to develop the required subsurface information.

Select soil samples were subjected to laboratory testing. The laboratory program
included moisture content determinations, and grain size, including hydrometer
analyses. The results of the laboratory tests are attached in Appendix 3.

The results of the subsurface exploration program and laboratory analyses have
provided the basis for our engineering analysis and design recommendations.

SUBSURFACE DATA

There are logs of existing borings taken near the proposed location of the bridge
bearing structures during the pilot boring program conducted in 2003. The
complete logs of these pilot borings are included in Appendix 2. The subsurface
investigations taken in 2007 for this report are designated as B-134 at abutment 1,
B-135 at pier 1, B-136 at pier 2, B-137 and B-138 at abutment 2. The complete
logs of these holes are also shown in Appendix 2. Ten feet of rock core was taken
at these locations where rock was encountered. The soil in these holes consisted
of varying layers of Red brown silt or Red brown sand and gravel. Blow counts
on the stiffer bottom layers were from 20 to over 100 blows per foot in the
sampler. Boring B-134 hit rock at 30 feet, boring SB-24 hit rock at 43 feet, boring
SB-25 hit rock at 32 feet, boring SB-26 hit rock at 44 feet, boring SB-27 hit rock
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at 57, and boring SB-28A hit rock at 50 feet. Ground water was observed to be
between three (3) and fifteen (15) feet below the surface.

SUBSURFACE CONDITIONS

Based on our boring logs, as well as others, the following is a general description
of the subsurface conditions in order of increasing depth:

5.1

Pavement — approximately 1’ thick asphalt and gravel base was
encountered at borings B-135 and B-136.

Sand / Silt — Sandy silt /or fine sand mixed with gravel was encountered
in borings B-134 thru B-137 to depths of 10’ to 15’ below grade.

Silt / Clay — Red Brown clayey silt was encountered in borings B-136, B-
137, and B-138 at depths ranging from 15’ to 23’ and 2’ to 27’ below
surface grade.

Sand / Gravel — Red Brown medium dense sand with silt and gravel was
encountered in borings B-134 thru B-138 at depths ranging from 10’
below ground surface to 35° below grade.

Silt / Gravel — Very stiff red brown silt with sand, gravel, and cobbles was
encountered in boring B-137 at depth ranging from 35’ to 48’ below the
ground surface.

Bedrock — The borings performed for this study reached bedrock at
depths of 30" and 48’ below grade at holes B-134 and B-137, respectively.
Bedrock was also encountered in Pilot Borings SB-24 thru SB-28 at
depths ranging from 27’ to 57’ below the surface grades. The type of rock
found was reddish brown Portland Arkose siltstone.

Groundwater — Groundwater was observed in all holes between three (3)
and fifteen (15) feet below surface grade.

Geology

Published geologic data and the subsurface explorations supervised by VN
Engineers, Inc. shows the proposed structure will be primarily founded on
fine-grained non-cyclic sediment (Qfs) which consists of reddish brown
clayey silt. This deposit generally extends from the surface to depths of
about 10 to 15 feet. This deposit is underlain by very dense silty gravel
and coarse grained sand layer with common occurrences of cobbles and
boulders. In the vicinity of abutment 2, the fine grained noncyclic
sediment was found to extend about 37 feet below grade. The glacial till
encountered at depths ranging from 20 to 37 feet below surface grade
consists of silty gravel and sand with shale fragments. The glacial till is
underlain with red brown Portland Arkose siltstone (Jp). The generalized
geology and existing subsurface information from published sources
through the area of the Busway is shown in Appendix 4.
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Soil and Rock Profile
The boring location plan and subsurface soil and rock profile is shown in
Appendix 1 of this report.

6.0 LABORATORY TESTING RESULTS

6.1

6.2

Soil Gradation Analysis

The borings performed for this study indicate that the site is underlain by
slightly different conditions which can be simplified as loose to medium
dense sand to a maximum depth of 10 feet, followed by either dense sand
or stiff silt to depths between 10 to 25 feet, underlain by very dense glacial
till which begins as high as 10 feet below grade and extends to as much as
52 feet below grade. Bedrock was encountered at a depth of 30 feet at
boring B-134, however, not encountered to the maximum depth explored
of 52.5 at boring B-137.

The loose sand soil was only encountered at borings B-135 and B-136, at
depths of 10 and 8 feet below grade, respectively. B-135 consisted of very
dense fine to coarse sand, some fine to coarse gravel, little silt, occasional
cobbles (till) to the maximum depth of 32 feet. At boring B-136 the loose
sand was underlain by stiff to very stiff silt to a depth of 23 feet, where the
glacial till was initially encountered.

In contrast, no loose material was encountered at borings B-134 or 137,
however medium dense sand or stiff silt was encountered from the ground
surface to the top of the till layer, which was initially encountered at 15
and 25 feet below grade, respectively. Portland Arkose siltstone bedrock
was encountered at boring B-134 at a depth of 30 feet below grade.

The soil gradation analysis and unconfined compression tests on the rock
samples are shown in Appendix 3.

Unconfined Compression Tests

The borings performed for this study indicate that the site is underlain by
Portland Arkose siltstone. Our laboratory tests on the samples of Portland
Arkose siltstone indicate an average unconfined compressive strength of

3389 psi.
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RECOMMENDATIONS

7.1

7.2

Geotechnical Issues
The following geotechnical issues are discussed in detail in separate
sections included in this report:

Foundation types

Bearing Strata and Bearing Pressure
Subgrade Preparation and Frost Protection
Static Design Parameters

Foundation Types

The proposed abutments and piers will include spans of up to 250 feet,
which will impose significant loads on the foundations. Although portions
of the site soils may be sufficient for spread type foundations, the borings
performed for this study indicate that the middle portions of the spans
show loose sand to depths of 8 to 10 feet below grade, as well as silt soils
to depths of 15 feet. While these soils could be over excavated and
recompacted, there may be some degree of differential movement between
the piers and the abutments due to the differing soil conditions and/or
following the installation of fill soil at the abutments. Therefore, we
recommend supporting the proposed new abutments and piers upon deep
foundations.

For the loads required to support the elevated roadway, typical pile types
may consist of concrete filled steel pipe piles, steel H-piles, or caissons.
Installation of caissons would require disposal of soils, therefore it may be
more economical to consider a driven steel pile. Given the choice of a
concrete filled steel pipe or a steel H-pile, we understand that the
ConnDOT would typically prefer to use H-piles for deep foundations.

Based upon the borings performed for this study, the site is underlain by
several feet of glacial till prior to encountering bedrock. The till layer was
generally encountered at depths ranging from 15 to 30 feet below the
surface grades and ranges in thickness from approximately 15 feet to
greater than 25 feet. Abutment 1 will have a footing elevation at elev.
101.0 within the dense silty sand soils. Therefore, a driven pile tip will
bear within the glacial till layer at the approximate elev. 82.0. Bedrock
was encountered at this location 30 feet below grade at elev. 77.0. Pier 1
will have a footing elevation at elev. 99.75 within the loose silty sand
soils. The pile tip will bear within the glacial till layer at the approximate
elev. 86.0. Pier 2 footing will be established at elev. 99.5 within the loose
silty sand soils. The pile tip will bear within the glacial till layer at a depth
greater than 32 feet below existing grade at an approximate elev. 65.0.
Abutment 2 will have a footing elevation established at elev. 101.0 within
the stiff clayey silt soils. The pile tip will bear within the glacial till layer



at the approximate elev. 67.0. Bedrock was encountered at this location
48 feet below grade at elev. 64.0. The actual depth of penetration into the
till layer must be determined in the field via Pile Driving Analyzer (PDA),
and later verified via full scale load testing.

Allowable load capacities for driven piles must be determined based upon
Section 10 of the Interim 2006 LRFD Design Specifications. The driving
stresses will be limited to 0.9 (0.65) Fy (LRFD 10.7.8) and the allowable
pile resistance will be governed by the smaller of either the geotechnical
design limitations or the structural design limitations. The structural
design limitation will be governed by 0.34 Fy, with phi equal to 0.5, for
difficult driving conditions. The geotechnical limitations may not be
apparent until the piles are driven. Limitations in the actual allowable
geotechnical capacity may be due to obstructions, such as boulders, which
limit the required depth of penetration. Additionally, the actual
geotechnical design capacity may be governed by the required uplift
capacity of the pile. Although a pile which encounters a boulder may pass
the required axial load test, the limited penetration may result in an
insufficient factor of safety for the uplift capacity. Therefore, the required
uplift capacity should be recalculated following the actual pile driving
results.

Prior to installation of a driven pile the anticipated driving stresses must be
determined by computer program and the actual driving stresses must be
monitored during driving with a Piling Driving Analyzer (PDA).

For the purpose of this report it is assumed that the field conditions will
allow the actual geotechnical resistance for the piles to equal or exceed the
allowable design capacities provided below. However, the allowable
geotechnical capacity will be determined by the site conditions. Therefore,
the actual allowable geotechnical capacity of the pile must be verified in
the field by a static load test. In accordance with the LRFD design method,
and assuming an average load factor of 1.45, if the factored axial
resistance capacities provided below are to govern the allowable design,
the results of the load test would have to yield a value of at least 1.25
times the values provided below.

At least one static load test shall be performed, in accordance with section
10.7.3.8, for each different pile size and soil subsurface condition. The test
pile should be driven with a Pile Driving Analyzer (PDA) and the
combination of the pile load and dynamic test results should be used to
calibrate a wave equation analysis. At least 5% (or no less than 4 of the
remaining production piles) should be driven with the same hammer and
driving criteria, utilizing the PDA, and the remaining piles shall be driven
via the results of the wave equation analysis derived from the initial
results.



We have provided four different steel H-pile sections for allowable
geotechnical resistance capacities from 189 to 332 kips. Since the borings
indicate boulders are likely to be encountered, we do not anticipate that a
driven H-pile will reach competent bedrock. Therefore, we recommend
anticipating 10 to 15 feet of pile embedment into the till layer, at best. A
lighter capacity pile, which encounters a boulder will likely still pass the
load test, while a higher capacity pile may not achieve enough resistance
to support a sustained load. It should also be noted that a higher capacity
hammer may damage the pile. Therefore, we recommend utilizing the 189
through 282 kips capacity piles, driven with a relatively light hammer,
driven to the depth as determined by the PDA and load test, and deriving
support within the till layer.

We have estimated the allowable geotechnical pile capacities in
accordance with the LRFD method of design, assuming a depth of
penetration into the glacial till layer of 10 to 15 feet. In our experience
these capacities should be achieved with less penetration. The contractor
should use these estimated penetrations to determine the pile length for the
preconstruction test pile program, in accordance with section 10.7.3.3, and
use the actual lengths to determine the production pile lengths. Therefore,
the actual depth of penetration into the till layer must be determined in the
field via a Pile Driving Analyzer (PDA), Piles which either encounter
refusal at shallower depths than anticipated or do not achieve penetration
into the till layer must be targeted for PDA testing.

Allowable Geotechnical Capacity

Total
Skin Friction Geotechnical
Pile Size Tip Sand Till Capacity
Resistance
HP 10 x 57 98 Kips 35 56 189 kips
HP 12 x 74 127 Kips 43 68 238 Kips
HP 14 x 89 152 Kips 50 80 282 Kips
HP 14 x 117 200 Kips 51 81 332 Kkips

Based upon the boring logs we occasionally encountered refusal blow
counts above the till layer, therefore severe driving should be anticipated.
The contractor may consider predrilling or spudding where obstructions
are encountered. It should be noted that the group effect of the pile cap
must be considered in accordance with 10.7.3.9.

It should be noted that the pile spacing should be limited to no less than
307, or 2.5 pile diameters, whichever is greater. Additionally, we
recommend performing laboratory analyses upon the different soil layers




7.3

7.4

encountered at the site to determine if the soil is corrosive to steel.
Corrosion protection should be applied as required by the soil conditions.

Bearing Strata and Bearing Pressure

Based upon our review of the boring data at the proposed design subgrade
elevations for the proposed new abutments and piers, the soils range in
consistency from either loose to dense natural sand soils, to medium stiff
natural silt. Additionally, the sand soils at B-137 are underlain by a layer
of silt with 20 to 30% clay. Although these soils could be improved to
provide support for spread type foundations, the allowable bearing
pressure would likely be limited to 2 tsf in order to limit the settlement.

Subgrade Preparation and Frost Protection

As previously stated, the majority of the natural soils encountered at the
depth of the proposed abutment/pier subgrade elevations consisted of
either loose to dense natural sand soils or medium stiff natural silt soils,
which could be susceptible to disturbance. Therefore, there will be some
degree of site preparation required in order to protect the subgrade from
disturbance due to heavy construction equipment, as well as adverse
weather conditions, and provide sufficient support for the proposed pile
caps.

Site preparation would naturally commence with clearing and stripping of
asphalt and/or topsoil. Prior to commencement of clearing and stripping
operations, any subsurface utilities and/or abandoned subsurface structures
should be located within five (5) feet of the proposed construction area.
Following excavation to the proposed subgrade elevation we recommend
having the subgrade inspected by a qualified geotechnical engineer. Any
areas which are determined to be insufficient for support of the proposed
concrete should be over excavated and replaced with controlled compacted
fill. The subgrade soils at boring B-135 and B-136 consist primarily of loose
sand and are more susceptible to disturbance due to exposure to adverse
weather and/or heavy construction equipment; therefore care should be taken
not to disturb the soil during excavation. Therefore, where loose silty sands
are encountered at the subgrade elevation we recommend that the contractor
should; 1) not work during adverse weather, 2) maintain positive drainage
during construction, and 3) not leave the subbase soil exposed for extended
periods. Additionally, if the existing soils below the subgrade elevations are
found to be over saturated, we would recommend over excavating to a more
suitable layer.

Portions of the soil to be removed may consist of sandy soil which is suitable
for reuse as controlled compacted fill. Therefore, the State may consider
separating these soils from the unsuitable materials and stockpiling them for
future reuse, if at all practical. Any materials which are too silty, wet or
compressible will not be suitable for reuse as controlled compacted fill or
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backfill, and should be disposed of in a suitable manner, or stockpiled on-site
for future use as general fill within any landscaped areas.

All fill material on-site or imported should consist of predominantly sandy
soil which conforms to the ConnDOT, “Standard Specifications for Roads,
Bridges and Incidental Construction, 1995” (Form 815). Let it be noted that
all fill shall be at suitable moisture content for compaction. Additionally, the
bottom of the foundation elevations shall have a minimum of four (4) feet of
soil cover at all locations for frost protection.

Static Design Parameters

If backfilling is performed in accordance with our recommendations, the
pressures exerted by the soil on the below grade foundation walls may be
estimated by assuming the soils act as a fluid with a unit weight of 62 pounds
per cubic foot. This assumes an at-rest pressure condition.

8.0 CONSTRUCTIBILITY

8.1

8.2

Abutment at Allen Street

The pile supported footing for the proposed abutment will be established at
elevation 101.0 within the dense sand soils encountered between 1.5 and 15
feet below the existing surface grades. These soils are considered suitable for
support of the proposed pile cap and are likely to require little to no
preparation work. We understand that following the installation of the
proposed abutment, approximately 18 feet of fill soil will be required to raise
the roadway over Allen Street.

Following our site preparation procedures regarding proof rolling of the
subgrade (if required), these soils will provide adequate support for the
proposed fill soils, with little to no settlement. Minor settlement will occur
during the load application. Preparation of the subgrade for the adjacent
retaining walls, as well as a discussion regarding the recommended type of
retaining walls is provided in a separate report.

It should be noted that ground water was not encountered in the borings
performed in the vicinity of this abutment.

Pier 1

The subgrade elevation for the proposed pile supported footing will be
established at elevation 99.75 within the loose sand soils encountered at 1.5
to 10 feet below the existing surface grades. These soils are considered
marginally suitable for support of the proposed pile cap and are likely to
require some degree of preparation, as described in Section 7.4. It should be
noted that since the pier will be pile supported, the subgrade for the pile cap
need only be nominally compacted, sufficiently to recompact any soils
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loosened during construction and temporarily support the weight of the
concrete cap.

It should be noted that ground water was encountered at a depth of 15.5 feet
below the ground surface in the boring performed for this study.

8.3 Pier 2
The subgrade elevation for the proposed pile supported footing will be
established at elevation 99.5 within the loose sand soils encountered at one
(1) to eight (8) feet below the existing surface grades. These soils are
considered marginally suitable for support of the proposed pile cap and are
likely to require some degree of preparation, as described in Section 7.4.

It should be noted that ground water was encountered at a depth of 15 feet
below the ground surface in the boring performed for this study.

8.4  Abutment at St. Clair Avenue
The subgrade elevation for the proposed pile supported footing will be
established at elevation 101.0 within the medium dense sand soils
encountered between the ground surface and 10 feet below the existing
surface grades. These soils are considered suitable for support of the
proposed pile cap and are likely to require little to no preparation work.

We understand that following the installation of the proposed abutment,
approximately 27 feet of fill soil will be required to transition the roadway
from the bridge portion to the existing ground surface elevation. Following
our site preparation procedures regarding proof rolling of the subgrade, these
soils will provide adequate support for the proposed fill soils, with little to no
settlement. The anticipated minor settlement will occur during the load
application. Preparation of the subgrade for the adjacent retaining walls, as
well as a discussion regarding the recommended type of retaining walls is
provided in a separate report.

It should be noted that ground water was not encountered in the borings
performed in the vicinity of this abutment.

9.0 LIMITATIONS

This report is subject to the limitations attached as Appendix 5.
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APPENDIX 1

BORING LOCATION PLAN

AND SUBSURFACE PROFILE
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APPENDIX 2

BORING LOGS



Driller: New England Boring / Mike Connecticut DOT Boring Report Hole No.: B-133
Inspector: VN Engineers / Necip | TOWN: New Britain Stat./Offset: 98+79 / 7' Right
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 809494
Start Date: 7/5/2007 Route No.: Easting: 996531
Finish Date: 7/5/2007 Bridge No.: Surface Elevation: 113
Project Description: New Britain - Hartford Busway
Casing Size/Type. 3.25"1.D. HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type: 2" NQ
Hammer Wt.: Fall: Hammer Wt.. 1401lb  Fall: 30"
Groundwater Observations: Dry @ 16 after 0 hours
SAMPLES
T < S
= o — — N 8 . _— c
oz c c © T o Material Description and Notes 9
£ |83 T | 5lal 28s g
o | E g | Blows on Sampler per c o Q c T g >
O | © . ) 3] o Q5 O K
Qv F~ 6 inches [ o o OnA w
0
_|Sss-1 7,14,22,27 24" | 13" | 113
Brown F-C SAND, |
| some F gravel, little silt |
— 5 L
5
_| Ss-2 25, 100/2" 8" 4" | 108
Red Brown F-C GRAVEL, |
| some F sand, little silt |
— 9'
10 | - 27, 33, 40, 35 24" o" Red Brown F-C GRAVEL, : 103
some F sand, little silt, |
N cobbles. Till |
— 15 L
15 98
| c1| 4min L
| C1 2 Min Rock Core Run #1 |
| Cc1 3 Min 15'-20' Rec. 45" |
| Cc1 4 Min RQD = 21/60 = 35% B
20 C-1 4 Min Red Brown Silt Stone 93
N EOB @ 20' |
25 — — 88
30 — — 83
35— — 78
40 — — 73
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
Earth: 15 Rock: 5' Auger refusal at 15' 1 of 1
No. of Samples: 2 Began rock core run at 15' SM-001-M REV. 1/02




Driller: New England Boring / Mike Connecticut DOT Boring Report Hole No.: B-134
Inspector: VN Engineers / Necip  [TOWN: New Britain Stat./Offset:  103+88/ 10' Left
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 809964
Start Date: 7/3/2007 Route No.: Easting: 996723
Finish Date: 7/3/2007 Bridge No.: Surface Elevation: 107
Project Description: New Britain - Hartford Busway
Casing Size/Type. 3.25"1.D. HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type: 2" NQ
Hammer Wt.: 300 Fall: 24" Hammer Wt.: 1401lb  Fall: 30"
Groundwater Observations: @ 13 after 0 hours
SAMPLES
% < g
= o -~ —~ N 8 . . c
oz c c © T o Material Description and Notes kel
S |23 = =1 Z 85 T
o | E g | Blows on Sampler per c o Q c T >
O | © . ) 3] o Q5 K
Qv F~ 6 inches [ 04 o O nA w
0 107
_|SS-1 10, 15, 15, 19 24" 18" B
2' Top soil Black F-C sand
5 — 102
_|ss2| 13,1517, 18, 24" | 16" B
n Red Brown F-C SAND, some :
| silt, little F gravel |
MC =12.80%
10 — 97
_| Ss-3 46, 47, 48, 36 24" | 17" |
— 15 L
15 92
_| Ss-4 35, 100/3" 9" 7 |
] Red Brown F-C GRAVEL, B
| some F-C sand, little silt, |
cobbles. Till
20 — 87
_| SS-5 100/1" 1" 1" B
25 — 82
_| SS-6 50/0" o" o" |
30 . 30 Top of rock @ 30' 77
| Cc1 7 Min B
| c1 5 Min Rock core run # 1 |
| c1| 5Min 30"-35' Rec. 45" B
| Cc1 7 Min RQD = 11"/60" = 18% B
C-1 5 Min
35 72
| c2 5 Min |
| c2 8 Min Rock core run # 2 |
| Cc-2 8 Min 35'-40' Rec. 50" |
| Cc-2 10 Min RQD = 0"/60" = 0% |
C-2 7 Min
40 ] EOB @ 40' B o7
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: Spoon refusal at 15'-17' and 20'-22'. Cobbles and boulders Sheet
Earth: 30" Rock: 10' Used 4" casing and 4" Rollerbit from 15'-30" to bore through till 1 of 1
No. of Samples: 6 Began coring rock at 30 SM-001-M REV. 1/02




Driller: New England Boring / Orrin Connecticut DOT Boring Report Hole No.: B-135
Inspector: VN Engineers / M. Bauer |TOWN: New Britain Stat./Offset: 105+69/3'L
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 810116
Start Date: 7/2/2007 Route No.: Easting: 996822
Finish Date: 7/2/2007 Bridge No.: Surface Elevation: 106
Project Description: New Britain - Hartford Busway
Casing Size/Type.  3.25"/HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type:
Hammer Wt.: Fall: Hammer Wt.. 1401lb  Fall: 30"
Groundwater Observations: @ 16' after 0 hours
SAMPLES
? < £
= o — - N 8 . _— c
oz c c © T o Material Description and Notes kel
S |23 = =1 Z 85 T
o | E g | Blows on Sampler per c o Q c T >
O | © . ) 3] o Q5 K
Qv F~ 6 inches [ o o O nA w
0 106
_|Sss-1 22,17,10,5 24" | 18" |
2' asphalt and gravel base
5 — 101
_| Ss-2 2,2,4,5 24" | 17" L
Red Brown F SAND and silt, |
N little F-C gravel |
— 10 L
10 96
_| Ss-3 100/3" 3" 1" |
] Red Brown F-C SAND, B
15 some F-C gravel, little silt, Y
_| SS-4 24, 65, 150 18" 14" cobbles. Glacial till |
— - L
20 86
_| SS-5 25, 100/0" 6" 5" |
25 — B " Gray Brown F-C SAND, some — 81
_| SS6 100/3 3 3 F-C gravel, little schist, little -
silt, cobbles. Glacial till —
30 — 7
SS-7 100/3" 3" 3" 31 6
n EOB @ 30' 3" |
35— — 71
40 — — 66
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
Earth: 31' Rock: Auger grinding at 10'-30' glacial till and cobbles 1 of 1
No. of Samples: 7 SM-001-M REV. 1/02




Driller: New England Boring / Mike Connecticut DOT Boring Report Hole No.: B-136
Inspector: VN Engineers / Necip  [TOWN: New Britain Stat./Offset: 107+75/13'L
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 810292
Start Date: 7/2/2007 Route No.: Easting: 996930
Finish Date: 7/2/2007 Bridge No.: Surface Elevation: 106
Project Description: New Britain - Hartford Busway
Casing Size/Type. 3.25"1.D. HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type: 2" NQ
Hammer Wt.: 300 Fall: 24" Hammer Wt.: 1401lb  Fall: 30"
Groundwater Observations: @ 15' after 0 hours
SAMPLES
? < £
= S — — N 8 . - c
S lez = S|l e | ® B Material Description and Notes S
£ |23 S | S|a|egs [§
o | E g | Blows on Sampler per c o Q c T >
o | 8 % . ) 3] o L5 O K
Qv F~ 6 inches [ o o O nA w
0 106
_|SS-1 14, 18, 17, 23 24" 8" 1' Asphalt and gravel base
g _ Red Brown F-C SAND, trace silt L o1
_| Ss-2 4,3,3,3 24" | 12" L
— 8' B
10 — 96
_|Ss3 2,3,5,7 24 20 Red Brown SILT and F gravel, -
some F-C sand, trace clay —
— 15 L
15 91
_| Ss-4 6,6,7,8 24" | 24" L
n Red Brown SILT, :
| little F sand |
20 — 86
_| SS-5 8, 10, 10, 12 24" | 24" |
] 23 B
25 — 81
_|ss6| 52,63,65,81 24" | 14" B
Red Brown F-C SAND, some |
N F-C gravel, little silt |
30 30 76
_| SS-7 44, 35, 38, 50 24" 18" Red brown F SAND, some |
silt, trace F gravel
n EOB @ 32' |
35— — 71
40 — — 66
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
Earth: 32" Rock: 1 of 1
No. of Samples: 7 SM-001-M REV. 1/02




Driller: New England Boring / Mike Connecticut DOT Boring Report Hole No.: B-137
Inspector: VN Engineers / Necip | TOWN: New Britain Stat./Offset: 110+37/ 26' Left
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 810512
Start Date: 7/2/2007 Route No.: Easting: 997074
Finish Date: 7/3/2007 Bridge No.: Surface Elevation: 112
Project Description: New Britain - Hartford Busway
Casing Size/Type:  3.25" 1.D. HSA |[Sampler Type/Size: Split Spoon / 1 3/8" Core Barrel Type: 2" NQ
Hammer Wt.: 300 Fall: 24" Hammer Wt.: 1401lb  Fall: 30"
Groundwater Observations: @ 14' after 0 hours
SAMPLES .
. T s g
= =} - - NoE . . c
= |leZ2 £ E X s 2 Material Description and Notes 2
s | 23 ~ = c 80 <
o | £ g |Blows on Sampler per 6 c o Q ST 0 z
o) S = . ) o) o 05 O Q
O | nF inches o 04 14 OmnAa w
0 =571 5,11, 12, 10 24" | 10 - 112
Red Brown F-C SAND, some —
— F-M gravel, little silt =
5 352 5,8, 10, 16 24" | 15" 7 - 107
— Brown F-C SAND, some silt, —
— 10" trace F gravel =
10 775353 37,66 24" | 24 102
] Red Brown SILT, some clay, B
| trace F-C sand |
] MC=25.4% I
15 15 97
| SS-4 9,9, 10,12 24" 0" |
— Red Brown F-C SAND, some —

20 4552 5713 13 2an | 2av silt, little F-C gravel — 92
— o5 L
25555 12,15, 14, 19 24" | 24" - 87
] Brown F-C SAND, some silt, I
B some C gravel B
30 T 55% 38, 80, 10076 18" | 17" - 82

33
| c1 2 Min Rock core run #1 33'-35' B
35 C-1 2 Min 35 Rec. 4" RQD =4"/24"  Gray Boulder 77
40 SS-7 100/6" 24" 6" Red Brown SILT, some F-C — 72
B gravel, cobbles, boulders (till) B
45 5573 80, 100/3" 9 8" - 67
_ 48' Top of Rock B
— 8% g m:ﬂ Rock core run # 2 —
S0 co2 4 Min 0% 47.5-52.5' Rec. 53" — 62
: Cc-2 5 Min RQD = 0"/60" :
C-2 7 Min cored Boulders, Till
7] EOB @ 53' —
55 — — 57
60 — — 52
Proportions Used: Trace = 1 - 10%, Little =10 - 20%, Some =20 - 35%, And =35-50 %
Total Penetration in NOTES: No rec. at 15-17" Glacial Till at 52.5' Sheet
Earth: 48 Rock: 5' Began coring at 47.5' 1 of 1

No. of Samples: 8

SM-001-M REV. 1/02




Driller: New England Boring / Orrin Connecticut DOT Boring Report Hole No.: B-138
Inspector: VN Engineers / M. Bauer |TOWN: New Britain Stat./Offset:  111+15/13' Left
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 840568
Start Date: 7/2/2007 Route No.: Easting: 997130
Finish Date: 7/2/2007 Bridge No.: Surface Elevation: 105
Project Description: New Britain - Hartford Busway
Casing Size/Type.  3.25"/HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type:
Hammer Wt.: Fall: Hammer Wt.: 1401lb  Fall: 30"
Groundwater Observations: @ 24' after 0 hours
SAMPLES
3 < g
= o — - N 8 . _— c
oz c c © T o Material Description and Notes kel
S |23 = =1 Z 85 T
o | E g | Blows on Sampler per c o Q c T >
o | 8 % . ) 3] o L5 O K
Qv F~ 6 inches [ o o O nA w
0 105
| ss1 4,5,4,5 24" | 12" B
Red Brown F-C SAND, some |
] 3 F-C Gravel
— 100
5 _| SS-2 3,6,6,6 24" 22" Red Brown SILT, |
some F-M sand |

] 9 _

10 — 95

_| Ss-3 4,5,6,7 24" | 20" L

Red Brown SILT, some clay, |

| trace F-C sand |

N MC=22.8% |
1 — 90

> _| Ss-4 3,5,7,8 24" | 20" |
17
20 — 85
_| SS-5 3,6,9,8 24" 3" L
Red Brown SILT, some clay |
25 — 80
_| SS-6 8,9, 10,12 24" 1" L
27"
30 ] Red Brown F-C SAND, and L
_| SS-7 2,5,23,10 24" 23" F-C gravel, trace silt, cobbles, till |
32'

] EOB @ 32' B
35— — 70
40 — — 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
Earth: 32" Rock: 1 of 1
No. of Samples: 7 SM-001-M REV. 1/02




Driller: New England Boring / Orrin Connecticut DOT Boring Report Hole No.: B-139
Inspector: VN Engineers / M. Bauer |TOWN: New Britain Stat./Offset: 114+58
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 810838
Start Date: 7/3/2007 Route No.: Easting: 997342
Finish Date: 7/3/2007 Bridge No.: Surface Elevation: 102
Project Description: New Britain - Hartford Busway
Casing Size/Type.  3.25"/HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type:
Hammer Wt.: Fall: Hammer Wt.: 1401lb Fall: 30"
Groundwater Observations: @ 27" after 0 1iours
SAMPLES
3 c E
= S —~ — N 2 . e c
oz c c © T o Material Description and Notes 9
£(23 S Tl ol egs g
o | E & | Blows on Sampler per c o Q c T >
v | © X . ) Q o Vs O Ko
O |unF 6 inches o 04 04 O mnAn T}
0 102
_|Sss-1 11,17, 25, 20 24" 3" |
Black F-C SAND and M-C |
| gravel, little silt |
n 3.5'
5 — 97
_| Ss-2 6, 8, 11, 10 24" 1" |
n Red Brown SILT, :
| little F sand. MC=7.1% |
10 — 92
_| Ss-3 8, 10, 11, 12 24" 23" |
12'
N Red Brown SILT, some clay, |
N trace F-M gravel |
15
15 87
_| Ss-4 6,7,8,12 24" 18" |
n Red Brown SILT, some clay, :
| little M-C gravel, trace schist |
20 — 82
_| SS-5 6,5,8,9 24" 18" Red Brown SILT, some clay, |
22 little M-C gravel, trace schist
o5 N Red Brown SILT, some clay, : 77
_| SS-6 10, 11, 11, 13 24" 23" little F sand |
30 — 72
| ss7 9, 10, 10, 14 24" | 24" B
32
n EOB @ 32' |
35 — — 67
40 — — 62
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
Earth: 32' Rock: 1 of 1
No. of Samples: 7 SM-001-M REV. 1/02




Driller: New England Boring / Tim C. Connecticut DOT Boring Report Hole No.: B-144
Inspector: VN Engineers / M. Bauer |[TOWN: New Britain Stat./Offset: 97+20/105' RT
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 809312.59
Start Date: 1/4/2010 Route No.: Easting: 996579.26
Finish Date: 1/4/2010 Bridge No.: Surface Elevation: 100
Project Description: New Britain - Hartford Busway Extra Work
Casing Size/Type: 3.25"/HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type:
Hammer Wt.: Fall: Hammer Wt.: 140Ib  Fall: 30"
Groundwater Observations: @ 5 after 0 hours
SAMPLES
3 c g
— o — — N i) . e c
Eloz < c © T o Material Description and Notes 9
|23 S |12 | ges g
S| 52 Blows on Sampler per 6 s g o S8 2 3
O |nF~ inches o 14 14 O mA w
0 — ) . — 100
_| ss1 2,5,6,5 24" 18" Silt & Sand Red Brown SILT and f sand, little c-f gravel |
: s .
5 — . — 95
_| ss-2| 29,26, 46, 100/3" 21" 17 Till Red Brown SILT and c-f sand, some c-f gravel, |
| Bedrock fragments, Till |
h 7.5 B
10 — EOB @ 7.5' 90
15— — 85
20 — — 80
25 — — 75
30 — — 70
35 — — 65
40 — — 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 %
Total Penetration in NOTES: Auger refusal at 7.5' Sheet
Earth: 7.5' Rock: 0' 1 of 1
No. of Samples: 2 SM-001-M REV. 1/02




Driller: New England Boring / Tim C. Connecticut DOT Boring Report Hole No.: B-145
Inspector: VN Engineers / M. Bauer |[TOWN: New Britain Stat./Offset: 98+30/ 145' RT
Engineer: Ray Volpe Jr. Project No.: 88-H035 Northing: 809405.46
Start Date: 1/4/2010 Route No.: Easting: 996645.77
Finish Date: 1/4/2010 Bridge No.: Surface Elevation: 100
Project Description: New Britain - Hartford Busway Extra Work
Casing Size/Type: 3.25"/HSA |Sampler Type/Size: Split Spoon /1 3/8" Core Barrel Type:
Hammer Wt.: Fall: Hammer Wt.: 140Ib  Fall: 30"
Groundwater Observations: @ 5 after 0 hours
SAMPLES
3 c g
— o — — N i) . e c
Eloz < c © T o Material Description and Notes 9
|23 S 1S3 | 883 g
S| 52 Blows on Sampler per 6 s g o S8 2 3
O |nF~ inches o 14 14 O mA w
0 . ) — 100
| ss1 1, 6, 10, 13 24" 16" Silt & Sand Red Brown SILT and f sand, little c-f gravel
: 4 ‘
5 . — 95
_| ss-2 23, 100/3" 9" 7 Till Red Brown SILT and c-f sand, some c-f gravel,
Bedrock fragments, Till |
10 ) ) — 90
SS-3 100/6" 6" 5" Red Brown c-f gravel, some silt, fractured siltstone
] c1 5 Min Rock core #1 10.5'-13.5' |
| c1 3 Min 36" 30" | 0% Rec.= 30"/36" = 83% red brown silty shale |
C-1 3 Min highly fractured, slightly weathered
15 East Berlin Formation 85
SS-4 50/0" 0" 0" EOB @ 15' |
20 — — 80
25 — — 75
30 — — 70
35 — — 65
40 — — 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 %
Total Penetration in NOTES: Auger refusal at 15'. Spoon refusal at 15'". Sheet
Earth: 15  Rock: 0’ 1 of 1
No. of Samples: 3 SM-001-M REV. 1/02




The following boring logs have been transcribed or copied
from the below source:

New Britain-Hartford Busway
Final Pilot Substructure and Rock Report
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109+91/17'R



109+91/17'R
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APPENDIX 3

LABORATORY TESTING RESULTS
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GRAIN SIZE DISTRIBUTION TEST REPORT

ASTM TEST METHODS: C136, C117

, wo® a2 _zesz2z ¢ if s 8 ¢ &

i A AR TR T
TR LY NiTINE. AT N 1y
il I; 1 l! - | H l j ‘ ——1 Passing (Total Sample) |

LJ[ |

50 T .

PERCENT FINER

30 4

8

I A
5

I

40 1. ._‘t“. g

|
!l\

.

0 - I , -H ‘ ( A T S - - -
I ! L1 0 I 11 plt
g 3 g H g
= GRAIN 8IZE --m °
% Cobbles % Gravel Cogarse Madium Fina % Finas
15.6 489 375 Siit (»0.002mm) __ |Clay (<0.002mm)
00 24.0 % Sand 84.0 120
Classification’  BROWN C-F SAND, some Fine Gravel. iittle Silt
Sieve Size U.$ Sieva Size Cumutative % Passing % Passing Specification
{mm) n} W Ratained (Total Semple)Sand PortionMinimum Maximum
200.0 8" j
125.0 5"
900 5
57.0 225"
50.0 2
375 1.5
280 1"
19.0 4" 0.00 100.0
125 1wz 0.05 80.0
95 am” 0.08 84.0
83 ye"
475 #4q 0.12 76.0
2.00 #10 0.17 66.0
1.00 #18
0.425 #40 0.32 3.0
0.250 80
0.150 #100 0.42 18.0
0.075 #200 044 120
Total Dry Wt. as
Split Wt
Project: VN Engineers,inc. ProjectNo..  J2031487C Duate:  7/10/2007
City: North Haven CT Specification: Nol Provided Lab No: €1719-07
Source: B133.§-1, 0.2 Sampled from: Provided by client , Job No. 27-107
114 Woodlawn Road Ramarks; Natural moisture content = 4.0%
Berin, CT 06037
(880} 8291721 fax: (§60) B2D.1745 Tested By: M.F. Date: 7/18/2007
www igipastem. com Reviewed By: Date:

ASTM C136BSP1. Rev. §
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8688291
745 JGI EASTERN PAGE @6
_W——#—
GRAIN SIZE DISTRIBUTION TEST REPORT
i ASTM TEST METHODS: C136, C117
0 - .2 %,z 395 = i & ¢ OB
'T"i“il, Ml \. | T Tl
80 -1 S P i Lo N i RIS EE N B, 1) .
: 1 { ; i 1[ "=a=% Passing (Total Sample) |
80 41: — - L - dJ -
TD EsR B e -
o
Y e
e N\
'—
Z 50 dbb|| ]t e
[ ]
14
w
0. 40 4 ‘ .10 ‘|4 - JU DUURNR: 8 F S S SN S MPORR APU ... -
30 4+« - _!,A 1 L. oS- - R -t S—
10 $H-H4- N
a ] 1 ! ,,,,,,, . li 1 i J I 11 i Il N } I
g g g g g
- GRAIN SIZE — mm < =
% Cobbles % Gravel Coarse Medium Fina % Fines —
261 30.4 435 Silt (>0.002mm }Clgy {<0.002Zmm)
0.0 19.1 % Sand 489 319
Classification. RED BROWN C-F Sand. some Silt, littie Fina Gravel
Sleve Size U.S. Sieve Size Cumulatve % Passing % Passing Specification
(mm) {in) Wt Retsined  (Totel SampleYSand PortionfMinimum _ Maximum
200.0 B
1250 5"
20,0 15
57.0 225
50.0 2"
375 15"
250 1"
19.0 34 0.00 100.0
125 1 0.04 815
9.5 e 0.05 80.4
6.3 112"
475 B4 0.09 809
200 #10 0.15 68.1
100 #18
0.425 #40 Q.22 53.2
0.250 #60
0.150 €100 0.28 40,8
0.075 #200 032 318
Total Dry Wt 0.47
Spilt wt.
Project. VN Engineers.inc. Project No..  J2031487C Date:  7/10/2007
City: North Haven,CT Specification.  Not Provided ~|Leb Na:  C1731-07
Source: B134, S-3, 1012 Sempled from; Provided by client , Job No. 27-107
114 Woodlawn Road Ramarks: Natural moisture content = 12.8%
G Borlin, CT 06037
EASTERN, inc. (v00) £29.1725 wx: (060 #20-1745 | Tested By MF. Date:  7/19/2007
« Merrogen saemar Wwww. iiegstern.cam Reviewed By: Date:

ASTM C136GSP1, Rev. 6
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99:29 BbBB291745 Jal BEARoTEKRIN
GRAIN SIZE DISTRIBUTION TEST REPORT
ASTMD422
exRuf 3 £ 8 313E E
[ T [Py } o
100 4. ““iq" Totietedt ' § LGN ERR B 3 s 1 5 8 00 O o
! 1 LR et Po0ETg (TOL Bumple)
I i | ! N i || s Pasmna tBonaPon,
90 H ; i i coles Rpaciemion Ninmum |
} ' : : . B $p Naximum
80 i I “M i . ; . - —_
| . T
' I ; l :
70 4- - . HEN % 3 il
& SR
Z po- . N D T -
= % o o l |
z o I 1 ?
g b |A_.i,,-,, - . S— i
w I !
o 40 - ! & [ . o x| \
A A
30 4 - .‘ ‘..T.- . . \\
20 I ., i . L -] ; . N i R
P i i MR
16 ! E B 1‘.. o ok ..l,..- J
Iy | :
o ! } lLi . . i | i .
1000.,000 100.000 10.000 1.000 0.100 0.010 0.001
GRAIN SIZE -
 Cobbies ] % Grevet [ Mad Fire % Fines
115 312 313 Sit | I
0.0 0.1 % Sand 28 7213 24.63
Classification; RED BROWN SILT . some Cipy. trace C-F Gand
Sleve Ske Sieve Sz  Cumuistive % Pawsing % Pasitng Specificaton
() (nMnc) W Reind (ToL Sampis) (Sand Fort) _ Minimum Maximum
50800 2 0.00 100.0
8.100 15" 000 100.0
26.400 1 000 100.0
19.020 Ja® 0.00 100.0
12.700 w 0.00 1000
9.836 e 0.00 100.0
4750 %4 0.18 e
2000 o 0,18 205
0880 L] 058 508
0425 #40 078 [ %]
0.300 #50 —_
0250 080 113 o7.8
0150 %100 128 978
0.076 7200 156 7.0
0038 852
0.027 834
0010 815
0014 719
0014 64
0.008 80.7
0408 49.4
9,004 o
0.003 343
0.002 248
Toml Oyt 13318
Spit WL 5275
Project. VN Engineers,INC. Project No.  J2031478C Date: 7110107
North Haven,CT Spedificotion: ASTM 1422 Lad No: C1830-07
Source: B-137,5-3,10-12 Samplad from: Provided by client

201 Hammar Mill Road
Rocky Hiill, CT 06067
B80-721-1980 (p) 860-721.16830 (1)

wwy.igieasiem.com

Romarks:
Natural molsture content = 25.4%

Y25

|Raviewed By:

Date: 8 /8‘/07

d&s



BB/9B/2087 ©9:29 86P8291745 JGI EASTERN PAGE
JGI EASTERN, Inc.
ASTM D 422 Hydromster Analysis
|Project Name VN Enginners Lab Technician MF.
Project # J2031487C Date: 8/6/2007
Lab # C1830-07 Soil Dascription RED BROWN
LABORATORY TEST DATA
'Wat Sample Wt.: 166.98 Gms. Hygroscopic Moisiure
rDry Sample Wt. . 133.18 Gms wat Wt + Tare: 37.19
Dry W, + Tare - 37.09
Begin Soak: 8/6/2007 600 Tare # wt. . 20.05
End Soak: 8/7/2007 6.00
Taotal Soak Time: 24.0 Hrs. Moisture Contant (%): 0.58
Gy 2.647 Hydrometer Typs:: ASTM 152-H
Dry Weight of Soil, W, 5325 Temperature of last, T 20 (0
Meniscus Corraction, F, 1 Zero comaction, F, 7
Temperature carrection, Fy 0.15 152-H Hydrometer Correction g 1.01
Actual Elapsed Acual Percent Finer, From Table 2, From Particle
Time Time, Hydrometer Split Semple Use Rtodetermine L | Table3 | Diameter
00:00 {min} Reading R Rep 100 ReL L (em) Aor K D (mm)
6:04 0 e —emmman e
6:05 1 52 4515 8564 53 7.8 0.0139 0.0382
6:06 2 51 4415 83.74 52 7.8 0.0139 0.0274
6:09 4 50 43.15 91.84 51 7.9 0.0139 0.0155
6:13 8 46 39.15 74.26 47 8.8 0.0139 0.0144
5:20 15 42 35.15 66.87 43 92 0.0139 0.0109
6:35 30 39 32.15 60.98 40 87 0.0139 0.0079
7:.05 80 33 26.15 4960 : 34 107 0.0139 0.0059
B:05 120 27 20.15 3821877934 28 11.7 0.0139 0.0043
10.05 240 25 18.15 34.42535211 26 12 0.0139 0.0031
2:05 480 20 13.15 2494178404 21 12.9 0.0139 0.0023
6:05 1440 15 8.15 15.45821596 16 13.7 0.0139 0.0014
6:05 2880 15 8.15 15.45821596 18 13.7 0.013% 0.0010
Reviawed By: M Date: g/ g /6 7
4 r
|NvLAP # 100315-0 ]
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ABTM D422 - Rev. 3

GRAIN SIZE DISTRIBUTION TEST REPORT
ASTM D-422
_____ n_ X in o o o8 §
100 1oy o8 . e = i;’ 85‘ ¥ ] SRR RS I R
; ! . W& byt Faeeing (Tot. Sompiey
1. .\ ! B \ ——% Paseing (Berda Port.)
80 i L. n »o e Apecieauon Minivom |
e i i \ S8 Epaiication Maxmum
. [ .- i
80 | . HIBRN i . B . .
. N | .
' . ! i ]
70 4- A 13 O I I N | £ A ; lLﬁ
w i ! i 1
Z g0 4 IR R P - it
'S H s
- | | :
z ' _ ; N
W50 ; . X et e . ; N A
- | - \
: |
o 40 A B P ; . |l \XI -
5 Al i ;
2 i - - ; \ :
; | ! i
. ! \
20 4 , 5 [ T - - ) o T
10 || Y T4 L B 1
) | A1 1
1000.000 100.000 10.000 1.000 Q.100 0.0%0 a.001
GRAIN SIZE -
% Cobires % Geswel Crs Med Fine % Finos
207 06 487 Sit Cimy
0.0 [ X] % Send 27 76,18 21.00
Classification; RED BROWN SILT , some Ciay, rsce C-F Sand
Sieve Size Sieve Sizs  Cumutative % Pasaing % Poveng Seeciflaation
{mm.) (inmo) Wi Retnd (Tos Sample) (Sondilsd) Winmum Maximum
€0.800 F3 ©.00 1000
39,100 15 0.00 100.0
25400 [ 0.00 100.0
19,080 e 0.00 100.0
12.700 " a.00 1000
9 526 L3 ooa 1000
8750 [ 0.23 9.9
2.000 9 aze 9.3
0.850 020 0.53 28,8
0.425 #40 0.72 98.4
0.300 50 ——
0.250 60 0,60 2.1
0.130 #100 1.04 978
0.076 #4200 135 arR
0.040 7”5
a.p2e ny
0621 719
0015 843
Q.01 58.8
0,008 511
0.008 ®s
0.004 3.0
0.003 205
0.002 210
TotDrywa  155.2¢
Sphit Wi. 50.42
Project VN Enginsers,INC. Project No.. J2031478C Date: _ 7/10/07
North Haven,CT Specification. ASTM D-422 Lab No: C1831-07
Source: B-138,6-3.10-12° Sampled from: Provided by ¢lient
201 Hammer Mill Road |Remarks:
Rocky Hill, CT 06067 Natural moisture cont:nt = 22.8%
£60-721-1900 (p) 880-721-1939 (1 ;
wwwidiessiemeom  |Reviewed By ffald Date: 5’/9/67
¥ a—



B8/88/28B7 B89:29 86P8291 745 JGI EASTERN PAGE B3
JGI EASTERN, Inc.
ASTM D 422 Hydrometer Analysia
Project Name VN Enginners Lab Techniciarn M.F.
Project # J2031487C Oate 8/8/2007
Lab # C1831-07 Soil Deseription RED BROWN
LABORATORY JEST DATA
Wet Sample Wt.. 187.08 Gms. Hygroacopic Mpisture
1Dry Sample WA, : 152 28 Gms Wet Wi, + Tare: 38.74
Dry Wt, + Tare 36.64
Begin Soak: B/6/2007 5:45 Tare WA : 20.13
End Soek: 8/7/2007 5:45
Total Soak Time: 240 Hrs, Moisture Cantent (%): 0.81
G, 2 847 Hydrometer Type: ASTM 152-H
Dry Welght of Soil, W, 53,25 Temperature of test, T 20 (°C)
Meniscus Correction, Fy, 1 Zero correction, F, 7
Temperature correction, F; 0.15 152-H Hydromeler Correction ,: 1.01
Actual Elapsed Acual Percent Finer, From Table 2, From Particle
Time Tima, Hydrometer Split Sample Use R to determine L | Table 3 Diameter
00:00 {min) Reading R Rep 100 R L {cm) AorK D (mm)
5:59 D — - m———enn
6:00 1 48 41.15 78.05 49 8.3 0.0139 0.0399
6:02 2 45 30.15 74.26 47 8.6 0.0139 0.0287
6:04 4 45 38.15 72,38 46 8.8 0.0139 0.0208
6:08 8 41 34.15 64.77 42 9.4 0.0139 00150
6:15 15 37 30.15 57.19 38 10.1 0.0139 0.0114
6:30 30 34 27.15 51.50 35 10.6 0.0139 0.0082
7:00 60 30 23.15 43,91 < 11.2 0.0139 0.0080
8.00 120 27 20.15 38.21877934 28 117 0.0139 0.0043
10:00 240 22 15.15 28.73521127 23 12.5 0.0139 0.0032
2:00 480 18 11.15 21.14835681 19 13.2 0.0139 0.0023
6:00 1440 18 11.15 21.14835881 19 13.2 00139 0.0013
6:00 2880 18 11,16 21.14835681 19 13.2 0.0138 0.0009
Reviewed By: m Date: 8/ 6/07
INVLAP # 100315-0 |
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PAGE
M
GRAIN SIZE DISTRIBUTION TEST REPORT
ASTM TEST METHODS: C138, C117 ]
00 L .s%.2 _.zeszy = 33 38 ¥ &
v . " . ,
"iH[i (i ’Fi‘l | ‘TN\WQ
: | ! L {7 o= Passing (Total Sample) |
80 |||} ‘4 " JUU % ke e ] _]__ L e ] ...__1;.“ .__‘_}.4 IR T - o]
10 I{ ] .*,-._.... bt
o
¥ st _
E .
E 50 8 Y - -
by !
4
w
o 40 4]-+ . _& L. U R b e
30 . R S |
20 b - R— A-ot o] -4 — - O - -
10 4P b4 —voone] A R R = D b s RS SN B S —— - [ Vo S . —
0 l lw,_., llll 1 i] ! I‘ il; 1
H g g g 5
- GRAIN SIZE -- mm <
% Cobbies % Gravel Coarse Medium Fine % Finea
0.0 0.0 100.0 Siit (>0.002mm) | Glay (<0.002mm)
0.0 0.0 % Sand 143 85.7
Classification: REDQ BROWN SiLT, litle Fine Sand
Sieve Size U.S. Sieve Size Cumulative % Passing % Passing Specification
(mm) (in.) Wit Retgined (Total SampleYSend PortionMinimum Maximum
200.0 [}
125.0 5"
90.0 35
57.0 225
50.0 r
375 1.5"
250 1"
19.0 /4"
125 112
85 ElCh
6.3 1/4*
475 4 0.00 100.0
2.00 #10 0.00 1000
1.00 %18
0425 840 0.00 100.0
0.250 w0
0.150 #100 0.01 929
0.075 #200 0.02 857
Totsl Dry Wi. D14
Spiit W,
Project: VN Engineers,inc. Project No:  J2031487C Date:  7/10/2007
Clty: North Haven,CT Specification.  Not Provided Lab No: C1718-07
Source: B138, 8-2, 5'-7' Sampled from: Provided by client, Job No, 27-107
114 Woodlawn Road Remarks: Netural molsture content = 7 1%
Berkn, CT 08037
(000) 520-1725 tax: (860) 8291745 Tested By: MF. Date: 711672007
www Jgieestern com Reviewed By: Date:

ASTM C136GSP1, Rev. 5
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MT Group
New England Regional Office
21 North Plains Industrial Road, Wallingford, CT 06492
(203) 949-7733 FAX (203) 949-7735
www.materials-testing.com

Client: V.N. Engineers Report #: 001 Page 1 of 1
116 Washington Ave Date: 09/17/07
North Haven, CT 06473 Lab Technician: Juan Zacharini
Project: = New Britain Hartford Busway
Sample:  Cores
Test: Compressive Strength
Method: ASTM C42
Sampled By: Client On: N/A Delivered By:  Client
Core Client ID Dia. Original Height L/D Area Max PSI L/D Comp.
# Height | Capped | Ratio | (sq.in) | ‘Load Factor | Strength
(inches) (inches) , (Lbs.)
1 27-107 B-11224.5" - 25.0° 1.98 5.50 3.85 1.94 3.08 25420 8256 0.99 8198
2 27-107 B-115 36.5" —36.8° 1.98 5.50 2.76 1.39 3.08 10220 3319 0.94 3130
3 27-107 B134 34.4° -34.7 1.98 4.50 3.51 1.77 3.08 10890 3537 0.98 3463
4 27-107 B-113 28.5" - 29.0° 1.98 4.00 3.05 1.54 3.08 11430 3713 0.96 3575
S *% | 27-107 B-11044.5" - 44.8° 1.98 5.00 N/A N/A N/A N/A N/A N/A N/A
6 27-107 B-11128.5" - 29.0° 1.98 6.00 3.92 1.98 3.08 28960 9405 0.99 9340
I
* %

Core #5 no compressive

strength - crack running

full length of core

The above reported data is the property of the client. No reproduction of the above data without the sole
permission of MT Group, LLC. MT Group, LLC accepts no liability for work executed by others.

Reported To:

Submitted By:

The MT Group: * New York City * Long Island * Edison, NJ « Wallingfort, CT « Dover, DE ¢ Neffs, PA
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PERCENT FINER BY WEIGHT
g0 80 70 60 50 40 30 20 10

100

(Bers) (WS-MS) . .
T9ABJE 8 J[TS U3ITh PURS .0°€E-G"7=0 'T-S°ON'S
papedb [[3M UMDJD NO 2g-8s 'ON buruog 1°9¢5
SHHEVYW3IY 3349N0S IVID3ILYW "ON 1S3l
_ AV _ 1918 “ ENE] I qumzzHsz [ 3SHYDD “ INTS Jmhqmw 3SHY02 _
SAdLdWI TTIN NI J7ZIS NIvH9
or , 07 . 07 407 L07 o
e ngiji M T 1T T | BEIRE
gl T | _ T |
~& | T 1] | 1]
_ | /% | _ | R |
| TN | | _ N _
_ P EIN _ | P
R : - vl . R
_ || j/ _ _ 1]
_ NEEE _ _ B
_ BEEE _ ] ]
M RN [ ﬂ R
_ HEEE _ i
_ R _ N\ m B |
! RN _, \ i 1
T e T
| R | ﬁ T _
] i | ! ] /_4 ] I ]
_ _ _ _ I I
_ IR m ! i |
_ T _ _ —
i R i i J%/w_ i _
| | I 1 ! ] ] _fﬂ
[ [ _ I i ! [ I 4.///
omm omﬂ of mv Lm 0t W .DH .LH.PH R
"ON "ON "ON "ON "ON “ON "ON e/1T pP/ET 4

3215 JAFIS dYVAONVIS "S'N

TEST SERIES
26

DATE Aug.03

FILE L17828

NQ.

CONNECTICUT
GRADATION TESTS

-1

1.5-3.0°

PEC

NEW BRITAIN-HARTFORD BUSWAY
REVIEWER MBP

BORING NO.SB-22

SAMPLE
BEPTH

TECH.
APPENDIX E~3

INC.

GZA GEQENVIRONMENTAL
ENGINEERS AND SCIENTISTS



PERCENT FINER BY WEIGHT
90 80 /70 60 50 40 30 20 10

100

{19) PuUBS Y3ltM ,0°'6-G'/=0'€-8"ON'S
13ABJE A34ABTJ UMOJQ-P3Y 22-gs 'ON Burudog 1°.L25
SHHYWIY 3349Nas YIH3LvKW ‘DN 1831
7 v _ 1718 T\ ENNE] | Dz<wZDHsz | 35HV0D “ INId JMLqmw ASHY02 %
SHILAWI TTIW NI JZIS NIvVdI
or _ 01 .01 07 o) o)
| L] _ _ R
Beme——tag]
S ] _ R _ _ BN |
B=&

Afmﬁﬂf* R _ _ R
- I _ ! 0
_ RS r _ | o
_ _ _ N | ! _1
_ R N | P
I RN _ _ P
| INEEE | i i 1
_ T _ _ B
| NERE _ ﬂ i
_ RN _ _ i
_ T _ ﬂ B

__ NERE _ ! i |
_ HEEE ﬁ ! /& I

_ R _ i m/m m _
_ R i “ AN
[| | | ! l ] _/_ |
] _ _ f _ _ [0 I
i R i i I}
| l l i | l | | ﬁ%/
1 [ [ _ [ i I 11
| | | ] 1 | I | |

00c Qat 08 oy [} 1} v "NI 'NI'NI N

"ON "ON "ON "ON "ON "ON “ON e/V V/ET I+

3ZIS IAIIS AYVANVIS SN

TEST SERIES
a7

NO.
DATE Aug.03

FILE L417828

CONNECTICUT
GRADATION TESTS

7.5-8.0"
PEC

S-3
REYIEWER MBP

NEW BRITAIN-HARTFORD BUSWAY
BORING NO.SB-22
SAMPLE
APPENDIX E-8

DEPTH
TECH.

INC.

GZA GEOENVIRONMENTAL
ENGINEERS AND SCIENTISTS




PERCENT FINER BY WEIGHT
6 80 /0 60 30 40 30 20 10

100

(WS-23)
1aAedb yitw pues LG'T7-G6°01=0 'P~5°ON"S
AaAerd A3LTS umbDJUG-paY g2-gs 'oN buruog 7°8¢2S
SHHVYW3Y 339Nas IWId3lvw "ON 1S3l
_ A¥T3 _ 1115 T\\ 3INIS | DZ<Mﬁ;Dw2 | 35HYC “ INIS Jm%<¢0 3SHY0D “
SHALAWTITI1IW NI 47215 NIVd9Y
0l muoﬁ ﬁuoﬁ ooﬁ ﬁoﬁ moﬁ
| _
i =N _ _
Sre] _ _
_ _
_

.

|
|
|
|
_
|
|
m
|
|

|
|
_
_
_
_
|
i
|
i
i
|
|
|
|
ﬂ
|
|
|

_/_W/

_ _

_ ]

T T 1]
q _ _ W Il

m _ ﬂ _ ! Il

i _ ] i | I
e U N ] B
_ _ _ _ _ 1

i i 1l i i I

1 i i _ i fr— i
1 l ! | i "1

_ [ [ | _ T

1 | | | | 1l

| | [ [ _ 1

| | { § l ol I
i | | | [ 1T

| | I ! | [

[ [ | [ [ I~ | [
omm om“ 09 mv mm 07 w bH .pwdmw "NI
‘ON "ON “ON "ON "ON “ON "ON /v F/ET c

37IS 3IAIIS AYUVANVLIS SN

TEST SERIES
28

NO.
DATE Aug.03

FILE L17828

CONNECTICUT
GRADATION TESTS

10.5-11.5"

PEC

NEW BRITAIN-HARTFORD BUSWAY
S-4

BORING NO.SB-23

SAMPLE
DEPTH

TECH.
REVIEWER MBP
APPENDIX E-9

INC.

GZA GEOENVIRONMENTAL,
ENGINEERS AND SCIENTISTS




PERCENT FINER BY WEIGHT
/0 80 50 40 30 20 10

80

S0

100

(WS-08)
Taaeub ylrtm pues LE£°6-G'y=0'€E-8°ON'S
Aakerd A3[1s uMDuO-pay y2-88 ‘ON butdog 7°6es
SAHHYW3d 334Nas IVIH3L1vW "ON 1531
_ A¥T12 _ 1715 “ ANT S [ Dz<m;3Hsz [ 3SHYGD _ ENNE] JML<mw 3SHY0D \4
SHILIWI TIIN NI FZIS NIVH9Y
ol _ 0T 07 ,0F 0T 0T
_ P _ _ | _
O

s M T 7T T T
s T T | T ]
ST T T T | BEIEE

T T T | R

_ Nl ! ! ol

_ _ J?;lﬁ/ _ | BN
TN IR

_ _ ]l _ _ I
I~ T T
_ _ _ _ _ _ 1] _
m NEEE _ “ BN |

! R m i i
_ R _ ﬂ i |
! R % _ i |

| T ! | B
! | ﬂ m _//_ T
_ N ! _ m m ! |

I 1 i | | | | [\

| [ I [ [ _ _ T
i . i | Y _

| | | | [ | | | /f
pooe [Ple)3 08 or [¢f 01 [4 NI NI RI "NI
‘ON "ON "ON "ON "ON "ON "CN ¢/1T v/ET c

3Z2IS JA3IIS JHYONVIS SN

TEST SERIES
29

DATE Aug.03

FILE L17828

NO.

CONNECTICUT
GRADATION TESTS

4.56-5.3"

PEC

NEW BRITAIN-HARTFORD BUSWAY
S-3

BORING NO.SB-24

SAMPLE
DEPTH

TECH.
APPENDIX E-9

REVIEWER MBP

INC.

GZA GEOENVIRONMENTAL,

ENGINEERS AND SCIENTISTS




PERCENT FINER BY WEIGHT

100 90 80 70 g0 50 40 30 20 10 av
o _
>
i i
/
)2l -
= ¥ @
7 S
w2z
£ 155
/Zf T :
Jad — &
D e e s e s s s e T e T s s s S s s s (S
L / S
N D 8_ - e - 1T s - - - h— 1 h— — R h— E— — — _] LL!
NP Vi =il
5 % > |
YLl o e e e A o e e s s S s s e B
E _ prd
ol = S D e A A e - e e = e e e = ] = '—*D—
4p) Lid |2
C"::ig——---———————— — 0 —F —F —F 1 N §
@ = 7 O | [o
<( *—'m <
=)
= A
<C o :Zi n e
o% =N
52 Ve L B[R9
< | |9 |3 w9
ol g2l
wn © 1 21Z2
OV — —mﬁﬁ_ — —+ —4+ -t —+ 1t ——f et —F ot o o o ] O L 2oy
- gise
7 g2
7 vk) g 0
o ~ L
:Ef———————-————————-—~ — =t 1 —7 —7 — — — —
4
T w
S —+ b b L b b L L R N e A S WS U G $
“z 4+ 4= 4+ 4 L 4+ - _{ _L —_’-__-——.———.—4 %
- [}
2
] S
YNEr T | 1 | ] | | | © g -
o U5l
(@) =
<
NEW BRITAIN-HARTFORD BUSWAY
CONNECTICUT
GRADATION TESTS
BORING NO.SB-25 TEST SERIES
SAMPLE S-2 NO. 30
DEPTH 4. 5-6.0° DATE Aug.03
TECH. PEC
REVIEWER MBP FILE L17828
GZA GEOENVIRONMENTAL, INC.

ENGINEERS AND SCIENTISTS

APPENDIX E-3



STX' LWIOJEVINEY TNOLMINGD

S]X° ] wr0jqe| . U “[2IUBUILONAL 03D Y70 /No

(D) pues yim L (34 §1 £ vEer | Sy 04T 8-S 8¢€-aS
Joae1d Aake[o umoliq-pay -
(0D) pres ynim 6 0 Ll Le 'Ll vy 0zl s LE-€S
19aR1g Kake]d umolg -§01
() 44 76 oz | ¥ 08T | €¥ 0’1z LS 9e-ds
WIS umoIq-pay ~$'61
(DD) pues yum ) 0¢ 81 | Lt S8l (47 06 €S 9¢-4S
[aaR1g £ake]o umoIq-pay Sy [
(TW) Sl 6 { 0T | 1T | Tet | 1¥ [i%74 8-S Se-gs
1S uMO0Ig-pay “§Te
(TW) S 06 61 (43 e | oy 0’81 9-S se-ds
IS UMOIG-PaY -691
[G7) 8 8S 1z 4 Tz | 6¢ 0TI S ye-ds
1is Apues umoig-pay -5'01
(NS) [94R18 YiIm 9 [%4 81 | 8I 191 8¢ 0’81 LS 7e-ds
pues Ajig umo1q-pay -$'91
(O8) 1aaead yim o1 1€ | 91 [ vz | eo1 | L€ 0€ 1-.s | ze|s
pues £a£e[5 UMoIq-pay -6’1
1 6 18 81 0T 0’61 9t 0'LT 6-S 1c-ds
PUES U3 IS UMOIG-pay] R4
(IWN-1D) 61 88 T | o9t 9€r | s¢ 0’81 9-S o¢-€s
Aejp Ajig umoiq-pay 591
(10) 6 09 vT | ¥ T8¢ | t€ 0'6 €S 8z-ds
Ke|o uBa| Apueg umorg -l
(WS) 19A%13 Yuim 01 13 AR 86 13 8°0¢ 01 | Lzas
pues AJtS umoq-pay -00¢
(D8) 1eAR13 Yaim ol €€ sl | €z €91 43 081 9-S 97-ds
pues £ake}D) umolq-pay] =691
(AS) 1oaeI3 Yaim : 8 6 | o1 | L1 811 1€ 0¢ 1-S 9z-dS
pues A)i§ uMmo1q-pay €1
10 sd 59, saspuo | (94)%° 9 Y % ) . "ON
So7 L1o3BI0GR ' fo-lp ' — | sueAlo], | -ounIng PL : pPAH | 2a918 199BM [Buniog
‘[osuo) ] SIS, Yisuang Asuagg | - $153 1, UOHEIJIUAP]
pamalasy ateq £0'd4S aeq 9ZINHOS '@ 1esuiSug j0a(o1d
Ag pamaraay AINAIVO'd Ag paudissy £78L171 "ON Wafo1g
LNOILIANNOD
AVMSNE QIOALIVH-NIV.IIIE MAN awe) j02(01d

LITHS VIVA ONILSAL AHOLVIOI V]




PERCENT FINER BY WEIGHT

pﬁhmz_‘ﬁumwmwumomwmnmm .%mnlmm_m« unoulmm:.no.uu.% 1°TES
SHHVYWIY 334N0S IvId3LvYW ‘ON 1531
ﬁ\M<4u _ 118 “ INI | DZ<M¢:Hnmz | 3SHYDD “ wsz Jmnwmw 454Y03 .
SHILIWITIIW NI 3ZIS NIVHY
mmoﬁ m-oﬁ ﬂuoﬁ ooﬁ _ ﬁoﬁ moﬁ
_ BEEE _ _ 11
ol o _ HEEE _ _ 17
= =0 _ EEE _ | 17
T _
. = * NEEN _ _ T 17
oY T T[] _ _ BN
BT T T T | ]
o Ju , , , \ , do
™ T _ _ R
T ! _ 1
< _ ,//u. | _ _ _ P
| T . _ 1
o TN T | B
0o i | 4f/_ I | T _
_ R _ 1 1 ]
3 m 11 Jw _ m 1
1 [} [l .// 1 1 1 1 1
| i i ! | _ [ 11
(@] L 1 1 L 1 | i
™~ [ ! T7 1 N i [ T
L [l { 1 | 1 1 ] 1
_ [ [ ] | f i
S - RN .
1 l 1 | ] IW_ [ ] i
I EEEE ~ TN T
= H—— - -
1 1 | } | | n”w/n» 1
] | [ | | ] [ N
m | 1 | 1 _- | ._ ._.
ot 00¢ 60r 09 o 02 07 4 NI NI NI
ON ON ON ON CN ON ON e/v v/E T e

3ZIS 3IAIIS QHVANVLIS 'S'N

§.3

TEST SERIES
31

DATE Sep.03

FILE L17828

NG.

CONNECTICUT
GRADATION TESTS

NEW BRITAIN-HARTFDRD BUSWAY
BORING NO.SB-26
SAMPLE ~ S-1
DEPTH 1.5-3°
TECH. PEC
REVIEWER MBP
APPENDIX E-9

INC.

GZA GEOENVIRONMENTAL,
ENGINEERS AND SCIENTISTS




PERCENT FINER BY WEIGHT

(3S) C[3ABuB U3TM ,81-G'87=0 '9~5°ON'S
pues AIAEL] UMOJQ-P3Y g2-g8 'ON Butdog T'CES
SHHVYWIY 334nAas YIY3ALYW ‘ON 1S31
_ A¥19 _ 1718 _7 3NId | DZ<W£DHDMZ [ _3SHYQD “ NI Jm_\mﬁu_m 3SHY0D n
SHILINITIIW NI FZIS NIVdHI
mmoﬂ muoﬂ ﬁ-oﬁ ooﬁ ﬁoﬁ moﬁ
| ERE _ _ [ |
_ M T T T((10 T T
~ - | T 1] _ [0
_ i T T TTT 4 ]
o NS _ RN | _ 0
=~
o s T _ P
@ N T 1 B
o IS SN | r
~ NI T ] TR _ | oI
o IR AN _ T
Iy X _, BEEEEED _ 1
m RN _ | 1
© ! 71 _ “ i
4 | I ] I ) /u [l N WL
f I | _ _ _ oI
() 1 ! 1 1 1 ! ! [t
™~ I Pl [ i { 0
_ RN m _ R
O 1 1 ] ] 1 _ﬁz 1 1|
@ f | [ _ f N I
T SR
N
o ! I [ ] ] ! /ﬂ |
()] ] | | ] | ] T
i ] 1 | ] 1 1 1
o ] 1 f I I I i !
< T T R 0z 7 : T NE NI
"ON "ON  "ON  "ON "ON “ON DN e/v v/ET [

3ZIS IAIIS QHUVANVLS 'S

TEST SERIES
32

DATE Sep.03

FILE L17828

NO.

CONNECTICUT
GRADATION TESTS

16.5-18"

PEC

NEW BRITAIN-HARTFORD BUSWAY
S-8

APPENDIX E-8

BORING NO.SB-28
SAMPLE
REVIEWER MBP

DEPTH
TECH.

INC.

GZA GEOENVIRONMENTAL,
ENGINEERS AND SCIENTISTS




PERCENT FINER BY WEIGHT
90 80 70 60 50 40 30 20 10

100

uc%umrummmmumoummmum .mwmmmmmmmLomepmm.m 1 EES
SHHYW3Y 234NAas IYIH3LVA ‘ON LS3L
_‘\cju _ 1118 _1 aNId | n_z<w23Homz _ 1 3SHY0I “ ANIA ..mh<mw EEELD] %
SHILIWITTIN NI FZIS NIVdHY
ar ,.07 e 407 L07 07
| R _ _ [
e T 1T TIT0 I I
c _ R _ | RN
1 _ BRI _ _ NN
B

- | 1] _ _ IR |
| ] | | _ [0 ]
T T 1T T ! IR
TN T T ! 1
NN AR __ I
IR _ I
I RN NNIREE
INENEEE RN _ 1
NN N _ i
T T EN “ i
T T ~ 1 i
I N
_ _ _ I I _ 1
! ] ] ] | | /%/ i 1
l ! I I | I I _

| | 1 | | | ! { | !

[ I i [ i [ [ !
] | i { | I | i |

I I f I I i 1\l !

] ] 1 | | { | 1
00c [*13]] 08 oy 0c 07 4 NI NI "NI
"ON 'ON "ON  "ON "ON “ON DN e/v v/ET [+

JZIS 3A3IIS QUVANVLIS SN

TEST SERIES
33

DATE Sep.03

FILE L.47828

NO.

CONNECTICUT
GRADATION TESTS

30-30.8"
PEC

$-10
REVIEWER MBP

NEW BRITAIN-HARTFORD BUSWAY
BORING NO.SB-27
SAMPLE
APPENDIX E-9

DEPTH
TECH.

INC.

GZA GEOENVIRONMENTAL,
ENGINEERS AND SCIENTISTS



10

6-G° /=0 'E-8'ON'S .
>m~u CGMHnJ%U_uuCﬂm umMoJg ge-48 "ON butJog T "FES
SHHYHIY 334910S YIH3LYW ‘ON LS3L
Yoo |
1918 _j NI ] DZ«WEDHDNE [ 35Hv0D " INT S l_m\“ﬁu_w 3SH _
SHILIWITTIN NI 3ZIS NIVHYI o
m|oﬁ Qv ooﬁ ﬁoﬁ 2
_
_
_ _
dWl%U
3=l | _
|

20

30

40

B0

-
_
_
_
_

Sy _
!
!
!
_
!
_
!

60

70

PERCENT FINER BY WEIGHT

80

_
!
_
_
_
!
_
_
!
_
_
!
!
!
!
!
_

90

!
_
|
_
_
_
_
_
|
|
|
_
_
|
_
_
_
!
!

S SO IS N IS U EO IS SO I A A A N A VO QU IR N

100

|
|
_
|
_
_
|
|
|
|
|
|
m
|
_
|
_
i
m
|
5
"0l

1

_

|

!

]

!

!

M

it i

! _ T

{ ! 1

_ 1 Ny

| I } |

{1 I - 2311 _
[ 00F 09 oy 0g 0t NI "NI'NI "NI
"ON ‘ON  "ON "ON "ON "ON N /v v/ET [

3ZIS 3A3IS QHVYANVLIS "S'N

TEST SERIES
34
FILE Li7828

NO.
DATE Sep.03

CONNECTICUT
GRADATION TESTS

7.5-9°
PEC

NEW BRITAIN-HARTFORD BUSWAY
s-3

BORING NO.SB-28

SAMPLE
DEPTH

TECH.
APPENDIX E-S

REVIEXER MBP

INC.

GZA GEOENVIRONMENTAL,
ENGINEERS AND SCIENTISTS




APPENDIX 4

EXISTING GEOLOGY AND SOILS
INFORMATION FROM PUBLISHED SOURCES



APPENDIX 4

EXISTING GEOLOGY AND SOILS
INFORMATION FROM PUBLISHED SOURCES

Geology and Existing Geotechnical Information: General Site Geology from
Published Sources.

Soils

The project is located in the Central Lowlands of Connecticut, a north-south
trending region between the Eastern and Western Highlands. The physiographic map
(Figure 3) of the New Britain and South Hartford Quadrangles indicate the following soil
types with the project limits: Artificial Fill (af), Ground-Moraine Deposits (Qgm),
Valley Train Deposits (Qvt), Fine-grained Noncyclic Sediment (Qfs), Kame-delta
Deposit (Qkd), Flood Plain Alluvium (Qfa), Alluvium (Qal), Swamp Deposits (Qs), and
Terrace Alluvium (Qta).

The above surficial deposits are described below as the units occur along the
proposed alignment of the Hartford Busway from southeast to northeast.

The Artificial Fills consist of railroad construction fills. The fill generally
consists of sand, silt, and gravel obtained from deltaic, ground moraine, or flood plain
deposits. Most of the fills were probably obtained from adjacent areas and share similar
characteristics.

Ground-moraine deposits are a result of drifting and consist of mostly unstratified
deposits with variable thicknesses and undulatory surfaces with low relief. The deposit is
made up of till, which is a nonsorted, nonstratified, reddish-brown sediment composed of
clay size particles to large boulders. The upper portion of the till is generally compact
and firm. East of New Britain, the matrix of the till consists of a high percentage of clay.
The average thickness of the till is approximately 20 feet.

A Valley-Train deposit is an outwash deposit by a melt water stream in a valley
beyond a glacier. This deposit consists of a light colored, micaceous, medium-grained
sand to medium gravel, which is often well sorted, well stratified, and cross-bedded.
Typically, there is a 1 to 3 foot thick layer of gravel and gravelly sand, which is underlain
by 2.5 foot thick eolian sand. However, the total thickness can be upwards of 20 feet.

Fine-grained noncyclic sediment consists of reddish-brown clayey silt that is
characterized by convolute bedding. The deformed unit is distinguished by its silt
content and thin bedding. The finer layers within the unit range from 0.5 to 1.5 inches
thick and the coarser grained laminae are 2 to several times thicker. Random occurrences
of pebbles and cobbles are common. The thickness of this sediment ranges from 5-12
feet thick.



The Kame-delta Deposit is composed of stratified drift. This delta deposit
consists of reddish-brown, well sorted, well stratified sands with moderate amounts of
silt, clay, and gravel. There are typically three distinct layers within this deposit, which
are distinguished by grain size. The uppermost layer consists of cross bedded gravel and
is generally 2 to 5 feet thick. The middle layer consists of coarse sands, which tend to be
10 to 20 feet thick. The bottom layer consists of finer sands that tend to be at least 18
feet thick.

The Flood Plain Alluvium refers to alluvium, which underlies the surface of a
modern flood plain. This alluvium is a result of deposits ranging from silt to cobble sized
gravel from various streams as well as the Farmington River. It consists of a well-sorted
silt with interbedded find to very fine-grained sands or poorly to well sorted and well
stratified gravels. The thickness of this alluvium ranges from 12 to 33 feet.

The Alluvium in the area is comprised of two facies, an upper and lower. The
lower facies consists of reddish-brown, medium-grained sand to fine gravel. There are
occurrences within this facies of a light colored material of same size that is both
intermixed and separated. There are few pebbles present and the size of these pebbles
can be up to 2 inches. This lower Alluvium facies is well to moderately well sorted, well
stratified, and cross-bedded to the south. The upper Alluvium facies is characterized as a
finer, massive, well sorted, poorly stratified, light gray to yellow clayey sandy silt.

The Swamp Deposits are characterized by muck and peat deposits. The muck
consists of silt, clay, and very find sand intermixed with decomposed humus. The muck
is generally 1.5 to 2.5 feet thick. The peat consists of only partially decomposed humus,
which is generally greater than 5 feet thick. Many of the artificial fills in the New Britain
area are believed to be underlain by swamp deposits. Depressions and ponds can occur in
artificial fills where underlying swamp deposits are thick.

The Terrace Alluvium is present on the northeast section of the project limits. It
consists of light colored reddish brown, coarse-grained sand and cobbles. These capping
terraces are relatively thin (10 feet or less) and are a result of the Mattabesset and
Connecticut rivers.

Rock

The following bedrock information was obtained from the Bedrock Geologic Map
of the New Britain Quadrangle and the Bedrock Geologic Map of Connecticut (Figure 4).

The bedrock units within the project limits are members of the Newark Group,
which is Jurassic in age (approximately 210 to 230 mya). This area is characterized by
sedimentary rock (brownstone), which has been intruded by basaltic sills (trap rock), with
a series of normal faults trending northeast and southwest. There is little to no exposure
of bedrock throughout the project area. The geologic maps indicate the following rock
types, which underlay the surficial deposits within the project location: East Berlin
Formation (Jke), Hampton Basalt (Jrh). And Portland Arkose (Jrp). The above bedrock



units are described below as the units occur along the proposed alignment of the Hartford
Busway from southwest to northeast.

The East Berlin Formation consists of a dark reddish brown to grayish-red,
micaceous, feldspathic to arkosic interbedded medium to fine-grained sandstone,
siltstone, and shale. The East Berlin Formation also may locally consist of medium gray,
thin bedded, micaceous shale. The thickness of this unit is unknown, but may exceed 600
feet.

The intruding Hampden Basalt (traprock) underlies a small section of the
alignment as it enters New Britain from the east. This basalt consists of a dark to very
dark gray or greenish gray, hard, fine-grained basalt. The thickness is approximately 150
feet. There are local occurrences of two or more lava flows that constitute a single
stratigraphic unit within the Hampden Basalt.

The Portland Arkose (brownstone) underlies a majority of the proposed
alignment. This arkose consists of a reddish-brown to grayish-red, micaceous,
feldspathic, interbedded, medium to fine-grained sandstone, siltstone, and shale. The
thickness of this unit is highly variable and may exceed 1000 feet.

Groundwater and Drainage

The regional data on groundwater and drainage conditions are based on
The Hartford South Quadrangle Report No. 20.

Most of the water bearing deposits within the proposed roadway are gravelly sand
deposits surrounding streams and river flood plains. The aquifers in the area are
relatively thin and generally do not exceed a thickness of 35 feet, but are relatively high
yielding. The sands are generally underlain by less permeable clayey silts.

Groundwater is also typically found in depressions in the bedrock, which are
filled with sand and gravel. Groundwater in bedrock is typically limited to areas of
secondary porosity; however, discontinuities can be sufficient water bearing sources as
long as recharge areas are not sealed by clays.

The regional drainage is controlled by the Connecticut River to the east and its
main tributaries, the Mattabessett, South Branch of the Park, and Farmington Rivers. The
local drainage flows toward the swamps, lakes/ponds, and small streams.
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Qs - Swamp Deposits

Qal/Qta - Alluvium/ Terrace
Alluvium

Qfa - Flood Plain Alluvium

Qfs - Fine-grained Noncyclic
Sedirrglent y

Qgm - Ground Morraine Deposits
Qvt - Valley Train Deposits

Qkd - Kame-Delta Deposits

Qu - Undifferential stratified drift
af - Artificial Fill

s-fg - sand and fine gravel pit
cs - coarse sand pit

a-s - clay and sand pit
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SOIL LEGEND AND CHARACTERISTICS
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APPENDIX
LIMITATIONS

SUBSURFACE INFORMATION

Locations: The locations of the explorations were in accordance with the plans
provided by URS. The elevations of the explorations were later surveyed by the
CDOT.

Interface of Strata: The stratification lines shown on the individual logs of the
subsurface explorations represent the approximate boundary between soil types,
and the transition may be gradual.

Field Logs/Final Logs: A field log was prepared for each exploration by a
member of our staff. The field log contains factual information and interpretation
of the soil conditions between samples.

We must emphasize that our recommendations are based on the final logs and the
information contained therein, and not on the field logs.

The final logs represent our interpretation of the contents of the field logs, and the
results of the laboratory observations and tests of the field samples. The final logs
are included in the engineering report.

Water Levels: Water level readings have been made in the explorations at times
and under conditions stated on the individual logs. This data has been reviewed
and interpretations made in the text of this report. However, it must be noted that
fluctuations in the level of the groundwater may occur due to variations in
rainfall, regrading, temperature, and other factors at the time measurements were
made.

Pollution/Contamination: Unless specifically indicated to the contrary in this
report, the scope of our services was limited only to investigation and evaluation
of the geotechnical engineering aspects of the site conditions, and did not include
any consideration of potential site pollution or contamination resulting from the
presence of chemicals, metals, radioactive elements, etc. This report offers no
facts or opinions related to potential pollution/contamination of the site.

Environmental Considerations: Unless specifically indicated to the contrary in
this report, this report does not address environmental considerations which may
affect the site development, e.g., wetlands determinations, flora and fauna,
wildlife, etc. The conclusions and recommendations of this report are not
intended to supersede any environmental conditions which should be reflected in
the site planning.




APPLICABILITY OF REPORT

This report has been prepared in accordance with generally accepted soils and
foundation engineering practices for the exclusive use of URS for specific
application to design of the proposed Busway Project. No other warranty,
expressed or implied, is made.

REINTERPRETATION OF RECOMMENDATIONS

Change in Location or Nature of Facilities: In the event that any changes in the
nature, design or location of the redesign are planned, the conclusions and
recommendations contained in this report shall not be considered valid unless the
changes are reviewed and conclusions of this report modified or verified in
writing.

Changed Conditions During Construction: The analyses and recommendations
submitted in this report are based in part upon the data obtained from forty (40)
widely-spaced test borings performed for this study. The nature and extent of
variations between the explorations may not become evident until construction. If
variations then appear evident, it will be necessary to reevaluate the
recommendations of this report.

Changes in State-of-the-Art: The conclusions and recommendations contained in
this report are based upon the applicable standards of our profession at the time
this report was prepared.

Use of Report by Prospective Bidders: This soil and foundation engineering
report was prepared for the project by VN Engineers, Inc. for design purposes
only, and may not be sufficient to prepare an accurate bid. Contractors utilizing
the information in the report should do so with the expressed understanding that
its scope is limited to design considerations. Prospective bidders should obtain
the owner's permission to perform whatever additional explorations or data
gathering they deem necessary to prepare their bid accurately.
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