


06 August 2010 
File No. 32669-000 
 
 
Ammann & Whitney Consulting Engineers 
96 Morton Street 
Floor 8 
New York, New York 10014-3326 
 
Attention: Samia Abdou, P.E. 
 
Subject: Revised Final Report 

New Britain - Hartford Busway over Trout Brook 
  State Project No. 171-305 
  Newington to West Hartford, Connecticut 
 
Ladies and Gentlemen: 
 
This revised report presents our foundation design recommendations for the Proposed Bridge over  
Trout Brook, part of the New Britain-Hartford Busway in Newington and West Hartford, Connecticut.  The 
bridge will carry the Busway over Trout Brook adjacent to the existing Amtrak Bridge. This report was 
revised to incorporate comments from the Connecticut Department of Transportation dated 22 January 2010. 
The bridge location is shown on the Project Locus, Figure 1. 
 
Recommendations in this report have been formulated based on our observations of the site, recent subsurface 
explorations, the results of laboratory soil testing, and the design information you provided. Design 
recommendations herein conform to the Connecticut Department of Transportation, Geotechnical  
Engineering Manual, 2005 Edition, Rev. Feb 2009, and AASHTO LRFD Bridge Design Specifications, 2007, 
4th Edition, 2008 Interim Revision. 
  
SUMMARY 
 
Subsurface soils generally consist of fill overlying glaciolacustrine deposits over glacial till and bedrock.  We 
recommend that abutments and wingwalls be supported on steel H-piles driven to end bearing criteria in 
glacial till or on bedrock. 
 
The new structure will consist of a single span with integral abutments supported on steel H-piles. The 
proposed structure will abut the existing structure on the west side; widening the current bridge by about  
16 feet (ft). The brook channel hydraulics will not be impacted and the new integral abutments will not be 
subject to scour. Portions of the new Busway will be carried on part of the existing bridge and the new bridge.  
 
The approach embankments for the south and north abutments will be up to 2 ft higher than the existing 
railroad embankment, in an area underlain by glaciolacustrine deposits.  Lightweight fill, Expanded Shale, 
Clay & Slate (ESCS) (rather than normal-weight embankment fill) will be used to construct the new approach  
embankments to reduce ground settlements to acceptable levels. By using this fill type there will be a reduced 
net stress increase in the foundation soils and a reduced unbalanced load. Global stability is satisfied for the 
pile-supported abutments.  
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PROPOSED CONSTRUCTION 
 
Proposed construction consists of partial removal of existing concrete headwall and wingwall to allow 
construction of a bridge structure with integral concrete abutments over Trout Brook with associated 
wingwalls and retaining walls. The proposed bridge structure and associated wingwalls will be supported on 
pile foundation with pile caps located above the waterline of the brook. The busway will be completely 
supported on the new bridge structure. See drawings in Appendix E for layout. 
 
Retaining wall RW109 terminates at the south end of the south wingwall and Retaining wall RW111 
terminates at the north end of the north wingwall.  
 
The proposed Busway will consist of two (2) 12-ft lanes with two (2) 4-ft shoulders, approximately 35.8 ft 
wide and spanning approximately 85 ft.  
 
Elevations are in feet and refer to National Geodetic Vertical Datum of 1929 (NGVD29).  Coordinates are in 
feet and refer to North American Datum if of 1983 (NAD83). 
 
SITE CONDITIONS 
 
The existing bridge carries two (2) Amtrak Railroad lines and a service road over Trout Brook. The bridge is 
composed of multiple arch segments. From west to east; a cast-in-place concrete arch 17-ft wide, an 11.25-ft 
wide stone arch, a 6.5-ft wide concrete slab, another 11.25-ft wide stone arch, and a separate 12-ft wide stone 
arch; totaling 58 ft in width.  To the west of the bridge, wingwalls extend northwest and southwest merging 
with two (2) concrete channel walls connected to a bridge that caries New Park Avenue over Trout Brook. 
The channel walls are about 21 ft above the Trout Brook water level and run parallel with the brook.   
 
The railroad grade is at about El. 65 sloping down to the west. Toes of the vegetated slopes are about  
El. 50 south and El. 46 north of the bridge. The water level of Trout Brook is at about El. 36.  Existing 
conditions and proposed structure are shown on drawing titled “General Plan” dated 4/15/2009 included in 
Appendix E. 
 
SUBSURFACE EXPLORATIONS AND LABORATORY TESTING 
 
Recent Test Borings 
 
Four (4) test borings (TB-101, TB-102(OW), RW-118, and RW-119) were drilled in the vicinity of Trout 
Brook Bridge by General Borings, Inc., from Prospect, Connecticut between 17 and 22 April 2008.  Borings 
were drilled using a truck-mounted B53 drill rig with 4 ¼-inch (in.). hollow stem augers and 3-in. NW-size 
casing.  Boring depths ranged from 55 to 110 ft below ground surface.  Soil samples were obtained at 
maximum 5 ft intervals using standard split spoon sampler (2-in. O.D., 1 3/8-in. I.D.), in general accordance 
with ASTM Method D1586.  Borings were terminated in the glaciolacustrine deposit, glacial till, or bedrock.  
Seven feet of bedrock was cored using an NX core barrel in TB-101. An observation well was installed in the 
completed borehole of TB-102(OW). 
 
Boring locations and elevations were surveyed by the Connecticut Department of Transportation. Test boring 
locations are shown on Figure 2 and logs are included in Appendix A. 
 



Ammann & Whitney Consulting Engineers 
06 August 2010  
Page 3 
 
 

 

Previous Borings 
 
One (1) test boring (SB-52) was conducted near the existing Trout Brook Bridge as part of the pilot program 
for the Busway project.  The boring was advanced to 110 ft including 10 ft of bedrock core. The boring 
location is shown on Figure 2 and the log is included in Appendix B. 
 
Previous Laboratory Testing 
 
Three (3) grain size analyses, one (1) water content, three (3) sets of Atterberg Limits tests, a torvane test, and 
a one-dimensional consolidation test were performed on representative samples from SB-52 to aid in 
classification and to determine engineering properties. Previous laboratory test results are presented in 
Appendix D. 
 
Laboratory Testing 
 
Geotesting Services, Inc. of Totowa, New Jersey, performed three (3) grain size analyses, a one-dimensional 
consolidation test, and a consolidated undrained triaxial compression test to aid in soil classification and to 
determine engineering properties on representative samples. Laboratory test results are presented in  
Appendix C.   
 
SUBSURFACE CONDITIONS 
 
Borings generally encountered fill underlain by glaciolacustrine deposits over glacial till and bedrock.  
Generalized descriptions of soil strata in order of increasing depth below ground surface follow.  A profile 
showing subsurface stratigraphy is provided in Figure 2.  A summary of subsurface data is presented in  
Table I. 
 

Thickness (ft) Generalized Description 
36.5 to 37.5 

 
Fill –Upper fill consists of loose to dense brown, coarse to fine SAND, 
varying amounts of gravel and cobbles, trace silt. Deeper fill consists of 
medium stiff to very stiff brown CLAY and clayey SILT, varying amounts of 
sand, gravel, and cobbles, frequent wood pieces and apparent voids, traces of 
ash, cinders, and brick. 
 

32.0 to 39.1 Glaciolacustrine Deposits – Very soft to stiff, brown varved CLAY with 
brown clayey SILT, occasional trace coarse to fine sand. 
 

34.5 Glacial Till – Dense to very dense, red brown, coarse to fine SAND and SILT 
with varying amounts of gravel to red brown coarse to fine SAND and 
GRAVEL with varying amounts of silt.   

 
Bedrock – Bedrock was encountered in TB-101 at 103 ft below the ground surface. Recovered cores consist 
of aphanitic SHALE with thin beds of fine-grained sandstone with good recovery and no RQD, typical of the 
Portland Arkose Formation. 
 
Groundwater levels were observed in the borings at 31 ft below the ground surface, corresponding from  
El. 32.5 to El. 32.8.  Groundwater will fluctuate with season, precipitation, temperature, construction activity, 
and other factors.  
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ENGINEERING PROPERTIES OF SOILS 
 
For purposes of construction, the glaciolacustrine deposit is important since this stratum is thick, of relatively 
low strength, normally consolidated, relatively compressible and slow to drain. This section describes the 
recommended values for engineering soil properties applicable to the design of the bridge foundation system. 
The recommended engineering properties for design were developed based on the results of laboratory tests 
conducted by Geotesting Services, Inc. and were primarily focused on the glaciolacustrine deposit at the site. 
 
Index Properties and Compressibility of the Glaciolacustrine Deposit 
 
Based on the laboratory test results from the samples collected near Trout Brook, the glaciolacustrine deposit 
is predominately lean CLAY and SILT with moisture contents near the liquid limits.  Based on the 
consolidation testing, the compressibility of the glaciolacustrine deposit appears to slightly decrease over the 
depth of the stratum.  The recent laboratory test results also indicate that the glaciolacustrine deposit in the 
area of Trout Brook is normally consolidated, having over consolidation ratios (OCR) ranging  
about 0.7 to 1.0. 
 
GEOTECHNICAL ENGINEERING RECOMMENDATIONS 
 
Bridge Foundation Type 
 
Based on the design drawings, dated 10/20/2009, included in Appendix E, the bottom of the integral abutment 
and the wingwall footings/pile cap range between El. 45 and El. 56.75.  The top of bedrock was encountered 
at approximately El. -37 in boring TB-101.  The existing fill and glaciolacustrine deposits are not suitable for 
convention spread footing foundation support.  Therefore, the abutments and wingwalls are recommended to 
be supported on steel H-piles driven to end bearing criteria in glacial till or on bedrock. 
 
A. Axial Capacity 
 

The ultimate axial capacities of steel H-piles (HP10x42, HP12x53, HP12x74, HP14x73 and 
HP12x74) were estimated using the computer program DRIVEN.  It is anticipated that the steel  
H-piles will be driven to end bearing criteria.  We recommend using an HP12x74, driven to end 
bearing criteria in glacial till or on bedrock with an estimated Factored Bearing Resistance of  
245 kips, assuming the pile will be driven to refusal into weathered rock. This is based on a static 
capacity analysis. 
 
The capacity should be verified with PDA as described in section F. The resistance factor for an end 
bearing pile on rock, per Connecticut Department of Transportation Geotechnical Engineering 
Manual 2005 Ed, Section 6.2.2, is 0.65, when the pile capacity is verified by PDA and CAPWAP at 
a minimum of one (1) test pile per substructure. 
 

C. Pile Spacing 
 

Piles should have a minimum center-to-center spacing of 2.5 times the pile width or 2.5 ft; whichever 
is greater in accordance with AASHTO requirements. For frost protection, the bottom of pile caps 
should be at least 4 ft below the lowest proposed adjacent grade. 
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D. Settlement 
 

It is anticipated that piles will settle approximately ½ in. due to elastic compression of the pile.  
Settlement will occur during construction as bridge loads are applied.  Post-construction differential 
settlement of the approach embankment relative to the abutment is estimated to be on the order of  
½ to 1 in.  Design the bridge with approach slabs to provide a smooth transition between pile-
supported abutments and approach embankments. 
 

E. Downdrag 
 

Glaciolacustrine deposits were encountered below the abutments.  Placement of approach 
embankment lightweight fill will result in approximately 2-in. settlement due to primary 
consolidation and secondary compression of the glaciolacustrine deposits.  Therefore piles supporting 
the south and north abutments will experience approximately 57 kips downdrag load.  
 

F. Pile Installation 
 

It is anticipated that the H-piles may have to be driven to refusal on bedrock bearing at approximately 
El. -37 (±5ft) to achieve the required capacity. However, there is a thick, dense glacial till layer above 
the bedrock and the piles may achieve required capacity before encountering the bedrock. Based on 
the pile cutoff elevation provided by Ammann & Whitney, The test pile order lengths should be as 
follows: 
 
Abutments 1   Test pile length - 105 ft 
Abutments 2  Test pile length - 110 ft 

 
The production pile lengths for the two (2) abutments and the four (4) wingwalls cannot be accurately 
predicted at this time and will be determined after the test pile installation. 
  
Based on the design pile loads provided by Ammann & Whitney for the following structures and the 
Consulting Engineers General Memorandum 09-07 by the Connecticut Department of Transportation, 
Bureau of Engineering and Highway Operations, Office of Engineering as a revision to Bridge 
Design Standard Practices, Ultimate Pile Capacity for each substructure is listed below. A resistance 
factor of 0.65 has been used. 
 
 
Abutment 1 and 2  333 kips 
Wingwall 1A 333 kips 
Wingwall 2A 333 kips 
Wingwall 1B and 2B 333 kips 
 
The wingwall piles should be installed to the same capacity as the abutments even though their load 
demand is less. 
 
Drive a total of two (2) test piles, one (1) at each abutment, to confirm lengths.  We also 
recommended that the pile tips be used to protect the piles during final drive to refusal and that high 
strain dynamic load testing performed on 2 to 5 percent of the production piles.  A Pile Driving 
Analyzer (PDA) should be used to confirm that the piles have been installed to the required ultimate 
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Pile Capacity. CAPWAP should also be performed to verify the PDA results at depths where the test 
piles achieve the Ultimate Pile Capacity listed above for adjoining substructures.  

 
Approach Embankment Considerations 
 
Lightweight Fill 
 
Use of light weight fill consisting of Expanded Shale, Clay & Slate (ESCS) is recommended to build up the 
approach embankments for both the north and south abutments and related wingwalls. 
 

Properties 
The following properties can be used for the ESCS: 
Compacted in-place moist unit weight - 65 pcf 
Friction angle - 35O 
Active lateral Earth pressure coefficient (ka) - 0.245 
At-rest lateral Earth pressure coefficient (ko) - 0.426 
Passive lateral Earth pressure coefficient (kp) – 4.08 

  
Settlement 
 
It is estimated that placement of the approach embankment lightweight fill will result in maximum primary 
consolidation and post-construction secondary compression of the underlying fill and glaciolacustrine 
deposits of 1.9 in. and 2.3 in. at the south and north approaches respectively. The glaciolacustrine deposit in 
this area is expected to be normally consolidated and a compression ratio of 0.14 was used for the 
consolidation settlement analysis.  It is recommended that a waiting period be provided after placement of the 
approach embankment fill to allow substantial consolidation to take place prior to constructing the final 
roadway pavement.  About 4 months will be needed to limit post-construction settlement to less than 1 in.  
The actual waiting period should be controlled by a settlement monitoring program.     

 
Lateral Earth Pressures 
 
The wingwalls should be designed for active earth pressures if the walls can rotate (move laterally at the top), 
and for at-rest earth pressures if restrained from lateral movement. Integral abutments should be designed for 
passive earth pressures.  
 
Drainage 
 
We recommend the abutment and wingwalls be drained by 4-in. dia. weep holes installed according to 
CONNDOT specifications.  Maximum spacing between weep holes should be 10 ft. 
 
Reuse of Excavated Material 
 
The existing fill is not suitable for reuse as pervious structure backfill or granular fill, but will generally be 
suitable for embankment fill after removal of deleterious materials. 
 
Glaciolacustrine deposits consist primarily of silt and clay that are highly sensitive to disturbance and 
fluctuation in moisture content.  Therefore, these soils will be very difficult to reuse as compacted fill on-site. 
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In areas where glaciolacustrine deposits are excavated, we recommend this material be properly disposed of at 
an off-site location. 
 
CONSTRUCTION CONSIDERATIONS 
 
This section provides comments related to foundation construction and other geotechnical aspects of the 
project.  It will aid those responsible for preparation of contract plans and specifications and those involved 
with construction monitoring.  Contractors should evaluate potential construction problems on the basis of 
their own knowledge and experience in the area and on the basis of similar localities, taking into account their 
own proposed construction methods and procedures. 
 
Excavation and Temporary Lateral Support 
 
Excavations for abutments and piers will be in existing fill or glaciolacustrine deposits.  Conventional heavy 
construction equipment appears practical for excavation. 
 
Areas of temporary lateral support for excavations will be required because of the partial demolition of the 
existing bridges and wingwalls.  We anticipate that steel sheet piling or soldier piles and lagging will be 
feasible temporary lateral support systems.     
 
Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR Part 1926, latest 
edition.  Temporary soil slopes above groundwater of 1V:1.5H (Soil Profile Type C), or flatter, appear 
appropriate but should be confirmed during construction based on conditions at the time of excavation. 
 
Dewatering 
 
Excavations for north and south abutments will be about 2 ft above the highest groundwater levels observed 
in the borings at those locations.  Therefore, we anticipate that excavation dewatering will be not necessary.  
However, perched water in glaciolacustrine deposits and the possibility of deeper excavations should be 
anticipated.  If required, a temporary dewatering system may likely consist of pumping from sumps within the 
excavation. 
 
The contractor should configure excavations and surrounding areas to prevent surface water from entering 
excavations. 
 
Pile Installation 
 
Piles will be driven to end bearing criteria in glacial till or on bedrock.  The maximum hammer energy should 
be determined by a wave equation analysis by the contractor based on specific hammer characteristics. 
 
Stress wave measurements and Pile Driving Analyzer (PDA) testing should be conducted on 2 percent of piles 
(test piles and production piles), consistent with field verification factor assumed in pile design. 
 
Contractors should be advised that hard pile driving may be experienced in the fill and glacial till, prior to 
reaching the required driving resistance.  Both recent borings encountered obstructions in the fill. The effects 
of hard driving on the piles can be reduced by controlling the hammer energy or by pre-augering.  Pre-
augering, if employed, would be at the contractor’s option and expense and should not be specified.  If the 
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TABLE I Page 1 of 1
SUMMARY OF SUBSURFACE DATA
TROUT BROOK BRIDGE
CONNECTICUT BUSWAY
STATE PROJECT NO. 171-305
HARTFORD, CONNECTICUT

Retaining Walls (RW)

RW118 64.40 55.00 23.00 -- -- > 32.00 -- -- -- -- 10.00 54.40
RW119 63.41 60.00 34.50 -- -- > 25.70 -- -- -- -- 15.00 48.41

Trout Brook Culvert/Bridge (TB)

TB1/TB-101 63.75 110.00 (C) 36.50 -- -- 32.00 -- 34.50 103.00 -39.25 31.00 32.75
TB2/TB-102 63.51 80.00 37.50 -- -- 39.10 -- > 2.20 -- -- 31.00 32.51

Previous Borings (SB)

SB-52 64.20 110.00 (C) 13.50 -- -- 56.50 -- 30.00 100.00 -35.80 28.00 36.20

Notes:
1.   "--" indicates not encountered or unknown. 
2.   ">" indicates stratum thickness is greater than number indicated since the boring was terminated within the stratum.
3.   Elevations are in feet and refer to the NGVD.
4.   Refer to boring logs for detailed soil and rock descriptions.
5.   Water levels were measured shortly after drilling and may not represent stabilized groundwater.
6.   "(C)" indicates bedrock core sample, "(R)" indicates auger refusal.
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HALEY & ALDRICH, INC.
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Page 1 of 1

TABLE II
SUMMARY OF LABORATORY DATA
NEW BRITAIN - HARTFORD BUSWAY OVER TROUT BROOK

STATE PROJECT NO. 171-305

NEWINGTON - WEST HARTFORD, CONNECTICUT

Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

Confining 
Stress

Peak Shear 
Stress

Axial Strain @ 
Peak Stress

Peak Shear 
Stress

Residual Shear 
Stress

Initial 
Void 
Ratio

CR RR
Maximum 

Past 
Pressure

Estimated 
OCR

(ft bgs) (%) (%) (%) (%) (%) (pcf) (pcf) Coarse Fine Coarse   Medium  Fine    (ksf) (ksf) (%) (ksf) (ksf) (tsf)
RW-118 S-1 0.0 -2.0 SP 2.5 7.2 39 5.5 27.3 18.2 2.8
RW-118 S-6 15.0 - 17.0 CL 28.8 3.1 35 20 15
RW-118 S-7 20.0 - 22.0 CL 25 2.5 29 18 11
RW-119 S-5 10.0 - 12.0 CL 21.1 - 2.2 3 13.1 25.3 56.4
RW-119 S-7 20.0 - 22.0 CL 23 30 20 10
RW-119 S-8 25.0 - 27.0 CL 30.7 2.4 36 21 15
RW-119 S-9 30.0 - 31.2 CL 31.5 48 24 24
TB-101 S-2 2.0 - 4.0 SP-SM 2.9 - 38.2 10.7 27 16.8 7.3
TB-101 S-7 20.0 - 22.0 SP-SM 6.5 9.1 9.5 6.1 22.7 43.7 8.9
TB-102 S-6 15.0 - 17.0 SP-SM 6.7 - 1.1 3.4 45 44.6 5.9
TB-102 U-3 55.0 - 57.0 110.3
TB-102 U-3D 56.45 ML 48.8 75.1 111.7 4.3 1.6 16.8 -
TB-102 U-3E 56.85 ML 45.3 37 25 12 78.7 114.3 1.317 0.102 0.023 2.2 1.03
TB-102 U-3E 56.85 66 0.32 0.08 4.1

Notes:

1.  All soil laboratory tests were performed in general conformance with applicable ASTM standards.

Boring 
Number

USCS 
Classification

Grain Size Analysis Consolidation TestsConsolidated Undrained Triaxial Compression

% Finer 
than #200

Lab Vane

SensitivityResults

Depth of 
sample

Organic 
Content

Moisture 
Content

Sample 
No.

Atterberg Limits

Gravel (%) Sand (%)
Dry Unit 
Weight

Total Unit 
Weight

HALEY & ALDRICH, INC.
G:\32669 CT Busway\REPORTS\Trout Brook Bridge Report\2008-0609-HAI-TB_Table II June 2008
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SITE COORDINATES:41°43'56"N 72°43'28"W 

 

U.S.G.S. QUADRANGLE: HARTFORD SOUTH, CT
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FIGURE 2

NEW BRITAIN - HARTFORD BUSWAY
OVER TROUT BROOK
NEWINGTON - WEST HARTFORD, CONNECTICUT

SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
JULY 2008
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NOTES:

1.  COORDINATE SYSTEM IS IN FEET AND REFERS TO THE CONNECTICUT COORDINATE SYSTEM BASED ON NAD 83.
2.  ELEVATIONS ARE IN FEET AND REFER TO NGVD 1929.
3.  REFER TO THE REPORT APPENDICES FOR TEST BORING LOGS.
4.  THE STANDARD PENETRATION RESISTANCE, "N", IS DEFINED AS THE NUMBER OF BLOWS OF A 140-LB HAMMER  FALLING 
     THROUGH A VERTICAL DISTANCE OF 30 INCHES REQUIRED TO DRIVE A 2-INCH O.D., 1-3/8-INCH I.D. SPLITS POON SAMPLER 12 INCHES.
5.  THE ROCK QUALTIY DESIGNATION (RQD) IS DEFINED AS THE SUM OF ALL PIECES OF ROCK CORE, 4 INCHES IN LENGTH OR LONGER, 
     DIVIDED BY THE TOTAL LENGTH IN INCHES OF THE CORE DRILLED IN THE GIVEN RUN,  EXPRESSED AS A PERCENTAGE. IF THE CORE  
     IS BROKEN BY HANDLING OR DRILLING PROCEDURES, THE PIECES OF THE CORE ARE FITTED TOGETHER AND COUNTED AS ONE 
     PIECE, PROVIDED THEY CONSTITUTE THE REQUIRED 4-INCH LENGTH.
6.  REFER TO THE REPORT TEXT FOR MORE DETAILED SOIL STRATUM DESCRIPTIONS AND THE TEST BORING LOGS FOR DETAILED 
     SAMPLE DESCRIPTIONS.
7.  SUBSURFACE PROFILES DEPICT THE GENERAL GEOLOGIC CONDITIONS AT THE SITE AND ARE BASED ON  INTERPRETATION OF DATA 
     ENCOUNTERED IN THE EXPLORATIONS. LINES REPRESENTING INTERFACES BETWEEN STRATA ON THE PROFILE ARE BASED ON 
     ADJACENT BORINGS. THE BORING STICKS SHOW THE INTERPRETED SEQUENCE OF STRATA ENCOUNTERED AT THAT LOCATION. 
     ACTUAL SOIL CONDITIONS AND  INTERFACES BETWEEN EXPLORATIONS MAY VARY FROM THOSE INDICATED ON THE PROFILE. 

PROPOSED ROADWAY ELEVATION ALONG CENTERLINE
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EXISTING GROUND SURFACE ALONG CENTERLINE
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LOCATION, DESIGNATION AND ELEVATION OF RECENT TEST 
BORINGS DRILLED BY GENERAL BORINGS, INC., OF PROSPECT, 
CONNECTICUT DURING THE PERIODS BETWEEN 18 AND 22 
OCTOBER 2007 AND 9 AND 29 APRIL 2008.

LOCATION, DESIGNATION AND ELEVATION 
OF PREVIOUS PILOT BORINGS BY OTHERS.

BORING DESIGNATION; "OW" INDICATES OBSERVATION 
WELL INSTALLED IN COMPLETED TEST BORING.

APPROXIMATE GROUND SURFACE ELEVATION; 
BORING OFFSET FROM CENTERLINE. 
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FIGURE 3

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RECOMMENDED ACTIVE LATERAL EARTH
PRESSURE LOADS ON ESCS BACKFILLED
RETAINING WALLS AND ABUTMENTS

NOT TO SCALE
NOVEMBER 2009

NOTES:

1.  H IS IN METERS FOR S.I. CALCULATIONS AND FT. FOR ENGLISH CALCULATIONS.

2.  THE WALL SHOULD BE DRAINED BY PERVIOUS STRUCTURE BACKFILL AND A STRUCTURE 
UNDERDRAIN OR WEEPHOLES, THEREFORE A HYDROSTATIC PRESSURE DIAGRAM IS OMITTED 
FROM THIS FIGURE.

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

4. ASSUME 2 FT. THICK REGULAR GRANULAR FILL (BULK DENSITY = 125 PCF)
     FOR SURCHARGE LOAD



 

 

APPENDIX A 
 

Recent Test Boring Logs 
 

 





































 

 

APPENDIX B 
 

Previous Test Boring Logs 
 

 















 

 

APPENDIX C 
 

Recent Laboratory Test Data 
 

















 

 

APPENDIX D 
 

Previous Laboratory Test Data 























 

 

APPENDIX E 
 

Design Drawings showing Existing and Proposed Construction 
















