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1.0 GENERAL INFORMATION
1.1 General

This report summarizes the final design subsurface explorationapnognferred subsurface
conditions, and geotechnical analyses; and provides geotechnical engimeeommendations
for foundation design for a proposed bridge structure for the Hariflmrth segment of the
proposed New Britain-Hartford Busway (Busway). The bridgd walrry the Northbound
Busway over the 1-84 Westbound On-Ramp in Hartford, Connecticut. Th#oloaaf the
proposed bridge is shown on Figure 1 (Appendix 1).

The Busway project entails the design and construction of a 9.4-miledar between
downtown New Britain and downtown Hartford that follows an inactivieoad right-of-way
and parallels an active track. The Busway will be a dedicatativay that will be reserved for
buses as part of the Bus Rapid Transit System (BRT).

The Hartford North segment of the Busway begins approximately 725deth of the proposed
Sigourney Station at Sta. 450+00, and ends at-grade at Asylum &tr8&. 490+55. The
resulting project length along the baseline is approximately 4,059fedout 0.77 miles. This
segment of the project is bordered to the south by the Hartford South segment.

H.W. Lochner is the Prime Designer for this section of the Buswd#&edesign, Inc.
(GedDesign) is the Geotechnical Subconsultant to H.W. Lochner.

1.2 Datum

All elevations referenced in this report are in feet anel lsmsed on NGVD 1929. The
coordinates are based on Connecticut Coordinate System, NAD 1983.

1.3 Existing Conditions

The new bridge will carry the proposed Northbound Busway over theéngxls34 Westbound
On-Ramp from Capitol Avenue. Existing grades along the 1-84 WestbonfiRla@®p beneath
the proposed bridge are at approximately Elev. 27.

The proposed bridge will be constructed to the north of the existidgeBNo. 3305, which is
reportedly constructed on shallow spread footings. EXxisting gradeg #ie adjacent Amtrak
railroad embankment are at approximately Elev. 52. The existilrgac is non-electrified.
Information regarding the exiting railroad bridge was obtained from the 1963 dkaigings.

Based on the Structure Type Study Report for the proposed bihege,i$ a conduit containing
fiber optic cables buried in the existing railroad bed. The cormsllagicated approximately 18-
inches east of the center girder at an unknown depth. The condultemithpacted by the
construction of the Busway and bridge, and will be relocated pridatobaf construction. We



understand that no other utilities are in conflict with the proposedtmation. Figure 2
(Appendix 1) depicts existing and proposed site conditions in the vicinity of the proposed bridge

1.4 Design Criteria

Foundation design recommendations are based on AASHTO Load and ieskator Bridge

Design Specifications, 4th Edition, 2007 (AASHTO LRFD) with Inte8pecifications through

2008, and Connecticut Department of Transportation Geotechnical Enggééanual, 2005

Edition. Recommendations are also based on State of Connecticutnbeyast Transportation
(ConnDOT) Standard Specifications for Roads, Bridges, and Incidentatr@ction, Form 816
(2004). American Society for Testing and Materials (ASTM) malions were followed as the
reference standards for all field and laboratory tests applicable.

1.5 Proposed Structure

In the area of the proposed bridge, the proposed Busway will divexgeats parallel alignment
to the existing railroad just south of existing Bridge No. 3305 anttaiich down at the
intersection of Asylum Street. Construction of the proposed bridgecessery to carry the
Northbound Busway traffic over the existing 1-84 Westbound On-Ramp.

The new bridge will consist of a single-span, steel, multi-b&gancture spanning approximately
107 feet between two abutments that will accommodate one, 12-foqtlamgeof Northbound
Busway traffic with shoulders and parapets. The new briddepadls over the existing -84
Westbound On-Ramp from Capitol Avenue at a skew of approxim&@lgegrees We
understand the grades at the -84 Westbound On-Ramp permittat 8&svertical clearance
between the ramp roadway and the proposed bridge. The approximétnlotdhe proposed
bridge is shown on Figure 2 (Appendix 1). Figure 3 also depicteearstic elevation view of
the proposed abutments.

20 GEOLOGY

Published geologic data for this locale indicate that an Allweglosit overlies a Glacial Till
deposit, the prevalent surficial material in this area, beldw Tihese unconsolidated materials
overlie bedrock of the Portland Arkose formation. These layers feemed in a bottom to top
sequence; thus, the shallower a layer the younger its geological age.

2.1 Alluvial Deposit
Alluvial deposits consist of sediments deposited by present daynstreThis deposit is a non-

continuous layer with a varying thickness. It consists of fneédium grained Sand/Silt, with
some Clay and little Gravel.



2.2 Glacial Till

Glacial Till consists of a heterogeneous mixture of diffesezed particles. The composition of
Till demonstrates a wide range of variation in particle sizé distribution. Two extremes of
these variations are stony till and clayey till. The formmmtains more than fifty percent of
gravels, pebbles, cobbles and boulders. The latter consists of moféyhaercent of clay size
particles.

2.3 Bedrock

The Portland Arkose formation, a sedimentary bedrock unit, is the damgifi@tmation in this
locale. lIts texture ranges from coarse conglomerate to shale.

30 EXISTING GEOTECHNICAL INFORMATION

During the preliminary design phase in 2003, Baker Engineering [B#ker) and their
subcontractors drilled two borings and performed soil laboratoryngesti the area of the
proposed bridge. In addition, boring data from explorations perform&@6id for the design of
the existing railroad bridge are available.

3.1 Pre-exisiting Test Borings

In 2003, Pilot Borings SB-97 and SB-98 were drilled and in 1963 Borings BHRigdgh BH-
176 were drilled in the general area of the bridge. BoriBegB is located southwest of the
proposed bridge and Boring SB-98 is located southeast of the proposed Aidgapproximate
locations of the Pilot Borings and the BH-Series borings are slowfigure 2 (Appendix 1).
The logs of the Pilot Borings and the BH-Series borings areidadl in Appendix 3 and 4,
respectively.

3.2 Laboratory Test Data

Baker conducted the following laboratory tests on soil samplaswed from Borings SB-97
and SB-98: moisture content, Atterberg Limits, gradation (SieveHgddometer) analyses, and
unconfined rock compression testing. The results from these tegtsegented in Appendix 6.
Details of each test and a discussion of the results are provided in Section 5.0.

40 SUBSURFACE EXPLORATIONS

Gedesign conducted additional subsurface explorations during final design. Pefaihese
explorations are described in this section:



4.1 New Test Borings

Gedesign coordinated the services of New England Boring Contractors pfri€T(NEBC) to
perform Standard Penetration Test (SPT, ASTM D 1586) borine giroposed bridge site; six
structure borings (B-03-1 through B-03-6) were drilled. Boring looatiwere initially field
located by tape measurement and line of sight and the Conné&xtigattment of Transportation
(ConnDOT) survey crews recorded the locations and elevations bbtimgs by surveying the
as-drilled boring locations. As-drilled borings locations are showngurd-2 (Appendix 1) and
boring logs are included in Appendix 2.

5.0 LABORATORY TESTING

Gedesign assigned laboratory tests to verify field classificatiand evaluate soil corrosion
potential of the Fill material. Testing was performed bgt¥eon, Inc. of Danbury, Connecticut
and included gradation analyses, sulfide content, pH, resistivity @anconfined rock

compression. The results of these tests are presented beloweandladed in Appendix 5.

Laboratory testing was also performed by Baker in 2003. Thdtgesti these tests are
summarized below and are included in Appendix 6.

5.1 Atterberg Limits

In 2003, Baker performed two Atterberg Limit Tests; one on samglgdepth 25.0’ to 26.5’)
from Boring SB-97 and one on sample S-3 (depth 7.5’ to 9.0’) from Borinr§8SBAtterberg
Limits (ASTM D 4318) provide the Liquid Limit (LL), the Plastiarhit (PL) and the Plasticity
Index (PI) of cohesive soil samples. These tests canatbar& cohesive soils and provide a
reference to compare soil properties at different depths andolugat A description of the
samples tested and the test results are presented below, wehighhen the range expected for
the described materials.

Sample/Boring Sample Description PL LL Pl
S-8/SB-97 Sandy, lean clay 14 23 9
S-3/SB-98 Sand NP NP NP

* NP = Non-Plastic
5.2 Moisture Contents

In 2003, Baker performed four moisture content tests on samples S-# {&%ptto 15.0’) and
S-8 from Boring SB-97 and samples S-3 and S-6 (depth 16.5 to 18.0’) fromgB8B-98.

Moisture content (ASTM D 2216), like Atterberg Limits, provide anyeaay to characterize
and compare cohesive soils. Samples S-4 and S-8 from Boring SB-97 wellgedieasrsilt with
sand and Samples S-3 and S-6 from Boring SB-98 were descrisadchand gravelly silt with
sand, respectively. The moisture contents were reported as 9.7, 9.9, 213, lapercent for
Samples S-4 and S-8 from Boring SB-97 and S-3 and S-6 from Boring ,Si@fectively.
These results are within the range expected for the described materials



5.3 Gradation Analyses

In 2003, Baker performed a gradation analyses on sample S-8 fromg8@&B-97 and on
Sample S-3 from Boring SB-98. The gradation analyses indicateSample S-8 consists of
brown sandy lean clay with gravel (e.g. not varved clay) and sa®4d consists of brown
poorly graded sand.

Gradation analyses were also performed on samples obtained frorbonegs. Gradation
analyses were performed on Samples S-1 and S-2 from Bor@831Band on samples S-2 and
S-5 from Boring B-03-3. The gradation analyses indicate the sartgdted ranged from poorly
graded gravel with sand to poorly graded sand with silt.

5.4 pH, Sulfides Tests, and Resistivity

Four pH tests, four sulfide tests, and one resistivity test pemfermed on samples of the Fill
from the new borings. The pH and sulfide tests were performedmpl&s S-1 and S-2 taken
from Boring B-03-1 and Samples S-2 and S-5 taken from Boring B-O3+ resistivity test
was performed on Sample S-5 taken from Boring B-03-3.

5.5 Unconfined Rock Compression Tests

In 2003, Baker performed one unconfined compression test on a bedrgole saken from

Boring SB-98. Unconfined Compression Tests (ASTM D 2938) provide aratraticof intact

rock core strength. The unconfined compression test result indicates theaatiack has a unit
weight of approximately 161 pounds per cubic foot (pcf) and an unconfioegbressive

strength of approximately 6,230 psi. Another unconfined compressiompddstmed on a
bedrock sample retrieved in Boring B-03-1 indicates the intactobkdnas an unconfined
compressive strength of approximately 5,950 psi.

6.0 SUBSURFACE CONDITIONS
6.1 Subsurface Profile

A subsurface profile is included as Figure 3 (Appendix 1). The lpkzation of this profile is

depicted on Figure 2. The profile depicts the generalized subsurfadédi@mes based on the
existing and recent subsurface exploration data along the length of the briddegértefor the

subsurface profile is included as Figure 4. Because the propodgd Iwirelatively narrow, we
did not prepare transverse profiles at the abutments.

The soil and rock profile can be summarized as follows:

* Crushed Stone - 0 to 3 feet thick;
* Fill - 8 to 20 feet thick;

* Glacial Till- 8 to 14 feet thick;

* Bedrock (Siltstone/Shale).



Fill was encountered in all the borings. The thickness of thedfidd from approximately 8 to
20 feet. The Fill generally consists of loose to dense, fineotwse sand with varying
proportions of silt, and (where present) fine to coarse gravelameate (existing footing). Ash
and/or cinders were not identified in the Fill in any of the borings.

Glacial Till was encountered in all of the borings. The thickness of thaablEll varied from
approximately 8 to 14 feet. The Glacial Till generally cdssid either fine to coarse sand and
gravel or clayey silt. SPT “N” values indicate the densitythis layer ranges from medium
dense to very dense.

Bedrock was encounteredetween approximately Elev. 15 to 30 with the bedrock generally a
approximately Elev. 30. Rock cores were taken in all of thengeri Rock Quality Designation
(RQD) values ranged between 7 and 88 percent indicating verytpogood quality that
generally improves with depth.

6.2 Geotechnical Design Parameters

Engineering design parameters of the subsurface soils weed ba the boring data and/or on
the laboratory test results. Total unit weights and interr@idn angles for the Fill and Glacial
Till were estimated to be 125 pcf and 32 degrees, and 135 pcf and 34 degrees, respectively.

6.3 Groundwater

During drilling, groundwater observations were made in the borings undeonléions stated
on the logs. The observations indicate groundwater is betweeoxapately Elev. 37.4 and
Elev. 43.7 (between approximately 6 and 13 feet below the existing grofadey in the areas
behind the abutments. Groundwater conditions will vary depending on fasiols as
temperature, season, precipitation, construction activity and other oosditvhich may be
different from those at the time of these readings.

70 GEOTECHNICAL ISSUESAND EVALUATION
7.1 Bridge Loads and Dimensions
Loads for the proposed structure were not available at the timerdport was prepared.
However, based on the bridge dimensions and the design vehicular 1¢ddieg) presented in
the Structure Type Study Report by Baker, we anticipateldaes to be less than 100 kips and
dead loads less than 500 kips. The same report recommends that the ploplgede
supported on integral abutments located behind the existing masonry abutments.

7.2 Foundation Type Selection

The primary issue that affects the bridge foundation selectioningmizing impacts to the
existing railroad bridge and/or disruption to railroad service. &afuation of the subsurface



conditions and our analyses considering the anticipated bridge loadindjraensions indicate
that the proposed abutments can be supported on integral abutments agdlisctiee Structure
Type Study Report prepared by Baker. We therefore recommendbdfatabutments be
supported on pile supported integral abutments. This was discussed witieL.ado concurred
with our recommendation.

Each of the integral abutments will consist of a reinforced ctegite cap, an abutment stem,
and a deck segment poured integrally with a single row of apprtelyrfaur piles (e.g. one pile
at each beam). The bottom of pile caps is anticipated to be apptely Elev. 41.8 and Elev.
44.7 for Abutment 1 and Abutment 2, respectively.

Piles should be driven vertical and parallel to the abutment faceremded with the weak axis
perpendicular to length of the bridge. The piles should be designeddabearing piles driven
to bedrock.

7.3 Pile Lengths

Based on the borings, top of rock at Abutment 1 is at approximete ). Based on a bottom
of pile cap Elev. of 41.8 and assuming two feet of pile embedment,tineatspile lengths at
Abutment one of about 14 feet.

Based on the borings, the top of rock at Abutment 2 varies from Elev. 15 to 30 with about 25 fee
between these observations. Based on a bottom of pile cap Efel.7adnd assuming two feet

of pile embedment, we estimate pile lengths to range from 132téeet. Since rock was
observed at Elev. 30, closest to Abutment 2, we expect most plesaoout 17 feet; however,

we recommend the contractor use data gained during installatiost @iles and/or is prepared

to splice up to 15 feet to the piles on the southeast side of Abutment 2.

7.4 Corrosion Protection of Steel Piles

As noted in Section 5.4, pH, sulfide, and resistivity testing on saropliested from the borings
were performed. The test results indicate a low potential doosion based on pH levels
ranging from 5.95 to 7.15; undetected sulfides, and a resistivity of 2,206c@hntUnder these
conditions, an allowance for corrosion of 1/16 inch is recommended.

7.5 Pile Type Selection

According to 2007 AASHTO LRFD codes with 2008 interims, Article 10.7.3.2l& ffominal
resistance of piles driven to point bearing on hard rock where piletrpgon into the rock
formation is minimal is controlled by the structural limiatst” Although bedrock at proposed
site can be categorized as “hard rock”, due to the use of higle gtadl, we recommend a
maximum tip stress of 24 ksi to account for potential geotechnical capadity loétirock.



Based on the anticipated loads, we recommend vertical, end-be@radg 50 steel, piles to
support the proposed integral abutments. The following table summatiee nominal
compressive tip resistances for the recommended pile sizes.

. Nominal Compressive Tip Resistar|ce
Pile . :
(kips/pile)
HP 10x57 403
HP 12x74 523
HP 12x84 590
HP 14x73 513

We recommend pile tip reinforcement with integrally cast cutting teethnidag be used.
7.6 Pile Load Testing

Refer to Section 7.3 for anticipated pile lengths. For thepitstiengths, we recommend an
additional 20-feet be added to these anticipated pile lengths. Wesstiygiethe contractor use
information from the test piles to determine production pile order lengths.

Pile driving criteria can either be based on Wave Equation Asaly¢EAP) or PDA testing.
The WEAP analysis should model the characteristics of theéypie subsurface conditions, and
the proposed pile driving hammer. It can be performed byD&egn or by the Contractor's
engineer and submitted for review during construction. Dynamad lesting should be
performed by the Contractor’s engineer during construction and the result$tedidarireview.

Since the number of piles and their lengths are limited, and optgne capacity with static
load tests is not economically necessary, PDA testing ieftre recommended. Pile load
testing resistance factor should be 0.65 for PDA testing and 0.4 fé&«PWdaly. WEAP and
PDA may both be used and correlated while using a resistance factor of 0.65.

7.7 Settlement Analyses

Since the new abutments will be supported by relatively shod folended on bedrock, we
anticipate that total and differential settlements will be negéglelss than about 1/8 inch) under
the anticipated loading.

7.8 Liquefaction Potential

Soils within and below the bearing zones of the substructures (aeiaGTill and Bedrock)
were analyzed with regard to their potential to liquefy duringhNR8HTO design seismic event
for this locale. Based on their relative density and theesficontent, the saturated soils are not
considered susceptible to liquefaction in the event of a design earthquake.



7.9 Stability of Embankment Fills

Embankment fills are proposed as part of the construction of the mége brAnticipated fills
have been evaluated for their potential impact to the existing Cohri®idge No. 3305 and the
existing 1-84 Eastbound Off-Ramp.

Limited filling is anticipated at the northwest wing walltbe proposed bridge; however, due to
the relatively incompressible soils at this crossing, impexcthe existing railroad bridge and
highway off-ramp are anticipated to be negligible. We also damitipate that placement of
fill for the construction of Abutment 2 will have adverse impactshenexisting railroad bridge
or other nearby existing utilities and/or structures. By inggecembankment fills constructed
at 2H:1V (horizontal to vertical) are anticipated to be stable.

80 GEOTECHNICAL DESIGN AND CONSTRUCTION RECOMMENDATIONS
8.1 Static Design Parameters
We recommend the following static design parameters:

* Unit weight of compacted backfill above the water table of 125 pcf

» Unit weight of compacted backfill below the water table of 62.6 pcf

» Backfill angle of internal frictionp = 32

* Load Factors should be selected from AASHTO LRFD Table 3.4.1-2

» Coefficient of Friction for Soil against concrete wall (8= 0.40

» Coefficient of Passive Earth Pressure 3.5

» Coefficient of Active Earth Pressure, £0.28

» Calculations should assume a surcharge of 24 inches soil depth or 250 psf

» Load Factors for soil loads should be selected based on Table 3.2.1-2 (AASHTQ LRFD)

* Refer to AASHTO LRFD Table C3.11.1-1 for Dense Sand for guidanc&batment
Backwall Design

AASHTO LRFD Section 4.7.4.1 states that the bridges located sm&eiZone 1 need not be
analyzed for seismic loads, regardless of their importancegemmetry; accordingly,
recommendations for dynamic lateral earth pressures are not provided.

8.2 Geotechnical Construction Recommendations
8.2.1 Site Access Limitations

There is sufficient staging area in the vicinity of the proddsgdge for construction activities.
However, it should be noted that there is limited vertical chesrao work with under the

existing -84 Eastbound Off-Ramp bridge especially during thetwarti®n of temporary lateral

support systems required for protection of the existing railrogmaekment and erection of the
bridge superstructure.



8.2.2 Demolition of Existing Railroad Bridge

Demolition of the existing railroad bridge superstructure will be requo@llow construction of

the proposed bridge; the existing railroad bridge abutments willinenfgproximately 48 feet

of the southwest wing wall and 11 feet of the northwest wing willheed to be demolished as
part of the construction of the South Bound Busway bridge and will ruadirthe design and
construction of the North Bound Bridge.

8.2.3 Protection of Existing Active Railroad

In the event during construction the nearest railroad track isdkegvations to construct pile
caps for the integral abutments may entail cuts that will ealeroa the protected zone adjacent
to live railroad tracks. Specifically, temporary sheeting Wélrequired if excavations extend
into “Zone 2” below the boundary defined as a 1V:1.5H downward slope beginnifeptlO
outside the centerline of the nearest railroad tracks. Tempshasting to be left-in-place is
required if excavations extend into “Zone 3” below the boundary defined1V:1H downward
slope beginning at the closest end of the railroad tie. We p@atcithat excavations for
Abutment 1 will require temporary lateral support as discussed ab@vdp not anticipate the
need for temporary lateral support at Abutment 2.

Based on soil and groundwater conditions, and depth to bedrock, we recothatenternally
braced continuous steel sheet piling be used to provide the suppoxcadagon (SOE)
protection at Abutment 1. We recommend the following soil parameters for S@a:desi

Existing Fill/Silty Sand
Total Unit Weight = 125 pounds per cubic foot (pcf)
Submerged Unit Weight = 63 pcf
Phi = 32 degrees

Ka =0.31
Kp=3.25
Varved Clay

Total Unit Weight = 115 pcf
Submerged Unit Weight = 53 pcf
Su (Undrained Shear Strength) = 1500 psf

Glacial Till
Total Unit Weight = 135 pcf
Submerged Unit Weight = 73 pcf
Phi = 34 degrees
Ka=0.28
Kp =3.54

10



Appropriate contractor coordination with Amtrak will also need to be specified totiteact
documents.

8.2.4 Abutment and Wingwall Backfill and Drainage Requirements
Drainage and Backfill requirements for abutments and wingwiadlald be based on ConnDOT
Manual Standard, Plate Number 3.5.2 — U-Type wing wall or wall dyairend backfill
requirements.

8.2.5 Vibrations and Construction-Induced Settlements
The subsurface conditions encountered do not indicate the presende tiagcare particularly
susceptible to settlement-induced by vibrations from constructiovitesi In addition, we are
not aware of existing structures that would be sensitive to \obsatirom anticipated
construction activities. Nonetheless, the existing railroad trastkeuld be monitored in
accordance with Amtrak requirements.

8.2.6 Special Provisions

Special provisions will be required to address vibration monitoring dusimget piling
installation and track settlement monitoring.

90 LIMITATIONS

This report is subject to the limitations attached in Appendix 7.
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Appendix 1
Figures
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SMC 2110 SILAS DEANE HIGHWAY GEOPESII G N 1" = 40' 1-08-09
ROCKY HILL, CT. 06067 I N € © R P O R A T E D
WK Tei: (mo) 513-4003 ~ ] ) B PROJECT FIGURE NO.
APPROVET BT  [DATE T [ Epe hER Fox: (860) 513-4006 SETESTMTASR AT NN | NEW BRITAIN. — HARTFORD BUSWAY 2
REVISIONS TELEPHONE: (203)758-8836 FACSBMILE: (203)758-8842 STATE PROJECT NO 63-H137

M:\CL\ 331\ 14\\CADD\SHEETS - HTFD BUSWAY SOUTH - PROP. BORING LOC PLAN
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Geotechnical and Environmental Engineering Consultants
984 Southford Road
Middlebury, Connecticut 06762
Telephone: 203-758-8836 Fax: 203-758-8842

0 20

—

Scale (feet)

1. Data concerning the various strata have been interpreted at boring locations only. The stratigraphy between
borings may vary from that shown.

80 —
: : PROPOSED ABUTMENT 2
- PROPOSED ABUTMENT 1 FROPOSED GRADE : -
; NORTHBOUND BUSWAY
60— vreeenenn e, T TR PP PSP PSPPSR PP\ T TR o e, o 60
| B-03-1 PORTION OF B-03-2 |
4 ABUTMENTS OF EXISTING = 15
R AMTRAK BRIDGE TO REMAIN RS 1
1 . - — — R 4
: & ] 7 : :
oo
40 — oo S A S 07777 T [ L R 33 |+ B 8o S 40
: 2 STEEL T APPROXIMATE LIMITS KR % — STEEL H-PILE :
: / 7 H-PILE | | : OF I-84 WB ON-RAMP ;::::: . :
L £ [ § EXISTING GRADE AT I::::: 2
: 7 7 I APPROXIMATELY EL. 27 FT. e
— 100/ 2" | | :0:0:4 100/ 2" I
[REC= 98%; [REC= 100%; 1 | X2 :
RQ:D: 63%)] RQD= 33%] [ r‘,-"o,".' [RECf 1000%;5
: [ReC= 100% N rec= 100% I A ] Rep=ee :
20— S RER e RQD= 430 R RQD=253 RN % L RECS 1000 -+ 2o o ettt Froe 20
= : : “, RQD= 83%] - :
) : X .
R} BOTTOM OF FOOTING AT 77
= APPROXIMATELY EL. 23 FT. M S
b : S
o - BOTTOM OF FOOTING AT % [REC= 68%; —
£ APPROXIMATELY EL. 24 FT. §¢ RQD= 7%
> B
w
-
w 0 b 0
20— e, TR PPN e, TR PPN e, o 20
CAD b e -40
LBO b e e -60
482+50 483+00 483+50 484+00 484+50 485+00
STATION
Notes:

SUBSURFACE PROFILE A-A

2. Refer to plan view for subsurface profile location. For strata details and symbol legend see Figure 4,
Subsurface Profile Legend, and boring logs appended to this report.

3. Numbers displayed beside boring(s) represent SPT "N" values corresponding to their respective sampling
interval. Where coring was performed, numbers represent Recovery and RQD values.

4. Structure locations and ground surface profile approximate.

NB Busway over 1-84 WB On-Ramp
New Britain - Hartford Busway
State Project No. 63-H137

Date: 2/5/2009

Drawn By: MJV/DSF

Reviewed By: JWK

FileNo.: 0331-014.0

FigureNo.. 3




M:\CL\331\14CADD\331-14 SUBSURFACE PROFILE LEGEND.dwg

STRATIGRAPHY SYMBOLS

EXPLANATION OF BORING

TYPICAL DESCRIPTIONS

B—1 ~=——Borshole Numbar

SYMBOLS | " oF pREDOMINENT Borehols
MATERIAL TYPE Sfraﬂgraphy‘—. Well Construction
. ASPHALT T
— r WELL SYMBOLS
i CONCRETE
TYPICAL
RE SYMBOLS DESCRIPTIONS
FILL ) g
A 57 N K CEMENT SEAL: 1 PIPE
o TOPSOIL I///// —
) I %
| E 2 BENTONITE SEAL: 1 PIPE
I % SUBSOIL
% ORGANIC SILT OR CLAY L, SLOUGH BACKFILL: 1 PIPE
WITH SHELLS Lo
B 7
w PEAT // []] FILTER PACK: 1 PIPE
- ‘ - |
H ED PIPE WITH FILTER PACK:
7 GLAY 5 [E:I 1S LEEED "
A O
SILT 2 H D FILTER PACK AT BOTTOM OF HOLE
B 9 .
fiiidh S SILT MR ALl B SLOUGH AT BOTTOM OF HOLE
- 0
CLAY/SILT/SAND MIXTURE u
'// il B BENTONITE AT BOTTOM OF HOLE
SILT/SAND MIXTURE 5
::::: Notes:
SAND/SILT MIXTURE “"\. 1. Data concerning the various strata have been
0 interpreted at boring locations enly. The sirafigraphy
POORLY-GRADED SAND between borings may vary from that shown, and
may {ransition more graduclly within borings.
Faislsl WELL-GRADED SAND 2. For strata details, sea Report and boring
1 logs oppended to this report.
o SAND/GRAVEL MIXTURE 3. Numbers displayed beslde boring(s) represent SPT
o NN “N” valuss corresponding to their respective sampling
y Intsrval
Y -
°° i SAND,/GRAVEL/SILT MIXTURE V}, 4. Where coring was performed, numbers displayed beslde
_;.—_—{ boring(s) represent Recovery and RQD values corresponding
ﬁ BOULDERS AND/OR COBBLES A to :halr respectlive sampling Inlerval,
5. “R” corrasponds fo refusal of sumpler, casing and/or
/’;{?ft GLACIAL TILL roller bii al bottom of boring.
o Ay Al
R
‘\f\ - Il
A DECOMPOSED BEDROCK Groundwater Observations (where applicable
> Water Level Reading
i = at time of drilling.
B SANDSTONE
B 'y Water Level Reading
= after completing drliling.
BEDROCK
= NEW BRITAIN — HARTFORD BUSWAY
- . STATE PROJECT NO. 63-H137
B E S 1 & B
I N ©T © R P ORATE D FILE NO‘ 331—14.

GEQTECHNICAL ENGINEERS » ENVIRONMENTAL CONSLLTANTS

SUBSURFACE PROFILE LEGEND

984 SOLTRFORD ROAD » MIDDLEBURY CONNECTICUT 06762 HRAWN BY: CHECKED BY: DATE: FIGURE NOQ.

TELEPHONE  (203)758-8836

FACSIMILE: (203)758—8842 SMC JWK 12—16—08 4




Appendix 2
2008 Boring Logs

(B-Series)



Connecticut DOT Boring Report

Inspector: Ray Underwood Town: Hartford

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 839913.4
Start Date:  10-15-08 Route No.: 1018039.2
Finish Date:  10-15-08 Bridge No.: Surface Elevation: 50.1

Project Description: New Britain / Hartford Busway - Busway NB Over -84 WB On Ram

Casing Size/Type: 3"/NW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 lbs. Fall: 24"

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @7.5' after 10 hrs.

SAMPLES —
B c E
= —~ | ~ N ._g . . c
S o2 Blows on | £ T o Material Description S
c o< < = E = "('“‘
S| ER| oamnes | 5| 8|9| 228 :
o | & P Q||| O0®ho m
0 Crushed —50
I 2 92 2 3 24 5 Stone Loose, blue gray GRAVEL, some brown fine to |
Eill medium Sand, trace Silt, (moist)
5 —45
4 s2 2 5 6 7 24 | 12 Medium dense, tan fine to medium SAND, trace |
Silt, (moist)
i Glacial Til -
10 —40
| . Medium dense, red brown Clayey SILT, little fine
S-3 -
6 12 14 18 24 M Sand, little Gravel, (moist)
15 —35
- S4 28 37 46 61 24 0 No recovery ~
20——s5 100/ 2" 2 |1 Bedrock Very dense, red brown, weathered SLTSTONE 30
| Fair quality, moderately hard, slightly weathered,
C-1 60 | 59 | 63 red brown, fine grained, SILTSTONE, very close to |~
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%
Total Penetration in NOTES: Sheet
1 of 2
Earth: 22ft Rock: 10ft
No. of No. of

Soil Samples: 5

Core Runs: 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-1
Inspector: Ray Underwood Town: Hartford Stat./Offset:
Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839913.4
Start Date:  10-15-08 Route No.: Easting: 1018039.2
Finish Date:  10-15-08 Bridge No.: Surface Elevation: 50.1

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 3"/NW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 lbs. Fall: 24"

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @7.5' after 10 hrs.

SAMPLES —
3 s =
S o2 Blows on €| €| T B Material E’)\lescnpnon S
£ | 2% == 585 nd Not IS
S | E&| obmces |5 8/8| 523 e otes 5
o | & P Ll || Oho m
25 Bedrock moderate joinfing, few high o moderate angles. —25
_ (con't) Coring time (min./ft.): 3, 3, 2.5, 5, 3.5 |
| Poor quality, moderately hard, slightly weathered,
c2 60 | 60 | 43 red brown, fine grained, SILTSTONE, very closeto [~
30— close jointing, few high to moderate angles. Coring 20
time (min./ft.): 3,4.5,4,4,3
END OF BORING 32ft B
35— —15
40— —10
45— —5
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 NOTES:
Earth: 22ft Rock: 10ft
No. of No. of

Soil Samples: 5 Core Runs: 2

Sheet
2 of 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report HoleNo.:  B-03-2
Inspector: Dan Farstad Town: Hartford Stat./Offset:
Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839991.5
Start Date:  10-16-08 Route No.: Easting: 1018145.7
Finish Date: 10-16-08 Bridge No.: Surface Elevation: 49.7

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 3"/NW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: Fall:

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @6' after O hrs.

SAMPLES —
3 s €
£ © § Blows on c | €| w T B Material Description S
£ | 25 = | =2 385 nd Notes ®
PSR T |5 8(8) 8E :
o | o P Ll || Oho m
0 il
1 g1 2 7 8 9 24 6 Medium dense, brown fine SAND, little Gravel, ~
trace Silt |
-4 S2 9 10 9 8 24 | 14 Medium dense, brown fine SAND, trace Silt B
. —45
5— S3 2 2 2 2 24 | 12 Loose, brown fine SAND, trace Silt
- S4 3 3 4 10 24 | 18 Loose, brown fine SAND, trace Silt B
-1 S5 7 6 7 9 24 | 18 Medium dense, brown fine SAND, little Silt, (wet) |
—40
10 Glacial Till Medium dense, red/brown,
_ y Top 3"; Clayey SILT, little fine Sand, trace Gravel [~
S-6
2 6 1 16 24| 14 Bottom 11" fine to medium SAND, some Clayey |
Silt, little Gravel
15 —35
4 a7 10 11 18 23 24 | 24 Medium dense, red brown fine to medium SAND, [~
some Silt, trace Gravel |
20——<=—1100/ 2" 2 2 Bedrock Very dense, red brown fine to medium SAND, little —30
= Gravel, little Silt, (weathered Siltstone fragments) L
25 28
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: 24ft Rock: 10ft
No. of No. of

Soil Samples: 8

Core Runs: 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-2

Inspector: Dan Farstad Town: Hartford Stat./Offset:

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839991.5
Start Date:  10-16-08 Route No.: Easting: 1018145.7
Finish Date: 10-16-08 Bridge No.: Surface Elevation: 49.7

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 3"/NW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: Fall:

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @6' after O hrs.

SAMPLES =
° =
o} = =
= —~ | ~ N ._g . . c
S o § Blows on ERRERES s B8 Material Description S
-..g_ g—g Sampler : : a o ..g g and Notes Y
i (e] 05 o
2 8> per 6 inches S &1 S&E8 m
25 Bedrock |
i (con't) Good quality, moderately hard, slightly weathered,
c-1 60 | 60 | 88 red brown, SILTSTONE —
- Coring time (min./ft.): 3, 4, 4, 3, 4
30 —20
= Good quality, moderately hard, slightly weathered, B
c-2 60 | 60 | 83 red brown, SILTSTONE —
- Coring time (min./ft.): 3, 4,4, 4, 4
END OF BORING 34t
—15
35—
40— 10
45— —5
50 0

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: 24ft Rock: 10ft

No. of No. of
Soil Samples: 8 Core Runs: 2

NOTES:

Sheet
2 of 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-3

Inspector: Garry Jacobsen Town: Hartford Stat./Offset:

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839910.5
Start Date:  9-23-08 Route No.: Easting: 1018054.6
Finish Date: 9-23-08 Bridge No.: Surface Elevation: 49.9

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 4"/HW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.:

Fall:

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @9.5' during drilling

SAMPLES =
3 c =
S o2 Blows on €| €| T o Matena(lzl E’)\lestcnpnon S
£ | 2% vl e =5 n IS
5 | EQ| peomenes | 5| 8|8 558 e s
o | o P Ll || Oho m
0 gtFUShed Medium dense, B
7 os1 \=tone Top 4": gray fine to coarse GRAVEL
— 7 8 8 14 24 12 Fill Bottom 8": dark gray to brown fine SAND, trace ~
_ Silt L
| s2 13 14 15 24 24 | 14 Medium dense, brown fine SAND, trace Silt |
5 —45
- S3 8 7 8 11 24 | 17 Medium dense, brown fine SAND, trace Silt ~
4 s4 9 9 10 13 24 | 14 Medium dense, brown fine SAND, trace Silt, -
(moist) |
10 —40
Medium dense, brown to black fine SAND, little L
-1 S5 8 8 13 15 24 | 14 , )
Silt, (slight petroleum odor), (wet) |
1 ss6 19 26 27 31 24 4 Glacial Till Very dense, brown fine to medium SAND, little Silt, |-
(wet) L
15 —35
4 s7 18 24 36 41 24 | 12 Very dense, red brown Clayey SILT, some fineto |-
coarse Sand, little fine Gravel |
20——5g 1 100/2" 2 |1 Bedrock Very dense, SILTSTONE fragments —30
_ Poor quality, moderately hard, slightly weathered, |-
red brown, SILTSTONE, very thin low bedding, |
T ¢ 60 | 60 | 33 primary joints (bedding plane) are low angle, 2-12"
25— spacing; several high angle to vertical joints curved [—25
_ and irregular L
Coring time (min./ft.): 6,6,6,7,7 |
_ Poor quality, moderately hard, slightly weathered, |-
red brown, SILTSTONE, very thin low bedding, |
1 co2 60 | 60 | 25 primary joints are low angle, 2" to 6" spacing;
30— several high angle to vertical joints curved and —20
_ irregular L
Coring time (min./ft.): 7,7,7,7,7 |
_ END OF BORING 32ft -

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: 22ft

Rock: 10ft

No. of

Soil Samples: 8

No. of

Core Runs: 2

NOTES: Used SSA open hole to 10'; drove 4" casing to 15' and continued to 15', open
hole 15 to 20'; cored, then drove SS with hydraulic winch and safety hammer. 1" from C-1
recovered in C-2 recovery.

Sheet
1 of 1

SM-001-M REV. 1/02




Connecticut DOT Boring Report HoleNo.:  B-03-4
Inspector: Garry Jacobson Town: Hartford Stat./Offset:
Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839965.1
Start Date:  9-22-08 Route No.: Easting: 1018142.6
Finish Date: 9-23-08 Bridge No.: Surface Elevation: 50.4

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 4"/HW, 3"/NW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 lbs. Fall: 24"

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @13' during drilling
SAMPLES —
? < E
S o2 Blows on < c | o T B Materla(I:I E’)\lescnpnon ks
£ o) | = c85G and Notes ©
5 | E& | eomnes |5 8|8| 5E3 :
o | & P Q||| O0®ho m
0 Crushed L 50
Stone
R 9 11 12 15 24 | 12 Medium dense, fine to coarse GRAVEL, some fine i
to coarse Sand, trace Silt —
Fill L
5 —45
1 s2 Medium dense, brown fine to coarse SAND and
8 12 10 1 24| 12 GRAVEL, trace Silt —
10 40
_| S-3 13 15 18 22 24 13 Dense, brown fine to coarse SAND and GRAVEL,
trace Silt, (moist) —
15 35
1 sa Medium dense, brown fine to coarse SAND and
13 149 10 24 13 GRAVEL, trace Silt, (wet) —
20 30
1 ss5 Medium dense, brown fine to coarse SAND and
7 6 5 6 24 14 GRAVEL, trace Silt, (wet) —
_ Concrete B
Footing L
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%
Total Penetration in NOTES: Drove 4" casing from 5 to 23.5 ft.; 3" rollerbit through footing 23.5 to 26 ft., then Sheet
4" rollerbit through footing; continued to 30 ft. open hole; 3" casing spun to 30 ft. Rollerbit 1 of 2
Earth: 35ft Rock: 10ft ahead of casing to 35 ft., then cored. Split spoon driven with hydraulic safety hammer.
. . Borehole backfilled upon completion.
No. of No. of
Soil Samples: 7 Core Runs: 2 SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-4
Inspector: Garry Jacobson Town: Hartford Stat./Offset:
Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839965.1
Start Date:  9-22-08 Route No.: Easting: 1018142.6
Finish Date:  9-23-08 Bridge No.: Surface Elevation: 50.4
Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp
Casing Size/Type: 4"/HW, 3"/NW | Sampler Type/Size: SS/ 1 3/8" Core Barrel Type: NQ
Hammer Wt.: 300 Ibs. Fall: 24" Hammer Wt.: 140 Ibs. Fall: 30"
Groundwater Observations: @13' during drilling
SAMPLES —
? < E
£ © § Blows on c | €| w T B Material Description S
| 58| poromones | 5|89 | 558 e Notes
o | & P Ll || Oho m
25
—25
s6 1100/5" 5 4 Glacial Til Very dense, red-brown fine to coarse SAND and
— SILT B
30 " Very dense, red-brown SILT and fine to coarse
S7 8072 2 2 SAND, some weathered Siltstone —20
35 Bedrock B
—15
| Poor quality, moderately hard, slightly weathered,
C-1 60 | 54 | 27 red brown, SILTSTONE, very thin bedding, some |-
_ distorted layers
Coring time (min./ft.): 6,6,6,6,6 —
40
—10
n Top 18": Poor quality, moderately hard, slightly
| weathered, red brown, SILTSTONE, very thin
C-2 60 | 41 7 bedding _ . -
_ Bottom 23": Very poor quality, soft, highly
weathered, gray, aphanitic SILTSTONE -
= Coring time (min./ft.): 6,6,6,6,6 B
45
END OF BORING 45ft —5
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 NOTES: Drove 4" casing from 5 to 23.5 ft.; 3" rollerbit through footing 23.5 to 26 ft., then Sheet
4" rollerbit through footing; continued to 30 ft. open hole; 3" casing spun to 30 ft. Rollerbit 2 of 2
Earth: 35ft Rock: 10ft ahead of casing to 35 ft., then cored. Split spoon driven with hydraulic safety hammer.
. . Borehole backfilled upon completion.
No. of No. of
Soil Samples: 7 Core Runs: 2 SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-5

Inspector: Garry Jacobson Town: Hartford Stat./Offset:

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839949.9
Start Date:  9-30-08 Route No.: Easting: 1018176.3
Finish Date:  9-30-08 Bridge No.: Surface Elevation: 51.7

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 4"/HW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 lbs. Fall: 24"

Hammer Wt.: 140 Ibs. Fall: 30"

Groundwater Observations: @10' after O hrs.

SAMPLES —
? < £
S o2 Blows on €| €| T B Material E’)\lescnpnon S
c o= ~ ~ — o= -
% | ES| peromones | 5| 8|9 | 558 e etes
o | & P Q||| O0®ho m
0 Crushed )
_ Stone Top 3": Medium dense, gray fine to coarse —
S-1 Fil GRAVEL.
— 109 10 12 24112 ! Bottom 9": Medium dense, gray to brown fine to —50
coarse SAND, little Silt |
1 s2 13 11 16 15 24 | 14 Medium dense, brown fine to coarse SAND, little
5 Silt, little Gravel B
4 s3 16 16 14 12 24 | 12 Dense, brown fine to coarse SAND and GRAVEL, [~
little Silt, (moist)
—45
10 B
4 sS4 5 9 8 10 24 | 15 Medium dense, gray fine to coarse SAND, some [~
Gravel, trace Silt, (wet)
—40
i Glacial Til
15 B
4 s5 10 14 15 20 24 | 20 Medium dense, red brown Clayey SILT, some fine [~
to coarse Sand, little Gravel |35
20 . -
S-6 15 100 12 | 10 Very dense, red brown Clayey SILT, some fine to
coarse Sand, little Gravel B
h —30
Bedrock
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%
Total Penetration in NOTES: Inferred bedrock at approximately 22 feet below grade based on drilling effort. Sheet
1 of 2
Earth: 25ft Rock: 10ft
No. of No. of

Soil Samples: 6

Core Runs: 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-5

Inspector: Garry Jacobson Town: Hartford Stat./Offset:

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839949.9
Start Date:  9-30-08 Route No.: Easting: 1018176.3
Finish Date:  9-30-08 Bridge No.: Surface Elevation: 51.7

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 4"/HW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 Ibs. Fall: 24" Hammer Wt.: 140 Ibs. Fall: 30"
Groundwater Observations: @10' after O hrs.
SAMPLES —
? < E
= —~ | ~ N ._g . . c
= o) § Blows on S| £ T o Materla(I:j E,)\lestcnptlon S
% | ES| peromones | 5| 8|9 | 558 T g
o | & P Q||| O0®ho m
25 Bedrock
_ (con't) B
. . —25
- Poor quality, moderately hard, slightly weathered,
C-1 60 | 59 | 43 red brown, aphanitic SILTSTONE. Primary »
n bedding plane joints are low angle 2-12" spacing.
30 B
. . . —20
= Fair quality, moderately hard, slightly weathered,
C-2 60 | 60 | 66 red brown, aphanitic SILTSTONE. Primary »
n bedding plane joints are low angle 2-12" spacing.
35 B
END OF BORING 35ft |
| —15
40— B
| —10
45— B
h —5
50 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: 25ft Rock: 10ft

No. of No. of
Soil Samples: 6 Core Runs: 2

NOTES: Inferred bedrock at approximately 22 feet below grade based on drilling effort. Sheet

2 of 2

SM-001-M REV. 1/02




Connecticut DOT Boring Report Hole No.: B-03-6

Inspector: Garry Jacobson Town: Hartford Stat./Offset:

Engineer: GeoDesign, Inc. Project No.: 63-H137/0331-014.0 Northing: 839864.7
Start Date:  9-24-08 Route No.: Easting: 1018040.2
Finish Date:  9-24-08 Bridge No.: Surface Elevation: 50.2

Project Description: New Britain / Hartford Busway - Busway NB Over |-84 WB On Ramp

Casing Size/Type: 4"/HW

Sampler Type/Size: SS /1 3/8"

Core Barrel Type: NQ

Hammer Wt.: 300 Ibs. Fall: 24" Hammer Wt.: Fall:
Groundwater Observations: @10 during drilling
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0 Crushed —50
- \Stone /' Medium dense, gray L
S-1 6 11 16 12 | 24 | 12 Fill Top 3" fine to coarse GRAVEL
7 Bottom 9": fine to coarse SAND, some Silt —
1 s2 16 11 10 25 24 | 14 Medium dense, brown fine to coarse SAND, little [~
_ Silt, little Gravel |
5 —45
4 s3 10 10 13 14 24 | 15 Medium dense, brown fine to coarse SAND, little
Silt, little Gravel B
41 sa4 15 18 17 20 24 | 12 Dense, brown fine to coarse SAND, little Gravel,
trace Silt, (moist) B
10 Glacial Till —40
4 ss5 12 15 21 35 24 | 15 Dense, red brown Clayey SILT, some fine to
coarse Sand, little Gravel, (wet) B
15 —35
_ y Very dense, red brown Clayey SILT, some fine to
S-6
1728 37 40 24113 coarse SAND, little Gravel, (wet) B
_ . Very dense, red brown Clayey SILT, some fine to
S-7
1633 51 %6 24118 coarse SAND, little Gravel, (wet) B
| Bedrock =
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%
Total Penetration in NOTES: Sheet
1 of 2
Earth: 25ft Rock: 10ft
No. of No. of

Soil Samples: 7

Core Runs: 2
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25 Bedrock —25
_ (con't) |
| Good quality, moderately hard, slighty weathered,
C-1 60 | 60 | 87 red brown, aphanitic SILTSTONE, primary joints ~
_ low angle to horizontal 4-16" spacing. |
Coring time (min./ft.): 8,8,9,9,9
30 —20
| Poor quality, hard, slighty weathered, red brown,
c2 60 | 48 | 40 aphanitic SILTSTONE, primary joints low angle, ~
_ 2-8" spacing. |
Coring time (min./ft.): 8,8,9,9,9
35 —15
END OF BORING 35ft
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Appendix 7
Limitations



GEOTECHNICAL LIMITATIONS

Explorations

I

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

The generalized soil and bedrock profile described in the text is intended to convey trends in
subsurface conditions. The boundaries between strata are approximate and idealized and
have been developed by interpretations of widely spaced explorations and samples; actual
soil and bedrock transitions are probably more erratic. For specific information, refer to the
boring logs.

The geologic and geomorphologic settings at this site are complex and the uncertain historic
site usage has resulted in the varied distribution and stress history of compressible soils
across the site. Limited spacing of borings and lab testing can at best, only allow for
estimates to be developed for duration and magnitude of consolidation settlements.

Water level readings have been made in the drill holes at times and under conditions stated
on the boring logs. These data have been reviewed and interpretations have been 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 river levels, rainfall, temperature, and other
factors occurring since the time measurements were made.

Review

5.

In the event that any changes in the nature, design or location, of the proposed bridge 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 by GeoDesign, Inc. It is recommended that this firm be provided the opportunity
for a general review of design and specifications in order that earthwork and foundation
recommendations may be properly interpreted and implemented in the design and
specifications.

Use of Report

6.

This report has been prepared for the exclusive use H.W. Lochner, Inc., the Connecticut
Department of Transportation (ConnDOT), and other members of the design team for
specific application to the construction of North Bound Bridge over 1-84 West Bound
Capitol Avenue On-Ramp located in Hartford, Connecticut, in accordance with generally
accepted soil and foundation engineering practices. No other warranty, express or implied,
is made.

This final design soil and foundation engineering report has been prepared for this project
by GeoDesign. This report is for design purposes only and is not sufficient to prepare an
accurate bid. Contractors wishing a copy of the report may secure it with the understanding
that its scope is limited to design considerations only.





