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1.  Project Overview 

1.1 General 
The Connecticut Department of Transportation (CTDOT) is planning to construct a new 
dedicated bus rapid transit (BRT) system between New Britain and Hartford, Connecticut.   
The busway will consist of a new paved roadway constructed along an existing railroad 
corridor, which will be raised and widened to provide room for the busway.   
 
The BRT project includes the construction of ten new busway stations, and a new busway 
platform at Union Station.  The stations will be constructed along the busway route to 
provide public access.  This report provides geotechnical recommendations for final design 
of the proposed stations.  The stations are listed below. 
 

1. New Britain Station  
2. East Main Street Station 
3. East Street Station 
4. Cedar Street Station 
5. Newington Junction Station 
6. Elmwood Station 
7. Flatbush Station 
8. Kane Station 
9. Parkville Station 

10. Sigourney Street Station 
11. Union Station 

 

The project area and station locations are shown in Figure 1, Site Location Map. 

1.2 Authorization 
Our work was performed in accordance with the terms and conditions of our contract 
agreement with SEA Consultants, Inc. (SEA) authorized on August 19, 2009. 

1.3 GEI Team 
The following GEI Team personnel performed the services for this report: 
 
 Kari Weber, E.I.T.     Geotechnical Engineer 

 Richard Connors, E.I.T.     Geotechnical Engineer 
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 Nathan Whetten, P.E.     Project Manager 

 Peter Heynen, P.E.     Technical Review 

1.4 Scope of Services 
We completed the following scope of work for final design: 
 

 Placed a request for subsurface exploration bids in three Connecticut newspapers. 
 Provided the subsurface exploration bid package to subsurface exploration contractors 

indicated on the CTDOT’s list of drilling contractors, and to other contractors that 
responded to the newspaper notice. 

 Reviewed the exploration bids and recommended selection of the low bid. 
 Arranged for the selected exploration contractor to conduct the drilling.  
 Arranged entry permits with Amtrak, and notified property owners of the proposed 

drilling activities. 
 Monitored drilling of the subsurface explorations and prepared test boring logs. 
 Arranged for laboratory testing of soil samples recovered from the borings. 
 Evaluated field and laboratory data, and prepared this final design report. 
 Met with the design team and CTDOT, and provided geotechnical consultation. 
 Reviewed plans and prepared special provisions. 

1.5 Project Datum 
Elevations for this project are in feet and reference NGVD-29. 

1.6 Previous Design Reports by Others 
In 2003, Baker Engineering NY, Inc., (Baker) of Rocky Hill, Connecticut, performed pilot 
studies for the busway stations.  For the purposes of this report, we use the term “pilot 
studies” to refer to work performed by Baker. 
 

In addition to the pilot studies, mainline design studies for the new roadway and adjacent 
retaining walls were prepared by several different firms.  For the purposes of this report, we 
will use the terms “mainline” or “mainline designers” to refer to this work. 

1.7 Limitations 
This final design report was prepared for the exclusive use of CTDOT and the Busway 
Station design team.  Our work was performed in accordance with generally accepted 
engineering practice.  No warranty, express or implied, is made.  Our recommendations are 
based on project information provided to us at the time of this report, and may require 
modification if changes to the Station design are made.  We cannot accept responsibility for 
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designs based on our recommendations unless we are provided the opportunity to verify that 
our design recommendations were interpreted as intended. 
 
The recommendations in this report are based in part on the data obtained from the 
subsurface explorations.  The nature and extent of variations between explorations may not 
become evident until construction.  If variations from the anticipated conditions are 
encountered, it may be necessary to revise the recommendations.  We recommend that GEI 
be engaged during construction to verify that subsurface conditions exposed during 
construction are consistent with our design assumptions. 
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2.  Existing Site Conditions 

The eleven proposed busway stations are shown on the Site Location Map included as  
Figure 1.  The following sections outline the existing site conditions as described by GEI 
Consultants, Inc. (GEI) field personnel.  Site-specific figures for each station are included as 
Figures 2.1 through 2.11. 

2.1 New Britain Station 
 Location:  Southwest of the intersection of Route 72 and Route 71 in New Britain, 

Connecticut (see Figure 2.1) 
 Current Use:  Abandoned paved lot 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement, grass covered slopes north of the paved area, a 

wooded area northeast of paved parking area. 
 Topography:  Paved areas slope gently downward from east to west, and from north 

to south.  Steep grassy slopes are present north of the parking area between the 
parking lot and the Route 72 exit ramp.  Paved parking area elevations range from 
approximately El. 167 to El. 179.  Elevations along the Route 72 exit ramp range 
from approximately El. 160 to El. 191. 

 Railroad:  Existing railroad tracks are present along the southern boundary of site, 
south of the existing pavement. 

2.2 East Main Street Station 
 Location:  East Main Street at the intersection of Wilson Street and Harvard Street in 

New Britain, Connecticut (see Figure 2.2). 
 Current Use:  Mixed commercial and municipal properties 
 Existing Structures:  A one-story brick building housing an auto garage and office is 

located north of East Main Street (BK Motors).  A one-story auto garage pertaining to 
East Main Chevron and a one-story truck garage and gas station canopy pertaining to 
the New Britain Department of Public Works are located south of East Main Street. 

 Ground Cover:  Asphalt pavement on developed properties.  The abandoned railroad 
corridor is grass covered.   

 Topography:  Generally level.  A short retaining wall (less than 5 feet high) is 
present along the property line between the auto garage (East Main Chevron) and the 
New Britain DPW yard.  Site elevations range from approximately El. 143 to El. 149. 

 Railroad:  None; railroad corridor is abandoned and tracks have been removed. 
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2.3 East Street Station 
 Location:  On the east side of East Street, near 1285 East Street in New Britain, 

Connecticut (see Figure 2.3) 
 Current Use:  Existing Central Connecticut State University (CCSU) Early Learning 

Day Care Center 
 Existing Structures:  One one-story brick building (day care center) 
 Ground Cover:  Primarily grass covered; wooded areas to the northeast and east of 

day care center building 
 Topography:  Site slopes downward from west to east and south to north.  Site 

elevation ranges from approximately El. 98 to El. 104. 
 Railroad:  Abandoned railroad right of way located along eastern property line of 

day care center  

2.4 Cedar Street Station 
 Location:  Northeast of the intersection of Fenn Road and Cedar Street in 

Newington, Connecticut (see Figure 2.4) 
 Current Use:  Two undeveloped parcels; an empty lot along Fenn Road south of an 

existing Stop & Shop and a wooded lot east of the Stop & Shop below a steep 
embankment  

 Existing Structures:  None  
 Ground Cover:  Primarily grass covered; some small trees and brush 
 Topography:  The lot along Fenn Road slopes downward gradually from west to east 

before reaching the crest of a steep embankment.  Elevations range from 
approximately El. 115 at Fenn Street to approximately El. 101 at the embankment.  
Continuing east, the site drops down the embankment at a 2H:1V slope to a wooded 
area, which is generally level with several low areas along the abandoned railroad 
corridor.  Elevations in this area range from approximately El. 80 at the toe of the 
embankment to approximately El. 71 near the abandoned railroad corridor. 

 Railroad:  The abandoned railroad corridor forms the eastern site boundary.  Existing 
grades along the railroad corridor range from El. 81 to El. 82. 

2.5 Newington Junction Station 
 Location:  Intersection of West Hill Road and Willard Avenue (Route 173) in 

Newington, Connecticut (see Figure 2.5) 
 Current Use:  None 
 Existing Structures:  Several abandoned structures remain including a gas station 

canopy, and a historic building. 
 Ground Cover:  Gravel, soil, and disturbed asphalt pavement 
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 Topography:  The site slopes gradually downward from Willard Avenue 
(approximately El. 80) to the east to the Amtrak railroad corridor (approximately El. 
69).  Willard Avenue cuts through the site, and has steep embankments on both sides 
of the road  

 Railroad:  An active Amtrak railroad is located along the eastern site boundary at 
approximately El. 70. 

2.6 Elmwood Station 
 Location:  Intersection of  New Park Avenue and New Britain Avenue in West 

Hartford, Connecticut (see Figure 2.6) 
 Current Use:  None (formerly a commercial development which was demolished) 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement (very poor condition), grass, soil and gravel.  A 

small wooded area is located along the slope of the railroad embankment, between the 
railroad corridor and the site 

 Topography:  The site generally slopes downward to the north and west.  Elevations 
range from approximately El. 50 to El. 65 

 Railroad:  An active Amtrak railroad is located along the southeast site boundary at 
approximately EL. 66 

2.7 Flatbush Station 
 Location:  Intersection of New Park Avenue and Flatbush Avenue in West Hartford, 

Connecticut (Figure 2.7) 
 Current Use:  None (formerly a car dealership which was demolished) 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement (very poor condition) and gravel 
 Topography:  Generally level.  Elevations range from approximately EL. 72 to EL. 

76.   
 Railroad:  Active Amtrak railroad corridor located along the eastern boundary of the 

property at approximately EL. 70 to El. 71 

2.8 Kane Station 
 Location:  Intersection of New Park Avenue and Kane Street in Hartford, 

Connecticut (see Figure 2.8).  Station is located at the southern end of the parking lot 
for an existing Stop & Shop supermarket. 

 Current Use:  None 
 Existing Structures:  None 
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 Ground Cover:  Primarily grass covered; small wooded area to the east between the 
parking lot and the railroad corridor 

 Topography:  Site slopes downward to the south and west.  Elevations range from 
approximately El. 65 along the existing Amtrak railroad corridor to approximately El. 
48 along New Park Avenue.  

 Railroad:  Active Amtrak railroad corridor located along the eastern boundary of the 
property at approximately El. 66 

2.9 Parkville Station 
 Location:  Intersection of Park St. and Francis Avenue in Hartford, Connecticut (see 

Figure 2.9) 
 Current Use:  None (former commercial development which was demolished) 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement (very poor condition) and gravel 
 Topography:  Site slopes downward from southwest to northeast.  Elevations range 

from approximately EL. 55 to EL. 64 
 Railroad:  Active Amtrak corridor runs along the eastern boundary of the site before 

crossing a bridge over Park Street; railroad corridor is at approximately  El. 64 

2.10 Sigourney Street Station 
 Location:  South of Hawthorne Street between Laurel Street and Sigourney Street in 

Hartford, Connecticut (see Figure 2.10) 
 Current Use:  Existing Aetna Insurance employee parking lot 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement; wooded area is located to the south between 

existing parking lot and railroad corridor 
 Topography:  Parking lot slopes slightly to the east from approximately El. 57 at the 

south edge to El. 63 at Hawthorne Street.  An embankment slopes downward from the 
parking lot to the railroad corridor at approximately El. 52 

 Railroad:  Active Amtrak railroad corridor along the eastern boundary of the 
property at approximately El. 52 

2.11 Union Station 
 Location:  Intersection of Spruce Street and Myrtle Street, west of the existing Union 

Station bus and train terminal, in Hartford, Connecticut (see Figure 2.11) 
 Current Use:  Existing Greater Hartford Transit Authority parking lot 
 Existing Structures:  None 
 Ground Cover:  Asphalt pavement 



F I N A L  D E S I G N  R E P O R T  –  D E C E M B E R  2 0 1 0  U P D A T E  
K L E I N F E L D E R  -  S E A  C O N S U L T A N T S ,  I N C .  
C T D O T  B R T  S T A T I O N  D E S I G N   
N E W  B R I T A I N  T O  H A R T F O R D ,  C O N N E C T I C U T  
D E C E M B E R  2 ,  2 0 1 0  
 
 
 
 

 8 

 Topography:  Parking lot is level at location of station platform (approximately El. 
36 to 37); exiting parking lot slopes downward from west to east. 

 Railroad:  None; railroad is located on the other side (east side) of Spruce Street. 
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3.  General Busway Station Elements 

Each of the proposed BRT stations will include one or more of the following elements: 
 
 Structures 
 Retaining walls 
 Site grading & landscaping 
 Pavements 

 
A general description of these elements is outlined in the following sections. 

3.1 Structures 

3.1.1 Northbound (NB) and Southbound (SB) Busway Platforms 
 Type 1 Bus Shell Canopy (42 feet long) 

o Proposed Loads 
   Applied maximum combined soil pressure:  1,400 psf  
   Assumed design pressure for consolidation:  1,200 psf  

• Dead Load (DL) + 0.5 Live Load (LL) 
   New fill beneath canopy structures (thickness varies) 

o Foundation Type:  Spread footings 
o Type I structure may include separation walls on each side of bus shell canopy 

 
 Type 3 Vaulted Canopy (30 feet by 60 feet) 

o Proposed Loads 
   Applied maximum combined soil pressure:  1,200 psf  
   Assumed design pressure for consolidation:  1,070 psf (DL + 0.5 LL) 
   New fill beneath canopy structures (thickness varies) 

o Foundation Type:  Spread footings 

3.1.2 Separation Walls 

The project includes a number of separation walls at station platforms to maintain separation 
between spaces, such as between passengers and the adjacent Amtrak railroad.  Separation 
walls will be located adjacent to the 42 feet long Type 1 Bus Shell Canopy structures at the 
following platforms: 
 

 East Street NB Platform 
 Cedar Street NB Platform 
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 Newington Junction NB Platform 
 Elmwood Station NB and SB Platforms 
 Kane NB and SB Platforms 
 Parkville NB Platform 
 Sigourney NB Platform 
 Union Station 

 
The separation walls typically feature a precast concrete unit with an exposed face up to 
approximately 3.5 feet high.  A curved steel member will be bolted to the top of the precast 
unit for a total height of approximately 7 feet.  Some of the separation walls, but not all, will 
retain earth. 

3.1.3 Local Bus Platforms 

 Type 2 Bus Shell Canopy (16 feet long) 
o Proposed Loads 

   Applied maximum combined soil pressure:  1,410 psf 
   Assumed design pressure for consolidation:  1,200 psf (DL + 0.5 LL) 
   New fill beneath canopy structures (varies by Station) 

o Foundation Type:  Spread footings 

3.1.4 Busway Supervisors Building and Platforms at New Britain Station 

New Britain Station will feature a Busway Supervisors Building located adjacent to several 
Type 3 Vaulted Canopy platforms.  The building will be a one-story structure and is 
anticipated to be approximately 30 feet by 70 feet (approximately 2,100 square feet).  

3.2 Retaining Walls 

3.2.1 Retaining Walls 

Retaining walls will be constructed as part of the BRT station design.  Retaining walls are 
planned at the following stations: 
 
 New Britain 

o Wall 101 
o Wall 102 
o Wall 103 
o Wall 104 

 East Street 
o Wall 301 
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 Newington Junction 
o Wall 501 

 Kane 
o Wall 801 

 
We anticipate that these walls will be designed as cast-in-place concrete walls 

3.2.2 Mainline Designer Retaining Walls (By Others) 

The BRT mainline corridor design includes retaining walls alongside the widened busway 
corridor in some areas, which are being designed by other consultants.  These walls are 
located immediately adjacent to several of the proposed station platforms. 
 
The following table provides a list of station platforms and retaining wall design details 
where BRT mainline retaining walls are located immediately adjacent to platforms.  The 
retaining wall design details were obtained from the design reports listed in Section 10. 
 

Station  
& 

Platform 

Platform 
Location 

Mainline Wall 
Height (feet) 

Predicted 
Mainline Wall 

Settlement  
(inches) 

Mainline 
Wall 

Backfill 

Mainline 
Wall 
Type 

Mainline 
Wall 

Foundation 

Elmwood – SB 
Between 

RW107 and 
RW109 

RW107 
17.5 ft 2.3 Granular 

Fill MSE Leveling Pad 

RW109 
20 ft 2.3 Lightweight 

Fill MSE Leveling Pad 

Elmwood – NB 
Between 

RW108 and 
RW110 

RW108 
12 ft 2.2 Granular 

Fill MSE Leveling Pad 

RW110 
18 ft < 1 Granular 

Fill 
Cast-In-

Place 
Spread 
Footing 

Kane – SB Next to 
RW107 

RW107 
3 ft 0.8 Lightweight 

Fill 
Cast-In-

Place 
Spread 
Footing 

Parkville – SB Next to 
RW110 

RW110 
6 ft 1.1 Lightweight 

Fill 
Cast-In-

Place 
Spread 
Footing 

Parkville – NB Next to 
RW109 

RW109 
6 ft 1.4 Lightweight 

Fill 
Cast-In-

Place 
Pile 

Foundation 
RW107 – Indicates retaining wall 107 
MSE – Indicates mechanically stabilized earth wall 
Cast-In-Place – Indicates cast-in-place concrete retaining wall 

3.3 Site Grading & Terraced Low Retaining Walls 
Proposed site grading varies at each of the proposed stations.  Typical site grading includes 
cuts and fills to provide the required final design grades.  Construction of handicap accessible 
ramps, sidewalks, walkways, staircases, and plantings are planned.  Some of the stations will 
have terraced low retaining walls which can accommodate plantings and other landscape-
type features.  The exposed height of these walls will generally be less than about 3 feet. 
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3.4 Light Pole Foundations 
Light poles will be provided at various locations to provide lighting for the stations.  We 
understand that foundations typically consist of a 24-inch-diameter precast or cast-in-place 
concrete unit placed below the ground surface.  We understand that loading conditions for 
the light poles are as follows: 
 

Axial force:  228 pounds; 
Shear force:  531 pounds; 
Torsion:  404 foot-pounds; 
Flexure:  7,175 foot-pounds. 

3.5 Pavements 
Proposed pavements vary at each station.  Some stations include parking areas and entrance 
roads, whereas other stations may only include a parking area or a walkway.  Pavement 
designs developed by the CTDOT for this project include both concrete and bituminous 
pavement sections, as follows: 
 
Concrete Pavement Section 
 
 13 inches Portland Cement Concrete over 
 12 inches Subbase 

 
Bituminous Pavement Section 
 
 4.5 inches Hot Mix Asphalt (HMA) Surface Course 
 6 inches HMA Binder Course 
 6 inches Processed Aggregate Base 
 10 inches Subbase 
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4.  BRT Stations 

The BRT stations will include one or more of the following elements:  structures, retaining 
walls, site grading and landscaping, and pavements.  A listing of items proposed at each 
station follows, and are shown in Figures 2.1 through 2.11. 

4.1 New Britain Station 

4.1.1 Structures – New Britain Station 

 Busway Supervisors Building 
o Type:  One-story structure, approximately 30 feet by 70 feet 

  Approximately 2,100 square-foot footprint 
o Location:  Central portion of the site 
o Proposed Floor Grade:  +/- El. 175 
o Fill/Cut Below Building:  Approximately 3 to 4 feet of fill 

 
 Busway Platform: 

o Type:  Type 3 Vaulted Canopy, approximately 30 feet by 320 feet, supported 
by seven columns 

o Location:  East of proposed Supervisor’s Building in the central portion of the 
site 

o Proposed Grade:  El. 173 to El. 175 
o Fill/Cut Below Platform:  Approximately 3 to 6 feet of fill 

 
 Local Busway Platforms (five structures): 

o Type:  Five Type 2 Bus Shell Canopy structures 
o Location:  Southern boundary of site; south of proposed Supervisor’s Building 

and Vaulted Canopy platforms 
o Proposed Grade:  El. 174 to El. 175 depending on platform location 
o Fill/Cut Below Platform:  Approximately 1 to 2.5 feet of fill 

4.1.2 Retaining Walls – New Britain Station 

We anticipate that walls will be constructed as cast-in-place concrete walls: 
 

 Retaining Wall 101 
o Location:  On slope north of Main Street entrance 
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o Length:  217 feet 
o Grade at Back (Top) of Wall:  El. 176 to El. 182 
o Grade at Toe of Wall:  El. 166.0 to El. 170.0 
o Fill Height:  9 to 12 feet of new fill 

 
 Retaining Wall 102 

o Location:  On slope between existing and proposed Route 72 Off Ramp 
o Length:  292 feet 
o Grade at Back (Top) of Wall:  El. 163.0 to El. 173.5 
o Grade at Toe of Wall:  El. 163.0 to El. 171.0 
o Fill Height:  2 to 11 feet of new fill 

 
 Retaining Wall 103 

o Location:  Along the south side of new entrance road from proposed Route 72 
Off Ramp 

o Length:  283 feet 
o Grade at Back (Top) of Wall:  El. 178.0 to El. 189.0 
o Grade at Toe of Wall:  Ranges from El. 174.5 to El. 189.0 
o Fill Height:  0 to 10 feet of new fill 

 
 Retaining Wall 104 

o Location:  Along the toe of the Route 71 Truman Overpass north approach 
embankment adjacent to New Britain Station 

o Length:  114 feet 
o Grade at Back (Top) of Wall:  El. 177.0 
o Grade at Toe of Wall:  El. 171.0 to El. 176.0 
o Fill Height:  2 to 5 feet of new fill 

4.1.3 Site Grading & Landscaping – New Britain Station 

 Fills 
o 2 to 6 feet of fill in central portion of the site beneath proposed Supervisor’s 

Building, busway platforms, and pavements; up to 12 feet of fill behind walls 
 Cuts 

o Up to about 1 foot 
 Proposed Slopes 

o 2H:1V between end of Wall 101 and beginning of Wall 102 
o 2H:1V at toe of Wall 102 
o 3H:1V at toe of Wall 103 
o 2H:1V behind (east) of Wall 104 
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4.1.4 Pavements – New Britain Station 

 Entrance Road – Proposed Route 72 Off Ramp 
o Type:  Concrete pavement 
o Proposed Grades:  Slopes from El. 189 near split with existing off ramp to El. 

174 where ramp enters station area 
o Fill/Cut:  Approximately 1 to 9 feet of fill along proposed roadway 

 Drive Lanes & Parking Areas 
o Type:  Concrete pavement 
o Proposed Grades:  El. 170 at eastern entrance to station area to El. 179 at 

western entrance to station area (from Main Street) 
o Fill/Cut:  Approximately 3 to 6 feet of fill 

4.2 East Main Street 

4.2.1 Structures – East Main Street 

 Northbound Busway Platform: 
o Type:  Type 1 Bus Shell Canopy (42 feet long) 
o Location:  North of East Main Street on eastern side of proposed busway 

corridor 
o Proposed Grade:  +/- El. 145 
o Fill/Cut Below Platform:  Approximately 2 feet of fill 

 
 Southbound Busway Platform: 

o Type:  Type 1 Bus Shell Canopy (42 feet long) 
o Location:  South of East Main Street on western side of proposed busway 

alignment 
o Proposed Grade:  +/- El. 147 
o Fill/Cut Below Platform:  Approximately 1 to 2 feet of cut 

4.2.2 Retaining Walls – East Main Street 

There are no retaining walls proposed at this station. 

4.2.3 Site Grading & Landscaping – East Main Street 

 Fills 
o Up to 2 feet of fill in busway platforms areas 

 Cuts 
o Up to about 2 feet 
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 Proposed Slopes 
o None proposed 

4.2.4 Pavements – East Main Street 

There are no new pavements or parking areas at this station. 

4.3 East Street 

4.3.1 Structures – East Street 

 Northbound Busway Platform: 
o Type:  Type 1 Bus Shell Canopy (42 feet long) 
o Location:  Eastern side of proposed busway alignment 
o Proposed Grade:  +/- El. 95 
o Fill/Cut Below Platform:  Approximately 2 to 3 feet of cut 

 
 Southbound Busway Platform: 

o Type:  Type 1 Bus Shell Canopy (42 feet long) 
o Location:  Western side of proposed busway alignment 
o Proposed Grade:  +/- El. 97 
o Fill/Cut Below Platform:  Approximately 2 feet of cut 

 
 Local Busway Platform: 

o Type:  Type 2 Bus Shell Canopy structures 
o Location:  Central portion of site; west of proposed southbound station 

platform 
o Proposed Grade:  +/- El. 98 
o Fill/Cut Below Platform:  Approximately 2 to 3 feet of cut 

4.3.2 Retaining Wall – East Street 

 Retaining Wall 301 
o Type:  Cast-in-place concrete 
o Location:  Along northern property boundary 
o Grade at Top (Back) of Wall:  Ranges from El. 96.5 to El. 108.5 
o Grade at Toe of Wall:  Ranges from El. 93 to El. 104 
o Fill Height:  3.5 to 12 feet of new fill 



F I N A L  D E S I G N  R E P O R T  –  D E C E M B E R  2 0 1 0  U P D A T E  
K L E I N F E L D E R  -  S E A  C O N S U L T A N T S ,  I N C .  
C T D O T  B R T  S T A T I O N  D E S I G N   
N E W  B R I T A I N  T O  H A R T F O R D ,  C O N N E C T I C U T  
D E C E M B E R  2 ,  2 0 1 0  
 
 
 
 

 17 

4.3.3 Site Grading & Landscaping – East Street 

 Fills 
o Up to 4 feet along proposed retaining wall at northern boundary of site 

 Cuts 
o Up to 2 to 3 feet 

 Proposed Slopes 
o None proposed 

4.3.4 Pavements – East Street 

 Drive Lanes and Parking Areas 
o Type:  Bituminous pavement 
o Proposed Grades:  Slopes down from El. 113 at East Street to El. 97 
o Fill/Cut:  Approximately 2 to 3 feet of cut 

 Platform Areas near Busway Roadway 
o Type:  Concrete pavement 
o Proposed Grades:  El. 97 to El. 99 at intersection with busway roadway 
o Fill/Cut:  Approximately 3 feet of cut  

4.4 Cedar Street 

4.4.1 Structures - Cedar Street 

 Southbound (SB) Busway Platform: 
o Type:  Type 1 Bus Shell Canopy 
o Location:  On top of widened corridor 
o Fill/Cut Below Platform:  4 to 8 feet of new fill 
o Proposed Grade:  El. 82.2 to El. 84 (Front)  

  
 Northbound (NB) Busway Platform: 

o Type:  Type 1 Bus Shell Canopy with Separation Wall 
o Location:  On top of widened corridor 
o Fill/Cut Below Platform:  5 to 10 feet of new fill 
o Proposed Grade:  El. 82 to El. 83 

 
 Local Bus Shelter Platform 1:  

o Type:  Type 2 Bus Shell Canopy 
o Location:  Near the southbound busway platform, adjacent to the entrance road 
o Fill/Cut Below Platform:  3 to 4 feet of new fill 
o Proposed Grade:  +/- El. 83 
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 Local Bus Shelter Platform 2:  
o Type:  Type 2 Bus Shell Canopy 
o Location:  Along the east side of parking area 
o Fill/Cut Below Platform:  2 feet of new fill 
o Proposed Grade:  +/- El. 83 

4.4.2 Retaining Walls - Cedar Street 
None 

4.4.3 Site Grading & Landscaping - Cedar Street 
 Fills 

o 4 to 8 feet beneath NB platform and Separation Wall 
o 5 to 10 feet beneath SB platform 
o 3 to 5 feet beneath parking areas 
o 1 to 10 feet beneath the eastern portion of the entrance roadway embankment 

 Cuts 
o 1 to 4 feet within proposed detention basins, located west of parking area 

 Slopes 
o 4H:1V into detention basins 
o 3H:1V on entrance roadway embankment 

4.4.4 Pavements - Cedar Street 

 Entrance Road 
o Type:  Bituminous Concrete 
o Location:  From Fenn Road to Busway 
o Proposed Grades:  Slopes down from El. 113 at Fenn Road to El. 82 at Busway 
o Fill:  1 to 10 feet beneath eastern portion of roadway 
o Cut:  1 to 7 feet at western portion of roadway 

 Parking Area 
o Type:  Bituminous Concrete 
o Location:  Between Entrance Road and Busway 
o Proposed Grades:  +/- El. 84 to +/- El. 82 
o Fill:  3 to 5 feet 

4.5 Newington Junction 

4.5.1 Structures - Newington Junction 
 SB Busway Platform: 

o Type:  Type 1 Bus Shell Canopy 
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o Location:  SB side of widened railroad corridor 
o Fill/Cut Below Platform:  Up to 5 feet of cut 
o Proposed Grade:  El. 71.5 to 71.8 (Front) 

        El. 70.6 to 72.1 (Back) 
 NB Busway Platform: 

o Type:  Type 1 Bus Shell Canopy with Separation Walls 
o Location:  Within 15 feet of Amtrak railroad tracks 
o Fill/Cut Below Platform:  up to 2.5 feet of new fill 
o Proposed Grade:  El. 70.6 to 71.9 (Front) 

        El. 70.6 to 72.1 (Back) 
 Relocated Historic Building 

o Type:  Historic building 
o Location:  West of the SB Busway Platform 
o Fill/Cut Below Platform:  4 to 4.5 feet of cut 
o Proposed Grade:  +/- El. 72 

4.5.2 Retaining Walls - Newington Junction 

 Retaining Wall 501 
o Type:  Cast-in-place concrete 
o Location:  Between Willard Avenue and Chapman Street 
o Fill Height:  2 to 9 feet of new fill 
o Grade at Top of Wall:  Ranges from El. 82.5 to El. 90.3 
o Grade at Toe of Wall:  Ranges from El. 77.0 to El. 88.0 
o Wall extends approximately 3.5 feet above grade for pedestrian protection 

4.5.3 Site Grading & Landscaping - Newington Junction 

 Fills 
o Up to 2.5 feet at NB Platform and Separation Wall 

 Cuts 
o 5 feet at SB Platform 
o 2 to 5 feet in landscaped areas near SB Platform 
o 1 to 2 feet in parking area adjacent to Willard Avenue and Entrance Road 

 Slopes 
o 2H:1V along northern extent of station area 
o 2H:1V and 3H:1V along Willard Street (modifying existing roadway 

embankment) 
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4.5.4 Pavements - Newington Junction 

 Entrance Road 
o Type:  Concrete from Busway to parking area; bituminous concrete from 

Willard Avenue to parking area;  
o Proposed Grades:  Slopes from El. 79 at Willard Avenue to El. 71 at SB 

Busway Platform 
o Fill/Cut:  1 to 7 feet of cut 

 Parking Area 
o Type:  Bituminous Concrete 
o Location:  Adjacent to Willard Avenue and Entrance Road 
o Proposed Grades:  El. 78 to El. 79 
o Fill/Cut:  1 to 2 feet of cut 

4.6 Elmwood 

4.6.1 Structures - Elmwood 

 SB Busway Platform: 
o Type:  Type 1 Bus Shell Canopy with Separation Wall 
o Location:  Between Mainline Walls 107 and 109 
o Fill Below Platform:  8 to 9 feet of new fill 
o Proposed Grade:  El. 71.1 to 69.8 (Front) 

       El. 71.2 to 70.2 (Back) 
 NB Busway Platform: 

o Type:  Type 1 Bus Shell Canopy with Separation Wall 
o Location:  between Mainline Walls 108 and Wall 110, within 14 feet of 

Amtrak railroad tracks 
o Fill Below Platform:  0 to 4 feet of new fill 
o Proposed Grade:  El. 69.1 to 68.5 (Front) 

       El. 69.3 to 68.7 (Back) 
 Local Bus Shelter Platform:  

o Type:  Type 2 Bus Shell Canopy 
o Location:  Along New Park Avenue 
o Fill Below Platform:  less than 1 foot of new fill 
o Proposed Grade:  El. 62.7 

4.6.2 Retaining Walls - Elmwood 

None 
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4.6.3 Site Grading & Landscaping - Elmwood 

 Terraced Low Retaining Walls and Steps 
o Type:  Cast-In-Place 
o Height:  0 to 2.5 feet 

 Cuts and Fills 
o 0 to 1.5 feet of cut below parking area 
o 3 to 9.5 feet of new fill below terraced walls/stairs 
o Up to 7.5 feet of new fill below landscaped areas  

 Slopes 
o 3H:1V and flatter 

4.6.4 Pavements - Elmwood  

 Parking Area 
o Type:  Bituminous Concrete 
o Location:  Adjacent to New Park Avenue 
o Proposed Grades:  El. 52 to El. 59 
o Cut:  0 to 1.5 feet cut 

 Walkway 
o Type:  Concrete 
o Location:  South of SB Platform 
o Proposed Grades:  El. 56 to El. 62 
o Cut:  1 to 3 feet cut 

4.7 Flatbush 

4.7.1 Structures - Flatbush 

 SB and NB Busway Platform: 
o Type:  Type 3 Vaulted Canopy 
o Location:  About 80 feet west of Busway 
o Cut Below Platform:  2.5 to 4.5 foot cut 
o Proposed Grade:  El. 71.4 to 71.0 (Front) 

  El. 70.6 to 70.1 (Back) 
 Local Bus Shelter Platform:  

o Type:  Type 2 Bus Shell Canopy 
o Location:  Between Busway Platform and parking area 
o Fill/Cut Below Platform:  4.5 feet cut 
o Proposed Grade:  El. 70.7 
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4.7.2 Retaining Walls - Flatbush 

None 

4.7.3 Site Grading & Landscaping - Flatbush 

 Terraced Low Retaining Walls/Stairs 
o Type:  Cast-In-Place 
o Location:  Along Flatbush Avenue Retaining Wall (by others) 

 Cuts and Fills 
o Up to 5.5 feet of cut throughout central portion of the station 
o Typically 1 to 5 feet of new fill below terraced low retaining walls/stairs 

4.7.4 Pavements - Flatbush 

 Busway Access to Platform 
o Type:  Concrete Pavement 
o Location:  Around Platform 
o Fill/Cut:  3 to 5 feet of cut  

 Parking Area 
o Type:  Bituminous Concrete 
o Location:  Along New Park Avenue 
o Proposed Grades:  El. 70 to El. 72 
o Fill/Cut:  Up to 4 feet of cut 

4.8 Kane 

4.8.1 Structures - Kane 

 SB Busway Platform: 
o Type:  Type 1 Bus Shell Canopy with Separation Walls 
o Location:  About 30 feet west of busway centerline 
o Fill/Cut Below Platform:  2.5 to 3.5 foot fill 
o Proposed Grade:  +/- El. 65 

 NB Busway Platform: 
o Type:  Type 1 Bus Shell Canopy with Separation Walls 
o Location:  About 15 feet west of busway centerline; within 10 feet of Amtrak 
o Fill/Cut Below Platform:  Up to 1.5 feet of cut 
o Proposed Grade:  +/- El. 64 

 Local Bus Shelter Platform 1:  
o Type:  Type 2 Bus Shell Canopy 
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o Location:  Adjacent to existing Stop & Shop parking lot 
o Fill/Cut Below Platform:  1 foot of new fill  
o Proposed Grade:  El. 56.2 

 Local Bus Shelter Platform 2:  
o Type:  Type 2 Bus Shell Canopy 
o Location:  Along New Park Avenue 
o Fill/Cut Below Platform:  None – at grade 
o Proposed Grade:  El. 48.2 

4.8.2 Retaining Walls - Kane 

 Retaining Wall 801 
o Type:  Cast-in-place concrete 
o Location:  Between Willard Avenue and Chapman Street 
o Fill Height:  2 to 9 feet of new fill 
o Grade at Top of Wall:  Ranges from El. 56 to El. 67 
o Grade at Toe of Wall:  Ranges from El. 55 to El. 58 
o Wall extends approximately 1.5 feet above grade for pedestrian protection 

4.8.3 Site Grading & Landscaping - Kane 

 Cuts and Fills 
o Up to 5 feet of fill at south western boundary of site, behind local platform 
o Up to 6.5 feet of fill north south of existing parking lot 
o Up to 2 feet of cut  along eastern boundary of site (near railroad tracks)  

 Slopes 
o 4H:1V south of existing Stop & Shop parking area 

4.8.4 Pavements - Kane 

 Walkway 
o Type:  Concrete 
o Location:  Between New Park Avenue and SB Platform. 
o Proposed Grades:  Slopes from El. 50 at Park Street to El. 65 at SB Platform 
o Fill/Cut:  2.5 feet of cut up to 3 feet of new fill  

4.9 Parkville 

4.9.1 Structures - Parkville 
 SB Busway Platform: 

o Type:  Type 3 Vaulted Arch Canopy 
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o Location:  Adjacent to Mainline Wall 110 
o Fill Below Platform:  7 feet of new fill 
o Proposed Grade:  El. 68.9 to 68.7 (Front) 

       El. 69.0 to 68.8 (Back) 
 NB Busway Platform: 

o Type:  Type 1 Bus Shell Canopy with Separation Wall 
o Location:  Adjacent to Mainline Wall 110, within feet of Amtrak railroad 

tracks 
o Fill Below Platform:  5 to 6 feet of new fill 
o Proposed Grade:  El. 68.7 to 69.4 (Front) 

       El. 67.6 to 69.6 (Back) 
 Local Bus Shelter Platform – South Side of Park Street (Station Side):  

o Type:  Type 2 Bus Shell Canopy 
o Location:  Park Street 
o Fill/Cut Below Platform:  2 to 6 feet of cut 
o Proposed Grade:  El. 54 

4.9.2 Retaining Walls - Parkville 

None 

4.9.3 Site Grading & Landscaping - Parkville 

 Terraced Low Retaining Walls/Stairs 
o Type:  Cast-In-Place 
o Location:  Park Street/Francis Avenue intersection 
o Height:  0 to 3 feet 

 Cuts and Fills 
o Up to 4.5 feet of cut adjacent to Francis Avenue and Park Street 
o Up to 7 feet of new fill below terraced low retaining walls/stairs 
o Up to 3.5 feet of new fill below landscaped areas 

4.9.4 Pavements - Parkville 

 Parking Area 
o Type:  Bituminous Concrete 
o Location:  Adjacent to Francis Avenue 
o Proposed Grades:  El. 61 to El. 63 
o Fill/Cut:  0.5 foot cut to 1 foot new fill 
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4.10 Sigourney 

4.10.1 Structures - Sigourney 

Structures at Sigourney include: 
 
 SB Busway Platform: 

o Type:  Type 3 Vaulted Arch Canopy 
o Location:  South side of existing parking lot 
o Fill/Cut Below Platform:  2 foot cut to 2 feet of new fill 
o Proposed Grade:  El. 59.1 to 58 (Front) 

       El. 59.7 to 59.2 (Back) 
 NB Busway Platform: 

o Type:  Type 1 Bus Shell Canopy with Separation Walls 
o Location:  Within 5 feet of Amtrak railroad tracks 
o Fill/Cut Below Platform:  4 to 6 feet of new fill 
o Proposed Grade:  El. 58.5 to 56.7 (Front) 

       El. 58.7 to 56.8 (Back) 
 Local Bus Shelter Platforms (2):  

o Type:  Type 2 Bus Shell Canopies 
o Location:  Adjacent to Hawthorn Street 
o Fill/Cut Below Platform:  0 to 1.5 feet cut 
o Proposed Grade:  El. 60.9 and El. 62.6 

4.10.2 Retaining Walls - Sigourney 

None 

4.10.3 Site Grading & Landscaping - Sigourney 

 Low Retaining Walls/Stairs 
o Type:  Cast-In-Place 
o Location:  Adjacent to Hawthorn Street 
o Fill/Cut Below:  1.5 foot cut to 1.5 foot new fill 

4.10.4 Pavements - Sigourney 
 Local Bus Access Roadway  

o Type:  Concrete 
o Location:  Access from Hawthorn Street Around Platforms 
o Proposed Grades:  El. 59 to El. 61 
o Fill/Cut:  2 foot cut to 3 foot new fill 
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4.11 Union Station 

4.11.1 Structures – Union Station 

 Busway Platform: 
o Type:  Type 1 Bus Shell Canopy (42 feet long) 
o Location:  Within a paved parking area on the east side of Spruce Street 
o Proposed Grade:  +/- El. 37 
o Fill/Cut Below Platform:  Less than 1 foot of fill 
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5.  Subsurface Conditions 

5.1 Geologic Setting 
The surficial and bedrock geologic maps indicate that subsurface conditions within the 
project area include artificial man-placed fill, postglacial alluvial deposits, glacial lake 
deposits, and glacial till overlying bedrock.  Alluvial deposits and glacial lake deposits are 
absent in some areas.  The thickness of the glacial lake deposits generally increases to the 
northeast.  Bedrock units within the project area belong to the Upper Triassic age Newark 
Group.  The units are characterized by sedimentary rocks including conglomerate, sandstone, 
shale, and arkose.  The major underlying formation is Portland Arkose, which consists of 
reddish-brown, interbedded medium- to fine-grained sandstone, siltstone, and shale.  The 
depth to bedrock reportedly ranges from 20 to 150 feet below the ground surface. 

5.2 Previous Subsurface Explorations Performed by Others 

2003 Pilot Studies 
During the Pilot Studies, Baker collected and interpreted existing subsurface investigation 
records, performed subsurface investigations, performed laboratory testing, and prepared 
summary reports for the proposed stations.   
 
Busway Mainline Design Studies 

The mainline designers performed subsurface investigations along the proposed busway 
route, conducted laboratory testing, and prepared final design reports with recommendations 
for the proposed roadway and adjacent retaining walls.   
 
Logs of applicable previous test borings performed by Baker and the mainline designers 
located near the proposed stations are provided in Appendix C.  Locations of applicable 
borings are shown in Figures 2.1 through 2.11. 

5.3 Recent Subsurface Explorations Performed by GEI 
New England Boring Contractors of CT, Inc. (NEBC) of Glastonbury, Connecticut drilled 72 
test borings between February 2, 2010 and April 8, 2010.  The borings were drilled to depths 
ranging from 8 to 112 feet and an average of 27 feet.  Groundwater observation wells were 
installed in 27 of the borings.  A GEI field representative was on-site full time to observe the 
drilling and describe the soil samples.   
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Test borings were advanced using either solid-stem augers or steel casing.  Soil samples were 
collected and Standard Penetration Tests were conducted continuously through the fill and 
every 5 feet thereafter, using a split-spoon sampler.   

5.4 Subsurface Conditions 
Subsurface conditions are described below in order of increasing depth below ground 
surface.  Five generalized soil and rock layers were encountered in the borings: 
 
 Fill 
 Alluvium 
 Glacial Lake Deposits 
 Glacial Till 
 Bedrock 

5.4.1 Fill 

Fill was encountered at each of the proposed station locations.  Descriptions of fill varied 
significantly between locations and generally included loose- to medium-dense, silty sand 
and sandy gravel, with variable amounts of silt and clay.  Coal, cinders, railroad ballast, 
wood fragments and other miscellaneous materials were also encountered.  Fill materials 
were observed to be gray, brown, and reddish-brown in color, and were generally medium-
dense to dense.   
 
Fill is typically a heterogeneous, man-placed material, commonly containing random 
materials such as concrete, brick, wood, glass, debris, and other materials.  The SPT split-
spoon sampler used in the borings has an inside diameter of 1-⅜ inches and cannot sample 
larger particles.  Therefore, materials with particle sizes larger than the sampler opening may 
be present within the fill but were not observed in split-spoon samples.  Variations in the fill 
from one location to another are expected. 
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Table:  Fill  

Station 
Thickness  

Min. - Max., 
Avg. (ft) 

SPT 
Min. - Max., Avg. 

(blows/ft.) 

Primary 
Soil 

Constituent 
Observed 

Miscellaneous 
Other Materials 

(1) New Britain 7 – 38, 18  
(in 25/25 borings) 

8 – Ref., 38 
(in 25/25 borings) Sand 

Ash, Asphalt, 
Bricks, Cinders, 
Coal, Concrete 

(2) East Main St. 2 – 5, 3 
(in 6/6 borings) 

8 – 25, 14 
(in 6/6 borings) Sand 

Ash, Asphalt, 
Brick, Cinders, 

Coal 

(3) East St. 2 – 15, 6 
(in 9/11 borings) 

3 – 61, 20 
(in 9/11 borings) Sand 

Asphalt, Cinders, 
Coal, Concrete, 
Roots, Wood 

(4) Cedar St. 2 – 30, 8 
(in 14/21 borings) 

7 – Ref., 38 
(in 14/21 borings) Sand 

Asphalt, Brick, 
Coal, Concrete, 

Roots 

(5) Newington Jnct. 0 – 15, 5 
(in 12/13 borings) 

4 – Ref., 42 
(in 12/13 borings) Sand Asphalt, Brick, 

Coal, Roots 

(6) Elmwood 2 – 37, 8 
(in 19/19 borings) 

6 – 50, 25 
(in 19/19 borings) Sand Asphalt, Ash, 

Brick, Coal, Roots 

(7) Flatbush 0 – 8, 3 
(in 19/19 borings) 

11 – 55, 30 
(in 19/19 borings) Sand Brick 

(8) Kane 1 – 10, 4 
(in 11/13 borings) 

12 – Ref., 37 
(in 11/13 borings) Sand 

Ash, Brick, 
Cinders, Coal, 
Roots, Wood 

(9) Parkville 0 – 7, 4 
(in 15/16 borings) 

2 – 24, 14 
(in 15/16 borings) Sand Ash, Asphalt Brick, 

Coal, Wood 

(10) Sigourney St. 2 – 16, 6 
(in 19/19 borings) 

5 – 30, 19 
(in 19/19 borings) Sand, Silt 

Ash, Asphalt, 
Brick, Cinders, 

Cinders 

(11) Union 4 – 5, 5 
(in 2/2 borings) 

13 – 27, 20 
(in 2/2 borings) Sand, Silt Asphalt, Brick 

5.4.2 Alluvial Deposits 

Alluvial deposits were encountered at most of the stations, and were typically described as 
loose- to medium-dense, silty sand with variable amounts of silt and gravel.  Alluvial 
deposits were observed to be gray, dark gray, brown, or tan in color and were generally 
medium-dense to dense. 
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Table:  Alluvial Deposits  

Station 
Thickness  

Min. - Max., Avg. 
(ft) 

SPT 
Min. - Max., Avg. 

(blows/ft.) 

Primary Soil 
Constituent 
Observed 

(1) New Britain Stratum not encountered 
(2) East Main St.  Stratum not encountered 
(3) East St.  Stratum not encountered 
(4) Cedar St. Stratum not encountered 
(5) Newington 
Junction Stratum not encountered 

(6) Elmwood 27 
(in 1/19 borings) 

7 – 20, 14 
(in 1/19 borings) 

Sand 

(7) Flatbush  3 – 15, 9 
(in 18/19 borings) 

2 – 26, 13 
(in 18/19 borings) 

Silt, Sand 

(8) Kane  4 – 28, 13 
(in 10/13 borings) 

6 – 23, 14 
(in 10/13 borings) 

Silt, Sand 

(9) Park Street  4 – 17, 10 
(in 9/15 borings) 

6 – 15, 10 
(in 9/15 borings) 

Silt, Sand 

(10) Sigourney 
Street 

7.5 
(in 1/19 borings) 

7 – 25, 20 
(in 1/19 borings) 

Silt, Clay 

(11) Union 15 
(in 1/2 borings) 

3 – 11, 5 
(in 1/2 borings) 

Silt, Clay 

5.4.3 Glacial Lake Deposits 

Glacial Lake Deposits – Glacial lake deposits were encountered in most of the proposed 
station locations.  These deposits generally consisted of red, brown, and gray silty clay.  The 
clay typically contains silt varves which vary from 1/4- to 3/8-inches thick.  In our 
experience, the upper portion of the clay generally consists of clayey silt or silty clay.  The 
lower portion is generally described as grayish brown to reddish brown, varved clay and silt, 
trace fine sand.   
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Table:  Glacial Lake Deposits  

Station 
Thickness  

Min. - Max., 
Avg. (ft) 

SPT 
Min. - Max., 

Avg. (blows/ft.) 

Primary Soil 
Constituent 
Observed 

Field Strength Tests 
Pocket 

Penetrometer 
(tsf) 

Torvane 
(tsf) 

(1) New Britain Stratum not encountered 
(2) East Main St.  Stratum not encountered 

(3) East St.  > 27 
(in 2/11 borings) 

14 – 22, 18 
(in 2/11 borings) 

Silt, Clay -- -- 

(4) Cedar St. > 6 
(in 3/21 borings) 

11 – 22, 16 
(in 3/21 borings) 

Silt -- -- 

(5) Newington 
Jnct. 

8 – 13, 10 
(in 6/13 borings) 

11 – 18, 14 
(in 6/13 borings) 

Silt 0.00 – 1.00 0.00 – 2.00 

(6) Elmwood 30 – 54, 42 
(in 19/19 borings) 

1 – 24, 6 
(in 19/19 borings) 

Silt, Clay 0.00 – 2.00 0.00 – 0.40 

(7) Flatbush  79 – 95, 86 
(in 16/19 borings) 

0 – 5, 2 
(in 16/19 borings) 

Silt, Clay 0.00 – 0.25 0.10 – 0.45 

(8) Kane  75 – 105, 85 
(in 13/13 borings) 

1 – 12, 3 
(in 13/13 borings) 

Silt, Clay 0.00 – 1.25 0.00 – 0.50 

(9) Parkville 65 – 85, 76 
(in 12/15 borings) 

1 – 8, 2 
(in 12/15 borings) 

Clay, Silt 0.00 – 0.25 0.00 – 0.30 

(10) Sigourney 
Street 

55 – 74, 66 
(in 17/19 borings) 

1 – 22, 6 
(in 17/19 borings) 

Clay, Silt 0.00 – 1.75 0.00 – 0.60 

(11) Union 9 – 20, 15 
(in 2/2 borings) 

2 – 7, 4 
(in 2/2 borings) 

Clay -- 0.10 – 0.20 

5.4.4 Glacial Till 

Glacial till was encountered at each of the proposed station locations.  The till encountered in 
the explorations was described as medium-dense to very dense, reddish brown sand and 
gravel to sandy silt and gravelly silt.  Cobbles and boulders are commonly present in glacial 
till soils, and are the likely cause of refusals encountered during drilling.  The boring logs 
indicate that the glacial till ranged from medium-dense to very dense.   
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Table:  Glacial Till  

Station 
Thickness  

Min. - Max.,  
Avg. (ft) 

SPT 
Min. - Max., 

Avg. (blows/ft.) 

Primary Soil Constituent 
Observed 

(1) New Britain 5 – 36, 19 
(in 23/25 borings) 

12 – Ref., 40 
(in 23/25 borings) 

Sand, Gravel 

(2) East Main St.  > 39 
(in 6/6 borings) 

17 – Ref., 58 
(in 6/6 borings) 

Sand, Silt, Gravel 

(3) East St.  31 – 36 
(in 9/11 borings) 

9 – Ref., 29 
(in 9/11 borings) 

Silt, Sand, Clay 

(4) Cedar St. 40 – 48, 44 
(in 17/21 borings) 

1 – Ref., 18 
(in 17/21 borings) 

Silt, Sand, Gravel, Clay 

(5) Newington Jnct. 8 – 12, 10 
(in 12/14 borings) 

18 – Ref., 63 
(in 12/14 borings) 

Silt, Sand, Gravel 

(6) Elmwood 9 – 31, 17 
(in 11/19 borings) 

44 – Ref., 80 
(in 11/19 borings) 

Sand, Silt 

(7) Flatbush  36 – 41, 39 
(in 9/19 borings) 

35 – Ref., 
(in 9/19 borings) 

Sand, Silt 

(8) Kane  40 
(in 6/13 borings) 

30 – 40 
(in 6/13 borings) 

Sand 

(9) Parkville 21 – 23, 22 
(in 7/15 borings) 

35 – Ref. 
(in 7/15 borings) 

Sand 

(10) Sigourney St. > 20 
(in 2/19 borings) 

30 – Ref. 
(in 2/19 borings) 

Sand 

(11) Union 0 – 12, 7 
(in 5/5 borings) 

65 – Ref., 83 
(in 5/5 borings) 

Silt 

5.4.5 Bedrock 

Bedrock – Bedrock was encountered at each of the proposed station locations except East 
Main Street during the Pilot Study and during the mainline study explorations.  Bedrock was 
generally described as reddish-brown to red, medium-hard to hard, highly weathered to fresh 
sandstone, siltstone, or shale.  Bedrock materials encountered during the investigation are 
consistent with the Portland Arkose formation.  The Rock Quality Designation (RQD) of 
rock core samples collected during the field investigations is provided below. 
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Table:  Bedrock  

Station 
Range of 

Depth to Top 
(feet) 

Type 
RQD (%) 

Min. – Max., Avg. 

(1) New Britain 25 – 43 Sandstone, Siltstone 0 – 94, 43 
(2) East Main St. Bedrock not encountered during field investigations 
(3) East St. 68.5 – 77.5 Sandstone, Siltstone 16 – 50, 35 
(4) Cedar St. 17.5 – 50 Shale, Siltstone 0 – 66, 43 
(5) Newington Jnct. 44 – 100 Shale, Siltstone 0 – 45, 19 
(6) Elmwood 135 – 140.5 Shale, Siltstone 0 – 56, 14 
(7) Flatbush 140 – 145 Shale, Siltstone 7 – 50, 33 
(8) Kane 155 – 156 Siltstone 0(1) 
(9) Parkville 110 Shale 0 – 7, 5 
(10) Sigourney St. 20.5 – 44 Siltstone 0(1) 

(11) Union St. 33 – 40 Siltstone, Shale, 
Sandstone 0 – 55, 10 

Note:  1) All RQD values from previous borings performed by others reported as 0. 

5.4.6 Groundwater 

Groundwater measurements were made at each station area during the Pilot studies, mainline 
design studies, and during GEI’s recent explorations.  Tables 1 through 11 summarize 
groundwater level measurements in each boring at each of the proposed stations.  Table 12 
provides groundwater measurements which were made in the observation wells installed 
during the field exploration program.  Test boring logs are provided in Appendix B.  
 
Groundwater levels will fluctuate with season, precipitation, temperature, construction 
activity in the area, and other factors.  Groundwater level measurements represent conditions 
at the times and location the measurements were made.  Significantly different groundwater 
levels may occur at other times and locations. 
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6.  Laboratory Testing 

6.1 Laboratory Testing Summary 
Laboratory testing of subsurface soils were performed previously during the pilot studies and 
the design studies as part of the subsurface explorations referenced in subsection 5.2.  Recent 
laboratory testing of samples collected during GEI’s recent field investigation was performed 
by GeoTesting Express, Inc. of Boxborough, Massachusetts, and Earth Remediation Services 
of Hamden, Connecticut.  
 
Moisture content and grain size analyses were generally performed on coarse-grained soils 
(i.e., fill materials, alluvial deposits, glacial till).  Atterberg Limits, triaxial testing, and 
consolidation tests were generally performed on the glacial lake deposits.  A summary table 
of laboratory all laboratory testing performed in the vicinity of the proposed busway stations 
is presented in Table 12.  Quantitative laboratory testing results are presented in Appendix C. 

6.2 University of Connecticut Report on Varved Clay 
We reviewed the 1978 University of Connecticut (UConn) report titled “Final Report:  Field 
Consolidation of Varved Clay” prepared by Long, et.al.  The report evaluated field data from 
five CTDOT project areas along the Connecticut River in the greater Hartford area to 
develop information on the engineering parameters of the varved clay deposits. 
 
The UConn report recommends the following parameters for the varved clay: 
 
 Compression Ratio (CR) = 0.26 
 Recompression Ratio (RR) = 0.017 
 Coefficient of Consolidation (Cv) =  1 ft2 per day (over consolidated clay) 

6.3 Varved Clay at the Proposed Busway Stations 
We reviewed one-dimensional consolidation testing results prepared by GeoTesting Express, 
Inc., for the varved clay samples collected during our recent field investigation.  From these 
results, we developed the following list of general parameters for the varved clay which 
underlies the project area. 
 
 Recompression Ratio (RR):  ranged from 0.02 to 0.07, average of 0.04 
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 Coefficient of Consolidation (Cv) (over consolidated clay):  ranged from 0.3 to 864 ft2 
per day  

 Maximum past pressure = ranged from 1,600 pounds per square foot (psf) to 6,400 
psf  

 
We observed significant variability in the value of the Coefficient of Consolidation (Cv) in 
our laboratory samples.  We attribute this variability to the anisotropic nature of the varved 
clay.  For analysis purposes, we used a Coefficient of Consolidation value of 1 ft2 per day for 
recompression as recommended by the UConn report. 
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7.  Geotechnical Recommendations 

7.1 Structures 

7.1.1 Foundation Design 

Design foundations for station platform structures as spread footings bearing on a minimum 
12-inch-thick layer of granular fill, crushed stone, or lightweight fill in accordance with the 
following design criteria: 

Station Max. 
Allowable 
Bearing 
Pressure 

(psf) 

Nominal 
Bearing 

Resistance 
Rn (psf) 

Bearing 
Resistance 
Factor, ϕ 
(AASHTO 

Table 
10.5.5.2.2-1) 

Coefficient of 
Friction (tan d) 

along bottom 

Tan d 
Resistance 
Factor ϕ 

(AASHTO 
Table 

10.5.5.2.2-1) 

Recommended New Fill 
Material Below Platform 

New Britain 3,000 6,500 0.45 0.55 0.8 NB/SB/Local:  Granular Fill  
East Main St. 3,000 6,500 0.45 0.55 0.8 NB & SB:  Granular Fill  

East Street 3,000 6,500 0.45 0.55 0.8 NB/SB/Local:  Granular Fill  
Cedar Street 3,000 6,500 0.45 0.55 0.8 NB/SB/Local:  Granular Fill  

Newington 
Junction 

3,000 6,500 0.45 0.55 0.8 NB & SB:  Crushed Stone  

Elmwood 3,000 6,500 0.45 0.55 0.8 SB:  Lightweight Fill 
NB:  Granular Fill 

1,200 3,000 0.45 0.55 0.8 Local:  Granular Fill 
Flatbush 3,000 6,500 0.45 0.55 0.8 NB*/SB*/Local:  

Crushed Stone  
Kane 3,000 6,500 0.45 0.55 0.8 SB:  Lightweight Fill 

NB:  Granular Fill 

1,200 3,000 0.45 0.55 0.8 Local:  Granular Fill 
Parkville 3,000 6,500 0.45 0.55 0.8 NB & SB*:  Lightweight Fill 

2,000 5,700 0.45 0.55 0.8 Local: Granular Fill 
Sigourney 3,000 6,500 0.45 0.55 0.8 NB/SB*/Local:  Granular Fill 

Union 1,200 3,000 0.45 0.55 0.8 Crushed Stone 
* indicates Vaulted Canopy structure 
Existing fill, where present, is not suitable for support of foundations and should be removed 
except where the fill has been proofrolled in the areas noted below.  Remove all topsoil, 
organic soil, wood, debris or other objectionable materials, and prepare the exposed subgrade 
with at least four passes of a double-drum, walk-behind vibratory roller prior to placement of 
new fill.   
 
The existing fill may be made suitable for foundation support by proofrolling the foundation 
subgrade area in accordance with the proofrolling special provision, in the following specific 
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areas:  (1) where excavation into Amtrak railroad embankments is required for fill removal; 
(2) at New Britain Station; (3) at East Street Retaining Wall 301; and (4) at Newington 
Junction Retaining Wall 501.  A special provision for subgrade proofrolling below these 
structures is included as Special Provision A-5 in Appendix A. 
 
Requirements for excavations adjacent to Amtrak are defined in the Amtrak Excavation 
Special Provision (see Appendix A).  The Amtrak Excavation Special Provision outlines 
three zones of soil below the railroad tracks and outlines specific excavation and sheeting 
requirements for each zone (refer to Sketch 1 of Special Provision A-4).  We recommend that 
existing fill materials below proposed platforms located near Amtrak within Zone 1 be 
removed to a maximum depth of 4 feet below footings, and replaced with compacted 
granular fill.  Existing fill materials within Zone 2 or Zone 3 encountered below the required 
12-inch-thick layer of compacted granular fill may be left in place.  The exposed subgrade 
within Zone 1, 2, or 3 should be proofrolled by multiple passes of a fully loaded 10-wheel 
dump truck.  Any loose or unstable zones observed during proofrolling should be removed 
and replaced with compacted granular fill.  Following proofrolling, the excavation should be 
backfilled with compacted granular fill.  These actions should be observed by a geotechnical 
engineer. 
 
Design structures to bear at least 3.5 feet below the lowest adjacent ground surface exposed 
to freezing in accordance with the CTDOT Geotechnical Manual, Section 6-2.1. 
 
Recommendations for new fill materials placed below platforms are provided in the table 
above.  Granular fill (Form 816, M.02.01,2, Grading A) and crushed stone (Form 816, 
M.01.01, No. 6) placed below platforms should extend to the lateral limits defined by points 
located 2 feet horizontally outside the bottom exterior edge of the platform footings, and 
outward and downward on a 1 horizontal to 1 vertical (1H:1V) line to the naturally deposited 
subgrade.  Geotextile fabric (see Special Provision in Appendix A) should be placed below 
and around crushed stone as a filter separator. 
 
Lightweight fill (see Special Provision in Appendix A) below platforms should extend to the 
lateral limits described above.  In addition, lightweight fill should be placed around the 
platforms from the subgrade to the ground surface within a 5 foot horizontal distance around 
the platform footprint.  Geotextile fabric (see Special Provision in Appendix A) should be 
placed below and around the lightweight fill as a filter separator.  The primary purpose of the 
lightweight fill is to reduce settlement. 
 
Estimated total and post-construction settlement is provided in the table below for each 
station platform.  We assumed a 6 month construction period and a coefficient of 
consolidation (Cv) equal to 1 ft2/day.  This value of Cv was recommended in the 1978 UConn 
study on varved clay (see subsection 6.3).   
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We also estimated differential settlement at 62 ft. intervals along the nearest Amtrak rail, 
consistent with Amtrak differential settlement criteria.  Differential settlement estimates are 
below the Amtrak action level of 0.5 inches for 80 mile per hour (mph) track.  Amtrak 
requires that settlement of the rails be monitored by survey during construction.  Settlement 
monitoring requirements are provided in the Special Provision in Appendix A. 
 
Platform Settlement: 

Station Estimated Total Settlement, 
inches 

Estimated Post Construction 
Settlement (after 6 months, 

inches) 

Est. Differential  
Settlement along 

Amtrak rails, inches 
New Britain Less than 1 Less than ½ Not Applicable 

East Main Street Less than 1 Less than ½ Not Applicable 
East Street Less than 1 Less than ½ Not Applicable 

Cedar Street Less than 1 Less than ½ Not Applicable 
Newington 

Junction 
Less than 1 Less than ½ Less than 0.1 

Elmwood SB:  2.7 
NB:  1.6  

SB:  0.9 
NB:  ½ 

Less than 0.1 

Flatbush Less than 1 Less than ½ Less than 0.1 
Kane SB:  1.0 

NB:  Less than ½ 
SB:  0.6 

NB:  Less than ½ 
0.1 

Parkville SB:  2.6 
NB:  2.0 

SB:  2.0 
NB:  1.5 

0.2 

Sigourney SB:  1.9 
NB:  2.1 

SB:  1.0 
NB:  1.1 

0.2 

Union 1.4 Less than ½ Not Applicable 

7.1.2 Subgrade Preparation for Structures at New Britain Station 

The subsurface explorations indicated that approximately 10 to 20 feet of existing fill is 
present beneath the proposed Supervisor’s Building footprint.  The fill consists primarily of 
sand with varying amounts of silt, gravel, ash, coal, brick, and concrete.  The presence of 
miscellaneous debris is likely the result of construction and subsequent demolition of 
previous buildings located on site.  The average SPT N-value was 38 blows per foot (dense) 
and ranged from 8 blows per foot (loose) to greater than 50 blows per foot (very dense).  
Refusals and high blow counts are likely due to the presence of concrete, bricks, or other 
debris. 
 
We recommend that the proposed building and busway platform foundations be supported 
using conventional spread footing foundations designed for a relatively low bearing pressure, 
after partial removal and replacement of the existing fill.  Prior to foundation construction, 
we recommend that existing fill be removed within 4 feet below the proposed bottom of 
footing elevation within the entire building and busway platform area.  Following removal of 
existing fill, we recommend the subgrade within the building and busway area be proofrolled 
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by multiple passes of a fully loaded 10-wheel dump truck.  Any loose or unstable zones 
observed during proofrolling should be removed and replaced with compacted granular fill.  
Following proofrolling, the excavation should be backfilled with compacted granular fill. 
 
The local bus platforms will be relatively light, eccentrically-loaded structures.  We 
recommend that platforms be designed as spread footing foundations bearing on a minimum 
1-foot-thick layer of compacted granular fill overlying proofrolled existing fill (as described 
above) or naturally deposited soils.  Additional over excavation of existing fill and 
replacement with compacted granular fill may be necessary if unsuitable or deleterious 
materials are observed at subgrade level or detected during proofrolling. 

7.1.3 Station Icon Structures 

Station signs with the BRT Icon will be placed near the entrance to each station.  Design icon 
foundations at New Britain, East Main Street, East Street, and Cedar Street Stations for a 
maximum allowable bearing pressure equal to 3,000 psf.  Design icon foundations at 
Newington Junction, Elmwood, Flatbush, Kane, Parkville, Sigourney, and Union Stations for 
a maximum allowable bearing pressure equal to 1,200 psf. 

7.1.4 Historic Building at Newington Junction 

A historic building will be placed on a new foundation at Newington Junction.  We 
understand that the ground level floor will be above adjacent exterior grade and no basement 
level will be provided.  We recommend that the new foundation be designed in accordance 
with design criteria provided above for platforms and signs at Newington Junction.  
Foundations should be designed to bear 4 feet below the lowest adjacent ground surface, as 
indicated in the CTDOT Geotechnical Manual, Section 6-2.1. 

7.1.5 Lateral Earth Pressures 

We recommend the following lateral earth pressures for design of the platforms: 
 
Granular Fill (Form 816, M.02.01,2, Grading A) 
 Unit Weight:  125 lbs. per cu. ft. (pcf) 
 Internal Angle of Friction:  32 degrees 
 Static (Active) Lateral Earth Pressure:  38H (psf), distributed as a triangular pressure 
 Static Plus Seismic:  22H (psf), distributed as a uniform horizontal pressure 
 Surcharge:  0.3 times the vertical surcharge load (psf), distributed as a uniform pressure 
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Lightweight Fill (Expanded Shale Aggregate – refer to Special Provision in Appendix A) 
 Unit Weight:  60 (pcf) 
 Internal Angle of Friction:  35 degrees 
 Static (Active) Lateral Earth Pressure:  16H (psf), distributed as a triangular pressure 
 Static Plus Seismic:  9.5H (psf), distributed as a uniform horizontal pressure 
 Surcharge:  0.3 times the vertical surcharge load (psf), distributed as a uniform pressure 
 
Recommended passive earth pressures are provided in Figure 4.3. 

7.1.6 Seismic Design 

Recommended seismic site classes based on 2010 AASHTO Table 3.4.2.1-1 follow: 
 

Station Site Class 
New Britain D 
East Street D 
East Main D 

Cedar Street D 
Newington Junction D 

Elmwood E 
Flatbush E 

Kane E 
Parkville E 
Sigourney E 

Union E 
 
Soils are not susceptible to liquefaction due to earthquake shaking. 

7.2 Retaining Wall Design 

7.2.1 Retaining Walls 101 through 104 (New Britain Station) 

 Type:  Cast-in-place concrete 
 Dimensions: 

o Wall 101:  217-foot-long, 9 to 12-foot differential fill height (grade at the toe to 
proposed grade behind the wall).  A 10-foot-high 2H:1V existing soil slope 
extends downward below the toe of the wall.  Retains fill for New Britain Station 
on the south side. 

o Wall 102:  292-foot-long, 2 to 11-foot differential fill height (grade at the toe to 
proposed grade behind the wall).  A proposed 3.5 to 8-foot-high 3H:1V slope 
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extends upward from the top of the wall to the new entrance road at the east and 
west ends of the wall.  Provides grade separation between the Route 72 off-ramp 
and the new entrance road. 

o Wall 103:  283-foot-long, 0 to 10 foot differential fill height (grade at the toe to 
proposed grade behind the wall).  A 6-foot-high 2H:1V slope extends downward 
below the toe of the wall to the station.  Retains fill for the new entrance road and 
flattens the existing slope. 

o Wall 104:  114-foot-long, 2 to 5 foot differential fill height (grade at the toe to 
proposed grade behind the wall).  Retains fill used to widen the Route 71 north 
approach embankment to the bridge over the busway. 

 Subsurface Conditions:  Existing fill overlying stiff glacial till and bedrock 
 Cross-Section:  Refer to Figure 3.1 
 Foundation Type:  Spread footing 
 Service Limit Bearing:  Nominal Bearing Resistance = 3,000 psf; Resistance Factor 

= 1.0 (per AASHTO 10.5.5.1); Allowable Bearing Capacity = 3,000 psf 
 Strength Limit Bearing:  Nominal Bearing Resistance = 8,000 psf; Resistance 

Factor = 0.55 (per AASHTO Table 11.5.6-1) 
 Foundation Depth:  4 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick layer of compacted granular fill.  
 Seismic Design:  Site is located within Seismic Zone 1 per 2010 AASHTO 

guidelines; seismic analysis is not required per Article 4.7.4.  
 Backfill Material:  Pervious Structure Backfill (CTDOT Form 816 M.02.05) 
 Weep Holes:  100 mm dia. weep holes at max 10 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:   

o Wall 101:  Refer to Figure 4.1 – Lateral Earth Pressures, Granular Fill Backfill 
o Wall 102:  Refer to Figure 4.1 – Lateral Earth Pressures, Granular Fill Backfill 
o Wall 103:  Refer to Figure 4.1 – Lateral Earth Pressures, Granular Fill Backfill 
o Wall 104:  Refer to Figure 4.1a – Lateral Earth Pressures, Sloping Backfill 

Above Wall, Granular Fill Backfill 
 Calculated Factor of Safety for Global Stability: 

o Wall 101:  1.5 
o Wall 102:  1.7 
o Wall 103:  1.6 
o Wall 104:  1.6 

 Estimated Total Settlement:  Less than 1 inch 

7.2.2 Retaining Wall 301 (at East Street Station) 

 Location:  East Street Station  
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 Type:  Cast-in-place concrete 
 Dimensions:  380 feet long; up to 8 feet differential fill height (grade at the toe to 

proposed grade behind the wall) 
 Retains:  Fill for East Street Station  
 Subsurface Conditions:  Existing fill overlying stiff glacial lake deposits and glacial 

till 
 Cross-Section:  Refer to Figure 3.2 
 Foundation Type:  Spread footing 
 Service Limit Bearing: Nominal Bearing Resistance = 3,000 psf; Resistance Factor 

= 1.0 (per AASHTO 10.5.5.1); Allowable Bearing Capacity = 3,000 psf 
 Strength Limit Bearing:  Nominal Bearing Resistance = 8,800 psf; Resistance 

Factor = 0.55 (per AASHTO Table 11.5.6-1) 
 Foundation Depth:  4 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick layer of crushed stone (Form 816, 

M.01.01, No. 6) over geotextile fabric over subgrade. 
 Seismic Design:  Site is located within Seismic Zone 1 per 2010 AASHTO 

guidelines; seismic analysis is not required per Article 4.7.4.  
 Backfill Material:  Pervious Structure Backfill (CTDOT Form 816 M.02.05) 
 Weep Holes:  100 mm dia. weep holes at max 10 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:  Refer to Figure 4.1 – Lateral Earth Pressures, Granular 

Fill Backfill 
 Calculated Factor of Safety for Global Stability:  greater than 2 
 Estimated Total Settlement:  Less than 1 inch 

7.2.3 Retaining Wall 501 (at Newington Junction Station)  

 Location:  Newington Junction Station 
 Type:  Cast-in-place concrete 
 Dimensions:  170 feet long; up to 10 feet differential fill height (grade at the toe to 

proposed grade behind the wall) 
 Retains:  Route 173 (Willard Avenue)  
 Subsurface Conditions:  Existing fill overlying stiff glacial lake deposits 
 Cross Section:  Refer to Figure 3.2 
 Foundation Type:  Spread footing 
 Service Limit Bearing:  Nominal Bearing Resistance = 3,000 psf; Resistance Factor 

= 1.0 (per AASHTO 10.5.5.1); Allowable Bearing Capacity = 3,000 psf 
 Strength Limit Bearing:  Nominal Bearing Resistance = 11,500 psf; Resistance 

Factor = 0.55 (per AASHTO Table 11.5.6-1) 



F I N A L  D E S I G N  R E P O R T  –  D E C E M B E R  2 0 1 0  U P D A T E  
K L E I N F E L D E R  -  S E A  C O N S U L T A N T S ,  I N C .  
C T D O T  B R T  S T A T I O N  D E S I G N   
N E W  B R I T A I N  T O  H A R T F O R D ,  C O N N E C T I C U T  
D E C E M B E R  2 ,  2 0 1 0  
 
 
 
 

 43 

 Foundation Depth:  4 feet below the lowest adjacent ground surface (CTDOT 
Geotechnical Manual, Section 6-2.1). 

 Subgrade Preparation:  Minimum 12-inch-thick layer of crushed stone (Form 816, 
M.01.01, No. 6) over geotextile fabric over subgrade. 

 Seismic Design:  Site is located within Seismic Zone 1 per 2010 AASHTO 
guidelines; seismic analysis is not required per Article 4.7.4.  

 Backfill Material:  Pervious Structure Backfill (CTDOT Form 816 M.02.05). 
 Weep Holes:  100 mm dia. weep holes at max 10 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:  Refer to Figure 4.1 – Lateral Earth Pressures, Granular 

Fill Backfill. 
 Calculated Factor of Safety for Global Stability:  2.0 
 Estimated Total Settlement:  Less than 1 inch 

7.2.4 Retaining Wall 801 (at Kane Station) 

 Location:  Kane Station 
 Type:  Cast-in-place concrete 
 Dimensions:  187 feet long; up to 8 feet differential fill height (grade at the toe to 

proposed grade behind the wall). 
 Retains:  Fill for Kane Station  
 Subsurface Conditions:  New and existing fill over soft glacial lake deposits 
 Cross Section:  Refer to Figure 3.2 
 Foundation Type:  Spread footing 
 Service Limit Bearing:  Nominal Bearing Resistance = 1,300 psf; Resistance Factor 

= 1.0 (per AASHTO 10.5.5.1); Allowable Bearing Capacity = 1,200 psf 
 Strength Limit Bearing:  Nominal Bearing Resistance = 3,200 psf; Resistance 

Factor = 0.55 (per AASHTO Table 11.5.6-1) 
 Foundation Depth:  4 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick-layer of crushed stone (Form 816, 

M.01.01, No. 6) over geotextile fabric (see Special Provision, Appendix A) over 
subgrade.   

 Seismic Design:  Site is located within Seismic Zone 1 per 2010 AASHTO 
guidelines; seismic analysis is not required per Article 4.7.4.  

 Backfill Material:  Lightweight Fill (See Special Provision, Appendix A).  
Lightweight fill should extend from the wall beneath the southbound platform, 5 feet 
all around platform. 
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 Weep Holes:  100 mm dia. weep holes at max 10 foot spacing, installed according to 
CTDOT specifications. 

 Lateral Earth Pressures:  Refer to Figures 4.2 – Lateral Earth Pressures, 
Lightweight Fill Backfill 

 Coefficient of Friction Between Footing and Base: 0.55 
 Calculated Factor of Safety for Global Stability:  1.6  
 Estimated Total Settlement:  Less than 1 inch  

7.2.5 Embankment Wall at Parkville Station 

 Location:  North end of Parkville Station 
 Type:  Terraced Embankment Walls 
 Dimensions:  Up to 7 feet high 
 Retains:  Fill for site grading, stairs, plantings  
 Subsurface Conditions:  Refer to Section 5 
 Foundation Type:  Spread footing 
 Service Limit Bearing: Nominal Bearing Resistance = 2,000 psf; Resistance Factor 

= 1.0 (per AASHTO 10.5.5.1); Allowable Bearing Capacity = 2,000 psf 
 Strength Limit Bearing:  Nominal Bearing Resistance = 5,700 psf; Resistance 

Factor = 0.55 (per AASHTO Table 11.5.6-1) 
 Foundation Depth:  4 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick layer of granular fill over 

subgrade. 
 Seismic Design:  Not required  
 Backfill Material:  Granular Fill 
 Weep Holes:  100 mm dia. weep holes at max 10 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:  Refer to Section 7.1.5 
 Calculated Minimum Factor of Safety for Global Stability:  1.5 
 Estimated Total Settlement:  Refer to table in Section 7.3 

7.2.6 Landscape Walls – South End of Elmwood Station  

 Location:  South end of Elmwood Station near the corner of New Park Avenue and 
New Britain Avenue 

 Type:  Terraced Embankment Walls 
 Dimensions:  Up to 5 feet high 
 Retains:  Fill for site grading, handicap access, stairs, plantings  
 Subsurface Conditions:  Refer to Section 5 
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 Foundation Type:  Spread footing 
 Maximum Allowable Bearing Pressure:  1,000 psf 
 Foundation Depth:  3.5 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick layer of crushed stone (Form 816, 

M.01.01, No. 6) over geotextile fabric (see Special Provision, Appendix A) over 
subgrade.   

 Seismic Design:  Not required  
 Backfill Material:  Granular Fill 
 Weep Holes:  2-inch dia. weep holes at max 6 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:  Refer to Section 7.1.5 
 Calculated Minimum Factor of Safety for Global Stability:  1.5 
 Estimated Total Settlement:  Refer to table in Section 7.3 

7.2.7 Landscape Walls – General Recommendations 

 Location:  Varies 
 Type:  Terraced Embankment Walls 
 Dimensions:  Up to 5 feet high, typically no more than 3 feet high 
 Retains:  Fill for site grading, stairs, plantings  
 Subsurface Conditions:  Refer to Section 5 
 Foundation Type:  Spread footing 
 Maximum Allowable Bearing Capacity:  1,800 psf 
 Foundation Depth:  3.5 feet below the lowest adjacent ground surface (CTDOT 

Geotechnical Manual, Section 6-2.1). 
 Subgrade Preparation:  Minimum 12-inch-thick layer of granular fill over 

subgrade. 
 Seismic Design:  Not required  
 Backfill Material:  Granular Fill 
 Weep Holes:  2-inch dia. weep holes at max 6 foot spacing, installed according to 

CTDOT specifications. 
 Lateral Earth Pressures:  Refer to Section 7.1.5 
 Calculated Minimum Factor of Safety for Global Stability:  1.5 
 Estimated Total Settlement:  Refer to table in Section 7.3 

7.3 Site Grading & Landscaping 
Fills – Placement of new fill will cause consolidation settlement of the glacial lake deposits.  
The maximum estimated settlement below landscaped areas is summarized in the following 
table: 
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Station Estimated Settlement 
Due to Proposed 

Cuts/Fills 

Estimated Post Construction 
Settlement 

(Assumes 6-mo. Construction) 

Waiting Time After Filling 
(Before Final Surfacing) 

New Britain Less than 1 inch Less than 1/2 inch --- 
East Main St. Less than 1 inch Less than 1/2 inch --- 

East Street Less than 1 inch Less than 1/2 inch --- 
Cedar Street Less than 1 inch Less than 1/2 inch --- 

Newington Jct. Less than 1 inch Less than 1/2 inch --- 
Elmwood Up to 2 inches Up to 1 inch 6 months 

 
Flatbush Up to ½ inch Up to ¼ inch --- 

Kane Up to ¾ inch Up to ½ inch --- 
Parkville Up to 2.2 inch Up to 1.6 inches 6 months 

Sigourney St. Up to 1.7 inch Up to 1 inch 6 months 
Union Station (Not Applicable to Union Station) 
 
The estimated magnitude of settlement is more than 1 inch at a few of the stations, due to 
deep deposits of soft clay.  We recommend that fill materials be placed as soon as possible 
during construction, to allow time for consolidation settlement to occur prior to completion.  
We recommend that condition of walkways should be reviewed 6 to 12 months after 
completion.  Misaligned surfaces observed at that time should be corrected.   
 
Cuts – Cuts will range from about 1.5 feet to about 7 feet at Cedar Street and Newington 
Junction and about 5 feet at Flatbush.  We recommend that permanent slopes be designed to 
be no steeper than 2 horizontal to 1 vertical (2H:1V).    
 
Excavations are expected to penetrate below groundwater at Newington Junction and 
Flatbush stations.  We recommend that underdrains be provided at these stations, as indicated 
in subsection 7.4 below.  
 
Waiting Period – The estimated total settlement indicated in the table above is high at 
Elmwood, Parkville, and Sigourney Stations.  We recommend that the construction sequence 
include a minimum 6 month long waiting period between the time that fill is placed and final 
surfacing of roadways and walkways.  The purpose of the waiting period is to allow 
consolidation settlement to occur and reduce post-construction settlement.  

7.4 Light Pole Foundations 
We assumed that pole foundations consist of a 24-inch-diameter cylindrical concrete unit 
placed at a specified depth below the proposed ground surface.  Based on the loading 
conditions provided to us and the results of our lateral pile evaluations, we computed the 
required depth of embedment assuming a maximum lateral deflection of 0.5 inches. 
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We recommend that pole foundations at New Britain, East Main Street, East Street, and 
Cedar Street be embedded at least 5 feet below the proposed ground surface to limit 
deflection.  Pole foundations at Newington Junction, Elmwood, Flatbush, Kane, Parkville, 
Sigourney and Union Stations should be embedded at least 7 feet below the proposed ground 
surface. 
 
Our evaluations and depth recommendations assume that backfill around the top 4 feet of the 
light pole foundation consists of dense, well-compacted granular fill.  We recommend that a 
minimum 2 foot wide, 4 foot deep zone of compacted granular fill be specified for light pole 
foundations.  Fill placed around light pole foundations must be well-compacted to reduce 
post-construction deflection of the foundation. 

7.5 Pavements 
Based on subsurface conditions encountered in the test borings, subgrade soil conditions are 
generally suitable for support of the proposed pavement sections.  Subgrades should be 
proofrolled prior to placement of pavement subbase and base course layers.  Soft or loose 
soils, organic materials, or objectionable debris observed or detected during proofrolling 
should be over excavated and replaced with granular fill. 
 
We recommend that an additional 12-inch-thick layer of crushed stone over geotextile fabric 
(See Special Provision, Appendix A) be provided beneath the proposed pavement section at 
Flatbush station.  This will provide additional support to the pavement section, help stabilize 
the alluvial deposit subgrade during construction, and facilitate excavation dewatering. 
 
Groundwater is expected to be above or close to pavement subgrade at Newington Junction 
and Flatbush stations.  We recommend that pavement underdrains be provided beneath 
roadways and parking areas at these stations.  Pavement underdrains should be placed within 
pavement areas within the lower portions of Newington Junction Station where site grades 
will be lowered below existing grades, and within all pavement areas at Flatbush Station, at a 
maximum design spacing of 30 feet.  Design underdrains according to CTDOT standard 
detail 751-B. 
 
Slope base and subbase course layers downward toward the edges of the pavement, and 
allow these layers to daylight at the edges. 
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8.  Construction Considerations 

8.1 Excavation 
Excavation will be in existing fill, alluvial deposits, glacial lake deposits, and glacial till.  
Conventional heavy construction equipment appears practical for excavation of soil.  Cobbles 
and boulders may be encountered in the glacial till.  The subsurface explorations did not 
encounter rock above the proposed cut depths. 
 
Requirements for excavations adjacent to Amtrak are defined in the Amtrak Excavation 
Special Provision, which is included in Appendix A.  

8.2 Temporary Lateral Support 
We anticipate that, in general, excavations may be open cut.  However, temporary lateral 
support such as steel sheet piling or soldier piles and lagging may be necessary to protect 
adjacent roadways, utilities, and other nearby structures.  The geometry of temporary cuts 
and fills should conform to OSHA excavation regulations contained in 29 CFR Part 1926, 
latest edition. 
 
Sheeting and shoring requirements for excavations adjacent to Amtrak are defined in the 
Amtrak Excavation Special Provision, which is included in Appendix A.  

8.3 Dewatering 
Excavations are expected to be below groundwater at most of the stations, and excavation 
dewatering will be required.  We anticipate that, in general, excavation dewatering may be 
accomplished by open pumping from sumps located in the bottom of excavations.  We 
recommend that excavation dewatering be established and operating early in construction.  
This is particularly important at Newington Junction and Flatbush stations where proposed 
structure and pavement grades are below the measured groundwater levels.  The contractor 
should be responsible for handling and disposal of water from excavation dewatering or 
turbid water from construction operations in accordance with applicable sedimentation and 
erosion control requirements, project permits, and regulatory agency requirements.  
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8.4 Subgrade Protection  
Surficial soils at each station site are generally loose, have a high percentage of fines, poor 
drainage properties, and are susceptible to loss of strength when disturbed by heavy 
construction equipment.  Soils at each station site are sensitive to disturbance, and are 
expected to lose strength and readily turn to mud when disturbed by construction equipment, 
making them unsuitable for structure or pavement support. 
  
Proposed pavement and structure grades at Newington Junction and Flatbush stations are 
below measured groundwater levels.  Subgrades at these stations will be particularly 
vulnerable to loss of subgrade strength due to construction equipment operating over the site.     
 
Contractors should anticipate that temporary access roads, equipment support pads, and other 
measures will be necessary to avoid disturbing subgrade soils and creating excessively 
muddy conditions at the various station sites, and that subgrade stabilization measures will be 
required to maintain the strength of the subgrade soils.  Subgrade stabilization measures 
could potentially include compacted granular fill layers placed over a high strength geogrid, 
crushed stone layers placed over high strength geotextile fabric, or other appropriate 
measures.  The Contractor is responsible for maintaining stable subgrade conditions.  

8.5 Reuse of Existing Materials 
Excavated materials will generally have excessive amounts of silt, and are not expected to be 
suitable for reuse as granular fill.  These silty materials are difficult to compact when moist 
or wet, and drying the material may be necessary to achieve compaction.  Drying can be time 
consuming and impractical, particularly during periods of wet or cold weather. 

8.6 Special Provisions  
Special provisions will be required for the following items: 
 
 Amtrak Settlement Monitoring 
 Lightweight Fill 
 Geotextile Fabric 
 Amtrak Excavation 
 Subgrade Proofrolling 

 
Special Provisions are provided in Appendix A. 
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Table 1 - Subsurface Exploration Data Summary (New Britain)

S1-1/A OW 171.7 0.0 171.7 15.0 NE NE NE NE NE NE 15.0 156.7 -- NE NE 42.0 129.7 20.0 151.7 19.2 152.5
S1-2 OW 168.9 0.0 168.9 10.0 NE NE NE NE NE NE 10.0 158.9 -- NE NE 31.0 137.9 20.0 148.9 17.2 151.7
S1-3 OW 171.5 0.0 171.5 20.0 NE NE NE NE NE NE 20.0 151.5 17.5 37.5 134.0 42.5 129.0 20.5 151.0 19.8 151.6

S1-4 174.3 0.0 174.3 20.0 NE NE NE NE NE NE 20.0 154.3 -- NE NE 42.0 132.3 21.0 153.3 NM NM
RW1-101-1 OW 178.5 0.0 178.5 8.5 NE NE NE NE NE NE 8.5 170.0 25.5 34.0 144.5 35.5 143.0 20.0 158.5 24.8 153.7

RW1-102-1 160.3 0.0 160.3 10.0 NE NE NE NE NE NE 10.0 150.3 20.0 30.0 130.3 32.5 127.8 9.0 151.3 NM NM
RW1-102-2 OW 170.5 0.0 170.5 20.0 NE NE NE NE NE NE 20.0 150.5 5.0 25.0 145.5 25.5 145.0 20.0 150.5 18.7 151.8
RW1-103-1 OW 182.2 0.0 182.2 25.0 NE NE NE NE NE NE 25.0 157.2 -- NE NE 32.0 150.2 NE NE 23.4 158.8

RW1-103-2 188.6 0.0 188.6 30.0 NE NE NE NE NE NE 30.0 158.6 -- NE NE 48.0 140.6 33.0 155.6 NM NM
RW1-104-1 OW 170.2 0.0 170.2 10.0 NE NE NE NE NE NE 10.0 160.2 -- NE NE 31.5 138.7 18.0 152.2 17.3 152.9

B-101 187.3 0.0 187.3 29.0 NE NE NE NE NE NE 29.0 158.3 -- NE NE 32.0 155.3 30.5 156.8 NM NM
B-104 170.8 0.0 170.8 16.0 NE NE NE NE NE NE 16.0 154.8 -- NE NE 32.0 138.8 20.0 150.8 NM NM
B-105 171.0 0.0 171.0 15.0 NE NE NE NE NE NE 15.0 156.0 -- NE NE 32.0 139.0 20.0 151.0 NM NM
SB-1 174.9 0.0 174.9 19.5 NE NE NE NE NE NE 19.5 155.4 20.9 40.4 134.5 56.0 118.9 30.1 144.8 29.2 145.7
SB-2 170.4 0.0 170.4 7.5 NE NE NE NE NE NE 7.5 162.9 30.5 38.0 132.4 50.0 120.4 21.7 148.7 21.8 148.6
SB-3 167.2 0.0 167.2 28.0 NE NE NE NE NE NE 28.0 139.2 11.0 39.0 128.2 49.0 118.2 19.8 147.4 NM NM
SB-4 167.3 0.0 167.3 19.5 NE NE NE NE NE NE 19.5 147.8 11.0 30.5 136.8 40.5 126.8 18.0 149.3 16.9 150.4
SB-6 172.1 0.0 172.1 10.5 NE NE NE NE NE NE 10.5 161.6 27.5 38.0 134.1 55.0 117.1 22.7 149.4 23.3 148.8
SB-7 169.3 0.0 169.3 28.5 NE NE NE NE NE NE 28.5 140.8 10.0 38.5 130.8 55.0 114.3 20.0 149.3 20.1 149.2
SB-8 168.7 0.0 168.7 37.5 NE NE NE NE NE NE NE NE NE 37.5 131.2 50.0 118.7 19.6 149.1 19.5 149.2
SB-9 168.1 0.0 168.1 -- NE NE NE NE NE NE NE NE NE NE NE 24.0 144.1 NM NM NM NM
SB-10 174.2 0.0 174.2 16.5 NE NE NE NE NE NE 16.5 157.7 23.5 40.0 134.2 53.0 121.2 18.7 155.5 23.7 150.5
SB-11 171.7 0.0 171.7 7.5 NE NE NE NE NE NE 7.5 164.2 35.5 43.0 128.7 50.0 121.7 22.8 148.9 22.8 148.9
SB-12 170.4 0.0 170.4 13.5 NE NE NE NE NE NE 13.5 156.9 16.0 29.5 140.9 52.0 118.4 23.7 146.7 21.5 148.9
SB-13 169 0.0 169.0 19.5 NE NE NE NE NE NE 19.5 149.5 13.5 33.0 136.0 49.0 120.0 19.5 149.5 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others

Subsurface Stratum
Ground 
Surface 

Elevation Depth to 
Top (feet) Elevation Depth to 

Top (feet) Elevation Depth to 
Top (feet) Elevation Depth to 

Top (feet)
Depth to 
Top (feet) Elevation

ALLUVIUM

Thickness 
(feet)

Thickness 
(feet)

FILL

Depth (feet) Elevation

Information

Elevation

BEDROCK

Previous Subsurface Investigations(4)

Recent Subsurface Investigations (2010)

GLACIAL LAKE DEPOSIT
Groundwater Information

After Drilling

Depth (feet) Elevation

While Drilling

Depth (feet) Elevation

Table 1 - Summary of Subsurface Conditions - New Britain Station
Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Termination

Boring ID
Thickness 

(feet)

TILL

Thickness 
(feet)
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Table 2 - Subsurface Exploration Data Summary (East Main)

S2-1 OW 145.8 0.0 145.8 5.0 NE NE NE NE NE NE 5.0 140.8 -- NE NE 40.4 105.4 6.0 139.8 5.5 140.3
S2-2 OW 143.2 0.0 143.2 2.0 NE NE NE NE NE NE 2.0 141.2 -- NE NE 40.5 102.7 10.0 133.2 4.7 138.5
RW2-1 148.8 0.0 148.8 2.5 NE NE NE NE NE NE 2.5 146.3 -- NE NE 40.4 108.4 11.0 137.8 NM NM

B-121 145.8 0.0 145.8 3.0 NE NE NE NE NE NE 3.0 142.8 -- NE NE 22.0 123.8 16.0 129.8 NM NM
B-122 145.4 0.0 145.4 4.0 NE NE NE NE NE NE 4.0 141.4 -- NE NE 22.0 123.4 16.0 129.4 NM NM
B-123 142.6 0.0 142.6 4.0 NE NE NE NE NE NE 4.0 138.6 -- NE NE 22.0 120.6 9.0 133.6 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others

Recent Subsurface Investigations (2010)

GLACIAL LAKE DEPOSIT

Depth (feet) Elevation

Information

Previous Subsurface Investigations(4)

Groundwater Information
After Drilling

Depth (feet) Elevation

While Drilling

Depth (feet) Elevation

Termination

Boring ID
Thickness 

(feet)

Subsurface Stratum
Ground 
Surface 

Elevation Depth to 
Top (feet)

Elevation Thickness 
(feet)

ALLUVIUM
Thickness 

(feet)

TILL

Elevation

BEDROCK
Depth to 
Top (feet)

Table 2 - Summary of Subsurface Conditions - East Main Street Station
Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260
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Top (feet)

Elevation Depth to 
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ElevationThickness 
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FILL
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Table 3 - Subsurface Exploration Data Summary (East St)

S3-1 OW 99.5 0.0 99.5 3.5 NE NE NE NE NE NE 3.5 96.0 -- NE NE 37.0 62.5 12.0 87.5 10.3 89.2
R3-1 107.2 0.0 107.2 6.0 NE NE NE NE NE NE 6.0 101.2 -- NE NE 8.0 99.2 NE NE NM NM
R3-2 105.8 0.0 105.8 4.0 NE NE NE NE NE NE 4.0 101.8 -- NE NE 8.0 97.8 NE NE NM NM
R3-3 102.0 0.0 102.0 7.0 NE NE NE NE NE NE 7.0 95.0 -- NE NE 8.0 94.0 NE NE NM NM
R3-4 98.5 0.0 98.5 2.0 NE NE NE NE NE NE 2.0 96.5 -- NE NE 8.5 90.0 NE NE NM NM

RW3-101-1 108.1 0.0 108.1 15.0 NE NE NE 15.0 93.1 -- NE NE NE NE NE 36.0 72.1 10.5 97.6 NM NM
RW3-101-2 OW 103.5 0.0 103.5 10.0 NE NE NE 10.0 93.5 -- NE NE NE NE NE 37.0 66.5 10.0 93.5 16.2 87.3

SB-29 97.5 0.0 97.5 3.0 NE NE NE NE NE NE 3.0 94.5 31.0 34.0 63.5 51.0 46.5 17.2 80.3 17.2 80.3
SB-30 96.3 0.0 96.3 4.5 NE NE NE NE NE NE 4.5 91.8 35.0 39.5 56.8 55.7 40.6 18.0 78.3 16.6 79.7
SB-31 93.4 NE NE NE NE NE NE NE NE NE 0.0 93.4 35.5 35.5 57.9 51.0 42.4 15.8 77.6 12.9 80.5

RW-101-1 99.4 NE NE NE NE NE NE NE NE NE 0.0 99.4 -- NE NE 25.0 74.4 10.0 89.4 NM NM
Notes

1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others

Table 3 - Summary of Subsurface Conditions -  East Street Station
Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260
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Table 4 - Subsurface Exploration Data Summary (Cedar St)

S4-1 OW 82.0 0.0 82.0 5.0 NE NE NE NE NE NE 5.0 77.0 -- NE NE 27.0 55.0 10.0 72.0 10.1 71.9
S4-2 71.7 NE NE NE NE NE NE NE NE NE 0.0 71.7 -- NE NE 25.1 46.6 5.0 66.7 NM NM
S4-3 79.5 NE NE NE NE NE NE NE NE NE 0.0 79.5 -- NE NE 27.0 52.5 14.0 65.5 NM NM

S4-4 OW 81.4 0.0 81.4 2.0 NE NE NE NE NE NE 2.0 79.4 -- NE NE 27.0 54.4 12.0 69.4 8.5 72.9
R4-1 110.6 0.0 110.6 -- NE NE NE NE NE NE NE NE NE NE NE 8.0 102.6 NE NE NM NM
R4-2 105.4 0.0 105.4 -- NE NE NE NE NE NE NE NE NE NE NE 6.8 98.6 NE NE NM NM
R4-3 62.5 0.0 62.5 3.0 NE NE NE 3.0 59.5 -- NE NE NE NE NE 8.0 54.5 5.0 57.5 NM NM
R4-4 80.8 0.0 80.8 2.0 NE NE NE 2.0 78.8 -- NE NE NE NE NE 8.0 72.8 NE NE NM NM
R4-5 79.5 0.0 79.5 2.0 NE NE NE NE NE NE 2.0 77.5 -- NE NE 8.0 71.5 4.0 75.5 NM NM
R4-6 79.3 NE NE NE NE NE NE NE NE NE 0.0 79.3 -- NE NE 8.0 71.3 NE NE NM NM
R4-7 79.8 NE NE NE NE NE NE NE NE NE 0.0 79.8 -- NE NE 8.0 71.8 NE NE NM NM
R4-8 76.2 NE NE NE NE NE NE NE NE NE 0.0 76.2 -- NE NE 8.0 68.2 NE NE NM NM

RB-13 81.4 0.0 81.4 10.5 NE NE NE 10.5 70.9 3.0 13.5 67.9 -- NE NE 29.8 51.6 10.5 70.9 11.0 70.4
SB-37 105.6 0.0 105.6 29.5 NE NE NE NE NE NE 29.5 76.1 48.0 77.5 28.1 89.0 16.6 29.0 76.6 34.0 71.6
SB-38 105.1 0.0 105.1 28.5 NE NE NE NE NE NE 28.5 76.6 40.0 68.5 36.6 82.0 23.1 24.0 81.1 33.2 71.9
R-11 79.9 0.0 79.9 4.0 NE NE NE NE NE NE 4 75.9 -- NE NE 20.0 59.9 15 64.9 NM NM
R-12 76.5 0.0 76.5 3.5 NE NE NE NE NE NE 3.5 73.0 -- NE NE 20.0 56.5 10 66.5 NM NM
R-13 75.4 NE NE NE NE NE NE NE NE NE 0 75.4 -- NE NE 20.0 55.4 8 67.4 NM NM
R-14 72.5 NE NE NE NE NE NE NE NE NE 0 72.5 -- NE NE 20.0 52.5 8.0 64.5 5.0 67.5
R-15 79.7 0.0 79.7 4.0 NE NE NE NE NE NE 4 75.7 -- NE NE 15.0 64.7 12.0 67.7 NM NM
R-16 80.3 0.0 80.3 3.0 NE NE NE NE NE NE 3 77.3 -- NE NE 15.0 65.3 3.0 77.3 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 5 - Subsurface Exploration Data Summary (Newington Jct)

S5-1 69.3 0.0 69.3 3.5 NE NE NE 3.5 65.8 9.5 13.0 56.3 -- NE NE 33.5 35.8 1.0 68.3 NM NM
S5-2 OW 78.5 0.0 78.5 6.5 NE NE NE NE NE NE 6.5 72.0 22.0 28.5 50.0 30.1 48.4 10.0 68.5 5.3 73.2

R5-1 77.7 NE NE NE NE NE NE NE NE NE 0.0 77.7 -- NE NE 6.0 71.7 NE NE NM NM
R5-2 78.9 0.0 78.9 2.0 NE NE NE NE NE NE 2.0 76.9 -- NE NE 6.8 72.1 NE NE NM NM
R5-3 78.7 0.0 78.7 4.0 NE NE NE NE NE NE 4.0 74.7 -- NE NE 8.0 70.7 NE NE NM NM
R5-4 79.8 0.0 79.8 2.5 NE NE NE NE NE NE 2.5 77.3 -- NE NE 8.0 71.8 NE NE NM NM
R5-5 79.0 0.0 79.0 6.5 NE NE NE 6.5 72.5 -- NE NE NE NE NE 8.0 71.0 NE NE NM NM

RW5-1 OW 73.7 0.0 73.7 15.0 NE NE NE 15.0 58.7 8.0 23.0 50.7 7.0 30.0 43.7 32.0 41.7 9.0 64.7 5.6 68.1

SB-41 70.0 0.0 70.0 7.5 NE NE NE 7.5 62.5 12.0 19.5 50.5 30.5 50.0 20.0 65.0 5.0 20.0 50 NM NM
SB-42 74.1 0.0 74.1 7.5 NE NE NE 7.5 66.6 9.5 17.0 57.1 18.0 35.0 39.1 45.0 29.1 7.0 67.1 7.2 66.9
SB-43 69.3 0.0 69.3 4.5 NE NE NE 4.5 64.8 9.0 13.5 55.8 11.5 25.0 44.3 35.0 34.3 4.0 65.3 1.3 68.0

RW-104 78.8 0.0 78.8 0.3 NE NE NE NE NE NE 0.3 78.5 17.3 17.6 61.2 28.0 50.8 15.0 63.8 NM NM
RW-105 76.4 0.0 76.4 3.0 NE NE NE NE NE NE 3.0 73.4 16.0 19.0 57.4 24.0 52.4 13.0 63.4 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 6 - Subsurface Exploration Data Summary (Elmwood)

S6-1 OW 65.8 0.0 65.8 6.5 NE NE NE 6.5 59.3 53.5 60.0 5.8 -- NE NE 62.0 3.8 15.0 50.8 13.7 52.1
S6-2 66.0 0.0 66.0 6.5 NE NE NE 6.5 59.5 52.5 59.0 7.0 -- NE NE 62.0 4.0 15.0 51.0 NM NM

S6-3 OW 62.3 0.0 62.3 2.5 NE NE NE 2.5 59.8 47.5 50.0 12.3 -- NE NE 62.0 0.3 8.0 54.3 12.1 50.2
S6-4 62.7 0.0 62.7 5.0 NE NE NE 5.0 57.7 43.5 48.5 14.2 9.5 58.0 4.7 60.0 2.7 5.0 57.7 NM NM
R6-1 62.7 0.0 62.7 4.0 NE NE NE 4.0 58.7 -- NE NE NE NE NE 8.0 54.7 NE NE NM NM
R6-2 59.8 0.0 59.8 2.0 NE NE NE 2.0 57.8 -- NE NE NE NE NE 8.0 51.8 NE NE NM NM
R6-3 55.0 0.0 55.0 2.0 NE NE NE 2.0 53.0 -- NE NE NE NE NE 8.0 47.0 NE NE NM NM
R6-4 51.8 0.0 51.8 2.0 NE NE NE 2.0 49.8 -- NE NE NE NE NE 8.0 43.8 NE NE NM NM

SB-47 64.1 0.0 64.1 8.7 NE NE NE 8.7 55.4 41.3 50.0 14.1 10.0 60.0 4.1 70.0 -5.9 18.5 45.6 20.1 44.0
SB-48 62.8 0.0 62.8 1.5 NE NE NE 1.5 61.3 48.5 50.0 12.8 10.0 60.0 2.8 70.0 -7.2 11.3 51.5 7.2 55.6
SB-49 65.9 0.0 65.9 16.5 NE NE NE 16.5 49.4 41.5 58.0 7.9 16.0 74.0 -8.1 85.0 -19.1 NE NE NM NM
SB-50 62.9 0.0 62.9 2.8 NE NE NE 2.8 60.1 42.2 45.0 17.9 22.0 67.0 -4.1 78.0 -15.1 35.0 27.9 18.5 44.4
SB-51 60.4 0.0 60.4 4.5 NE NE NE 4.5 55.9 40.5 45.0 15.4 20.1 65.1 -4.7 78.0 -17.6 21.0 39.4 20.2 40.2
SB-52 64.2 0.0 64.2 13.5 13.5 50.7 26.5 40.0 24.2 30.0 70.0 -5.8 30.0 100.0 -35.8 110.0 -45.8 18.0 46.2 28.0 36.2

NBA-102(OW) 53.8 0.0 53.8 3.5 NE NE NE 3.5 50.3 -- NE NE NE 44.0 9.8 51.5 2.3 5.0 48.8 7.7 46.1
RW-116 67.8 0.0 67.8 2.0 NE NE NE 2.0 65.8 -- NE NE NE NE NE 57.0 10.8 9.0 58.8 10.0 57.8

RW-117(OW) 66.7 0.0 66.7 2.0 NE NE NE 2.0 64.7 -- NE NE NE NE NE 55.0 11.7 5.0 61.7 14.2 52.5
RW-118 64.4 0.0 64.4 22.0 NE NE NE 22.0 42.4 -- NE NE NE NE NE 55.0 9.4 10.0 54.4 10.0 54.4
TB-101 63.8 0.0 63.8 37.0 NE NE NE 37.0 26.8 31.5 68.5 -4.7 31.5 100.0 -36.2 110.0 -46.2 25.0 38.8 31.0 32.8

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 7 - Subsurface Exploration Data Summary (Flatbush)

S7-1 OW 74.8 0.0 74.8 1.5 1.5 73.3 13.5 15.0 59.8 -- NE NE NE NE NE 42.0 32.8 8.0 66.8 3.8 71.0
S7-2 75.3 0.0 75.3 0.5 0.5 74.8 14.5 15.0 60.3 -- NE NE NE NE NE 42.0 33.3 3.5 71.8 NM NM
R7-1 75.1 0.0 75.1 2.0 2.0 73.1 -- NE NE NE NE NE NE NE NE 8.0 67.1 NE NE NM NM
R7-2 74.2 0.0 74.2 4.0 4.0 70.2 -- NE NE NE NE NE NE NE NE 8.0 66.2 7.0 67.2 NM NM
R7-3 72.4 0.0 72.4 2.0 2.0 70.4 -- NE NE NE NE NE NE NE NE 8.0 64.4 7.0 65.4 NM NM

SB-56 70.1 0.0 70.1 7.5 7.5 62.6 3.0 10.5 59.6 87.5 98.0 -27.9 -- NE NE 111.5 -41.4 56.6 13.5 NM NM
SB-57 70.1 0.0 70.1 3.5 3.5 66.6 13.0 16.5 53.6 83.5 100.0 -29.9 -- NE NE 116.5 -46.4 14.4 55.7 12.1 58.0
SB-58 71.7 0.0 71.7 2.5 2.5 69.2 11.0 13.5 58.2 86.5 100.0 -28.3 39.0 139.0 -67.3 150.0 -78.3 25.0 46.7 25.7 46.0
SB-59 70.4 0.0 70.4 7.5 NE NE NE 7.5 62.9 92.5 100.0 -29.6 40.5 140.5 -70.1 148.0 -77.6 NM NM 14.7 55.7

SB-01-1 74.0 0.0 74.0 5.5 5.5 68.5 8.0 13.5 60.5 85.0 98.5 -24.5 36.5 135.0 -61.0 145.0 -71.0 5.0 69.0 5.7 68.3
SB-01-2 70.4 0.0 70.4 2.0 2.0 68.4 8.0 10.0 60.4 88.0 98.0 -27.6 -- NE NE 107.0 -36.6 3.0 67.4 3.0 67.4
RW-1 73.6 0.0 73.6 2.5 2.5 71.1 11.0 13.5 60.1 80.0 93.5 -19.9 -- NE NE 102.0 -28.4 6.0 67.6 21.0 52.6
RW-2 74.7 0.0 74.7 0.5 0.5 74.2 9.5 10.0 64.7 95.0 105.0 -30.3 -- NE NE 112.0 -37.3 5.0 69.7 4.0 70.7
RW-8 74.4 0.0 74.4 5.0 5.0 69.4 8.5 13.5 60.9 79.5 93.0 -18.6 -- NE NE 107.0 -32.6 3.0 71.4 24.0 50.4
RW-9 75.8 0.0 75.8 2.5 2.5 73.3 11.0 13.5 62.3 -- NE NE NE NE NE 42.0 33.8 5.0 70.8 NM NM
RW-11 73.1 0.0 73.1 0.5 0.5 72.6 6.5 7.0 66.1 -- NE NE NE NE NE 42.0 31.1 3.0 70.1 6.0 67.1
RW-12 70.0 0.0 70.0 5.0 5.0 65.0 7.0 12.0 58.0 -- NE NE NE NE NE 42.0 28.0 5.0 65.0 NM NM
R-107 73.7 0.0 73.7 0.5 0.5 73.2 11.5 12.0 61.7 -- NE NE NE NE NE 17.0 56.7 2.9 70.8 NM NM
R-109 75.3 0.0 75.3 5.0 5.0 70.3 3.5 8.5 66.8 -- NE NE NE NE NE 17.0 58.3 5.0 70.3 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 8 - Subsurface Exploration Data Summary (Kane)

S8-1 OW 64.8 0.0 64.8 2.5 2.5 62.3 12.5 15.0 49.8 -- NE NE NE NE NE 42.0 22.8 8.0 56.8 5.0 59.8
S8-2 OW 63.3 0.0 63.3 5.0 NE NE NE 5.0 58.3 -- NE NE NE NE NE 42.0 21.3 15.0 48.3 9.7 53.6

S8-3 55.8 0.0 55.8 1.0 1.0 54.8 4.0 5.0 50.8 -- NE NE NE NE NE 42.0 13.8 7.0 48.8 NM NM
S8-4 47.8 0.0 47.8 5.0 5.0 42.8 5.0 10.0 37.8 -- NE NE NE NE NE 42.0 5.8 6.5 41.3 NM NM

S8-5 OW 57.4 NE NE NE 0.0 57.4 5.0 5.0 52.4 105.0 110.0 -52.6 -- NE NE 112.0 -54.6 8.0 49.4 4.2 53.1

SB-73 65.2 0.0 65.2 7.5 7.5 57.7 27.5 35.0 30.2 75.0 110.0 -44.8 -- NE NE 135.6 -70.4 65.0 0.2 68.9 -3.7
SB-74 45.1 0.0 45.1 1.0 1.0 44.1 15.5 16.5 28.6 88.5 105.0 -59.9 -- NE NE 140.0 -94.9 12.1 33.0 NM NM
SB-75 54.7 0.0 54.7 4.5 4.5 50.2 12.0 16.5 38.2 83.5 100.0 -45.3 40.0 140.0 -85.3 150.0 -95.3 16.4 38.3 NM NM
SB-76 64.8 0.0 64.8 4.5 4.5 60.3 9.5 14.0 50.8 91.0 105.0 -40.2 -- NE NE 150.0 -85.2 6.5 58.3 35.1 29.7
SB-77 63.6 NE NE NE 0.0 63.6 16.5 16.5 47.1 83.5 100.0 -36.4 -- NE NE 135.9 -72.3 12.8 50.8 4.8 58.8
RW-18 45.0 0.0 45.0 10.0 10.0 35.0 8.5 18.5 26.5 -- NE NE NE NE NE 42.0 3.0 12.0 33.0 NM NM
RW-19 56.3 0.0 56.3 3.0 NE NE NE 3.0 53.3 -- NE NE NE NE NE 27.0 29.3 5.0 51.3 NM NM
RW-20 65.0 0.0 65.0 4.0 NE NE NE 4.0 61.0 -- NE NE NE NE NE 62.0 3.0 0.0 65.0 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 9 - Subsurface Exploration Data Summary (Parkville)

S9-1 OW 61.5 0.0 61.5 5.0 NE NE NE 5.0 56.5 -- NE NE -- NE NE 42.0 19.5 4.0 57.5 5.2 56.3
S9-2 OW 55.5 0.0 55.5 3.0 NE NE NE 3.0 52.5 -- NE NE NE NE NE 42.0 13.5 6.0 49.5 10.8 44.6

S9-3 55.2 0.0 55.2 3.0 NE NE NE 3.0 52.2 -- NE NE NE NE NE 42.0 13.2 6.0 49.2 NM NM
R9-1 60.9 0.0 60.9 4.0 4.0 56.9 -- NE NE NE NE NE NE NE NE 8.0 52.9 NE NE NM NM
R9-2 61.9 0.0 61.9 -- NE NE NE NE NE NE NE NE NE NE NE 8.0 53.9 NE NE NM NM
R9-3 62.5 0.0 62.5 3.0 3.0 59.5 -- NE NE NE NE NE NE NE NE 8.0 54.5 NE NE NM NM

SB-79 63.4 0.0 63.4 5.5 5.5 57.9 5.0 10.5 52.9 81.6 134.5 -71.1 -- NE NE 151.5 -88.1 5.0 58.4 6.6 56.8
SB-80 62.7 0.0 62.7 3.0 3.0 59.7 13.5 16.5 46.2 73.8 120.0 -57.3 -- NE NE 141.5 -78.8 7.0 55.7 7.2 55.5
SB-81 58.3 0.0 58.3 4.5 4.5 53.8 9.0 13.5 44.8 85.2 130.0 -71.7 -- NE NE 148.3 -90.0 7.0 51.3 7.2 51.1
SB-82 63.5 0.0 63.5 5.5 5.5 58.0 8.0 13.5 50.0 65.0 115.0 -51.5 -- NE NE 136.5 -73.0 12.0 51.5 25.3 38.2
SB-83 62.3 NE NE NE 0.0 62.3 16.5 16.5 45.8 69.2 115.0 -52.7 -- NE NE 141.5 -79.2 8.0 54.3 7.2 55.1

SB-02-1 61.8 0.0 61.8 0.0 NE NE NE 0.0 61.8 71.2 133.0 -71.2 23.0 156.0 -94.2 166.0 -104.2 NE NE NM NM
SB-02-2 63.0 0.0 63.0 7.0 NE NE NE 7.0 56.0 77.5 133.5 -70.5 21.5 155.0 -92.0 160.0 -97.0 NE NE NM NM
RW-22 58.7 0.0 58.7 6.0 6.0 52.7 4.0 10.0 48.7 -- NE NE NE NE NE 42.0 16.7 5.0 53.7 NM NM
RW-23 63.4 0.0 63.4 5.0 5.0 58.4 5.0 10.0 53.4 -- NE NE NE NE NE 64.0 -0.6 7.0 56.4 NM NM

Notes
1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others
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Table 10 - Subsurface Exploration Data Summary (Sigourney)

S10-1 OW 52.9 0.0 52.9 4.5 NE NE NE 4.5 48.4 -- NE NE NE NE NE 42.0 10.9 6.0 46.9 4.4 48.4
S10-2 OW 61.3 0.0 61.3 5.5 NE NE NE 5.5 55.8 -- NE NE NE NE NE 42.0 19.3 11.0 50.3 8.3 53.0
S10-3 OW 61.7 0.0 61.7 5.5 NE NE NE 5.5 56.2 -- NE NE NE NE NE 42.0 19.7 22.0 39.7 8.6 53.2

R10-1 62.8 0.0 62.8 -- NE NE NE NE NE NE NE NE NE NE NE 8.0 54.8 NE NE NM NM
R10-2 61.8 0.0 61.8 7.0 NE NE NE 7.0 54.8 -- NE NE NE NE NE 8.0 53.8 NE NE NM NM
R10-3 57.3 0.0 57.3 -- NE NE NE NE NE NE NE NE NE NE NE 8.0 49.3 NE NE NM NM
R10-4 60.3 0.0 60.3 7.0 NE NE NE 7.0 53.3 -- NE NE NE NE NE 8.0 52.3 NE NE NM NM

SB-88 53.4 0.0 53.4 7.5 7.5 45.9 12.0 19.5 33.9 55.5 75.0 -21.6 -- NE NE 95.1 -41.7 25.0 28.4 25.7 27.7
R-01 62.1 0.0 62.1 3.0 NE NE NE 3.0 59.1 -- NE NE NE NE NE 17.0 45.1 NE NE NE NE
R-02 62.1 0.0 62.1 5.0 NE NE NE 5.0 57.1 -- NE NE NE NE NE 17.0 45.1 NE NE NE NE
R-03 66.0 0.0 66.0 16.0 NE NE NE 16.0 50.0 -- NE NE NE NE NE 17.0 49.0 NE NE NE NE
R-08 60.6 0.0 60.6 10.0 NE NE NE 10.0 50.6 -- NE NE NE NE NE 17.0 43.6 8.0 52.6 NM NM
R-09 52.7 0.0 52.7 5.0 NE NE NE 5.0 47.7 -- NE NE NE NE NE 17.0 35.7 15.0 37.7 NM NM

RW-101-1 60.0 0.0 60.0 7.5 NE NE NE 7.5 52.5 -- NE NE NE NE NE 17.0 43.0 NE NE NE NE
RW-102-1 52.9 0.0 52.9 3 NE NE NE 3 49.9 -- NE NE NE NE NE 17 35.9 3 49.9 NM NM
RW-102-2 52.8 0.0 52.8 3.0 NE NE NE 3.0 49.8 -- NE NE NE NE NE 17.0 35.8 0.3 52.6 NM NM
RW-102-3 52.4 0.0 52.4 3.0 NE NE NE 3.0 49.4 -- NE NE NE NE NE 29.0 23.4 3.0 49.4 NM NM
RW-102-4 51.9 0.0 51.9 5.0 NE NE NE 5.0 46.9 -- NE NE NE NE NE 17.0 34.9 NE NE NE NE

RW-32 61.4 0.0 61.4 8.5 NE NE NE 8.5 52.9 66.5 75.0 -13.6 -- NE NE 87.0 -25.6 10.0 51.4 12.5 48.9
Notes

1) "NE" indicates "Not Encountered"
2) "--" indicates stratum not fully penetrated due to termination of boring
3) "NM" indicates water level was not reported
4) Information shown is based on GEI's interpretation of test boring logs prepared by others

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Ground 
Surface 

Elevation Depth to 
Top (feet)

Elevation Depth to 
Top (feet)

Depth to 
Top (feet)

Elevation

Subsurface Stratum

Depth to 
Top (feet)

Thickness 
(feet)

Thickness 
(feet)

Thickness 
(feet)

Boring ID
Thickness 

(feet)
Elevation

BEDROCKFILL

Elevation

Termination
TILLALLUVIUM

Table 10 - Summary of Subsurface Conditions - Sigourney Street Station

Previous Subsurface Investigations(4)

Recent Subsurface Investigations (2010)

GLACIAL LAKE DEPOSIT

Depth (feet) Elevation

Information

Elevation

Groundwater Information
After Drilling

Depth (feet) Elevation

While Drilling

Elevation Depth to 
Top (feet)

Depth (feet)
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Table 11 - Subsurface Exploration Data Summary (Union)

S11-1 OW 36.5 0.0 36.5 5.0 NE NE NE 5.0 31.5 20.0 25.0 11.5 8.0 33.0 3.5 42.5 -6.0 5.0 31.5 4.2 32.3

SB-104 36.0 0.0 36.0 4.5 4.5 31.5 15.0 19.5 16.5 9.0 28.5 7.5 11.5 40.0 -4.0 50.5 -14.5 7.0 29.0 7.2 28.8
Notes

1) "NE" indicates "Not Encountered"
2) "--" indicates data is not available
3) Information shown is based on GEI's interpretation of test boring logs prepared by others

Previous Subsurface Investigations(4)

GEI Current Subsurface Investigations (2010)

GLACIAL LAKE DEPOSIT

Depth (feet) Elevation

Information

ElevationThickness 
(feet)

TILL
Groundwater Information

After Drilling

Depth (feet) Elevation

While Drilling

Depth (feet) Elevation

Termination

Table 11 - Summary of Subsurface Conditions - Union Station

BEDROCK
Subsurface StratumGround 

Surface 
Elevation Depth to 

Top (feet)
Elevation Depth to 

Top (feet)
Elevation Depth to 

Top (feet)
Elevation Depth to 

Top (feet)
Depth to 
Top (feet)

Elevation

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Boring ID
Thickness 

(feet)
Thickness 

(feet)
Thickness 

(feet)

ALLUVIUMFILL
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Table 12 - Laboratory Testing Summary
Proposed Busway

GEI Project No. 092260

Direct 
Simple 
Shear

CU Triaxial (10)

S1-1/A OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
S1-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
S1-4 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW1-101-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW1-102-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW1-103-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW1-103-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW1-103-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW1-103-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW1-104-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW1-104-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SB-1 1 1 1 S-4 10.5 to 12 Gravel (GC-GM) 20 16 13.9 -- -- -- -- -- -- -- -- -- --

SB-2 2 2 2 S-2
S-4

4.5 to 6
10.5 to 12

Sand (SM)
Sand (SM)

21
NP

21
NP

20.3
10.3 -- -- -- -- -- -- -- -- -- --

SB-4 1 1 1 S-5 13.5 to 15 Silt (ML) 21 20 24.4 -- -- -- -- -- -- -- -- -- --

SB-5 2 2 2 S-2 & S-3
S-9

4.5 to 9
25.5 to 27

Sand (SM)
Sand (SM)

24
16

23
14

6.3
2.8 -- -- -- -- -- -- -- -- -- --

SB-6 1 1 1 S-7 19.5 to 21 Sand (SW-SM) NP NP 7.9 -- -- -- -- -- -- -- -- -- --
SB-7 2 1 1 S-8 22.5 to 24 Silt (ML) 20 21 25.1 -- -- -- -- -- -- -- -- -- --

SB-8 3 2 2 S-5
S-10 & S-11

13.5 to 15
28.5 to 31

Sand (SW-SM)
Sand (SP)

16
NP

16
NP

9.5
18.7 -- -- -- -- -- -- -- -- -- --

SB-10 1 1 1 S-8 22.5 to 24 Sand (SM) NP NP 16.4 -- -- -- -- -- -- -- -- -- --
SB-11 1 1 1 S-5 13.5 to 15 Sand (SM) 20 17 14.1 -- -- -- -- -- -- -- -- -- --
SB-12 1 1 1 S-8 22.5 to 24 Sand (SM) 16 14 12.4 -- -- -- -- -- -- -- -- -- --
SB-13 1 1 1 S-7 19.5 to 21 Sand (SW-SM) NP NP 15.7 -- -- -- -- -- -- -- -- -- --

S2-2 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW2-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

S3-1 OW 1 0 1 S-5 15 to 17 Clay (CL-ML) 23 18 20.0 -- -- -- -- -- -- -- -- -- --
R3-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R3-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW3-101-1 1 0 1 S-8 30 to 32 Clay (CL) 28 18 24.0 -- -- -- -- -- -- -- -- -- --
RW3-101-2 1 0 1 S-8 30 to 32 Clay (CL-ML) 27 21 29.0 -- -- --  -- -- -- -- -- --

S4-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
S4-3 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
S4-4 1 0 1 S-3 5 to 7 Clay (CL) 34 21 34.0
R4-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RB-13 1 1 1 S-3 7.5 to 9 Sand (SM) 18 18 13.3 -- -- -- -- -- -- -- -- -- --
SB-37 1 1 1 S-4 10.5 to 12 Gravel (GC) 27 17 17.1 -- -- -- -- -- -- -- -- -- --

SB-38 2 2 2 S-8
S-15

22.5 to 24
54 to 55.5

Gravel (GC)
Sand (SM)

23
NP

15
NP

23.4
21.5 -- -- -- -- -- -- -- -- -- --

S5-1 1 0 1 S-4 10 to 12 Silt (ML) 27 22 30.0 -- -- -- -- -- -- -- --
S5-2 OW 0 2 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

R5-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R5-5 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RW5-1 OW 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SB-41 1 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SB-42 2 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- UC = 8 ksi (11)

SB-43 1 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
RW-105 1 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SEA Consultants, Inc.

Busway Station Boring ID

Number of 
Index Tests(3)

(1) New Britain

(3) East Street

(2) East Main Street

(4) Cedar Street

(5) Newington Junction

Bedrock Testing

MC GS AL Sample 
Number

s’pre (7) 

(ksf)
s’insitu

 (7) 

(ksf)
CR (8) RR (8)

Glacial Lake Deposits

Test 
Depth 
(feet)

Sample 
Number LL (%) PL (%)Test Depth (feet) s’pre - s’insitu 

(ksf)
Number of 

Tests

Primary 
Constituent 

(USCS)

Atterberg Limits (4)

MC (%) (5)

Consolidation Testing (6)

Cv (RR) (9)

(ft2/day)
Number of Tests
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Table 12 - Laboratory Testing Summary
Proposed Busway

GEI Project No. 092260

Direct 
Simple 
Shear

CU Triaxial (10)

SEA Consultants, Inc.

Busway Station Boring ID

Number of 
Index Tests(3)

  

Bedrock Testing

MC GS AL Sample 
Number

s’pre (7) 

(ksf)
s’insitu

 (7) 

(ksf)
CR (8) RR (8)

Glacial Lake Deposits

Test 
Depth 
(feet)

Sample 
Number LL (%) PL (%)Test Depth (feet) s’pre - s’insitu 

(ksf)
Number of 

Tests

Primary 
Constituent 

(USCS)

Atterberg Limits (4)

MC (%) (5)

Consolidation Testing (6)

Cv (RR) (9)

(ft2/day)
Number of Tests

T-1 35 to 37 4.0 2.8 1.2 0.16 0.03 6.9E-01 -- -- --
T-2 45 to 47 5.0 3.4 1.6 0.15 0.05 6.0E+01 -- -- --
T-1 30 to 32 4.2 2.6 1.6 0.16 0.03 8.6E+01 -- -- --
T-2 40 to 42 16.0 3.1 12.9 0.08 0.02 8.6E+02 -- -- --

S6-3 OW 1 1 1 S-7 30 to 32 Clay (CL) 41 20 36.0 -- -- -- -- -- -- -- -- -- --
S6-4 1 0 1 S-5 20 to 22 Clay (CH) 51 22 51.0 -- -- -- -- -- -- -- -- -- --
R6-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R6-4 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SB-46 2 4 2 UP-1 31.1 to 31.2
31.2 to 31.3

Clay (CH)
Clay (CH)

34
88

29
30

--
68.0 UP-1 31 4.2 2.8 1.4 0.26 0.07 -- -- --

SB-47 2 0 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SB-48 1 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SB-49 1 2 2 S-10
S-17

28.5 to 30
65 to 66.5

Clay (CL)
Clay (CL)

41
20

24
13

48.0
7.8 -- -- -- -- -- -- -- -- -- --

SB-50 2 2 2 S-5
S-15

13.5 to 15
55 to 56.5

Clay (CH)
Silt (ML)

60
15

27
15

61.6
15.2 -- -- -- -- -- -- -- -- -- --

SB-51 2 1 1 S-3 7.5 to 9 Clay (CH) 59 26 36.2 -- -- -- -- -- -- -- -- -- --

SB-52 1 3 3
S-5
S-14
S-17

13.5 to 15
55 to 56.5
70 to 71.2

Sand (SP-SM)
Clay (CL)
Sand (SM)

NP
37
NP

NP
22
NP

6.0
63.2
15.3

ST-1 50.5 4.4 4.2 0.2 0.15 0.04 -- -- --

RW-116 5 0 1 D 19.75 Clay (CH) 69 29 60.7 D 19.75 4.6 1.5* 3.1 0.28 0.06 -- 3 --

RW-118 3 1 2 S-6
S-7

15 to 17
20 to 22

Clay (CL)
Clay (CL)

35
29

20
18

28.8
25.0 -- -- -- -- -- -- -- -- -- --

TB-101 2 2 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
TB-102 1 1 0 -- -- -- -- -- -- U-3E 56.9 4.4 5.1* -- 0.1 0.02 1 --

S-3 5 to 7 Silt (ML) NP NP 28.0 -- -- -- -- -- -- -- -- -- --
S-6 20 to 22 Clay (CL) 36 20 47.0 -- -- -- -- -- -- -- -- -- --

27 to 29 (upper) 55 24 64.0
27 to 29 (lower) 48 23 56.0
38 to 40 (upper) 57 24 60.0
38 to 40 (lower) 55 23 50.0

S7-2 1 1 1 S-7 25 to 27 Clay (CL) 49 23 55.0 -- -- -- -- -- -- -- -- -- --
R7-2 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SB-56 1 2 2 S-15
S-25

55 to 56.5
105 to 106.5

Clay (CL)
Sand (SM)

41
NP

25
NP

40.2
15.2 ST-1 31.7 2.5 2.4 0.1 0.2 0.06 -- 1 --

SB-57 2 1 1 S-15 55 to 56.5 Clay (CL) 42 23 45.7 -- -- -- -- -- -- -- -- -- --

SB-58 2 3 3
S-14
S-21
S-25

50 to 51.5
90 to 91.5

110 to 111.5

Clay (CH)
Silt (ML)

Sand (SM)

53
24
NP

25
24
NP

56.6
34.2
23.1

UP-1 80.3 6.2 5.4 0.8 0.22 0.07 -- -- --

SB-59 2 1 1 S-25 & S-26 105 to 111.5 Silt (ML) NP NP 23.7 -- -- -- -- -- -- -- -- -- --

R-107 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R-109 0 2 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

UP-1 21 2.9 2.3* 0.6 0.22 0.05 -- -- --

UP-2 31 3.1 2.8* 0.3 0.23 0.04 -- -- --

UP-3 41 3.0* 3.2* -- 0.22 0.06 -- -- --

RW-9 3 1 2 S-5
S-10

10 to 12
35 to 37

Silt (ML)
Silt (MH)

29
58

26
41

--
-- -- -- -- -- -- -- -- -- -- --

SB-01-1 6 3 4

S-7
S-11
S-13
UP-1

22 to 24
40 to 42
50 to 52
20 to 22

--
Silt (MH)
Silt (MH)
Clay (CL)

32
61
52
49

34
50
46
24

--
--
--
--

UP-1 21 2.8 1.3 1.5 0.23 0.04 -- -- --

UP-1 16 4.5* 0.9* 3.6 0.15 0.04 -- -- --
UP-2 26 2.9 1.3* 1.6 0.23 0.04 -- -- --

4RW-8 6 3

(6) Elmwood

0 2 1

14 1 6S7-1 OW

UP-2

T-2

T-3

(7) Flatbush

S-7
S-11
S-14
UP-2

22 to 24
42 to 44
55 to 57
 30 to 32

Clay (CL)
Silt (MH)
Silt (ML)
Clay (CL)

48
62
41
49

2.1 0.21

0.04

0.02

SB-01-2

-- --

-- --

T-2

T-3

27 to 29

38 to 40

4.0

--

S6-2 8 1 0 -- -- -- -- -- --

S6-1 OW 8 1 0 -- -- -- -- --

--

--2.6E-01

2.6E+02

1.7 2.3 0.17

4.4 2.3

49 24

26
48
36
24

--
--
--
--

--25 to 27 Clay (CL)

Clay (CH)

Clay (CH)
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Table 12 - Laboratory Testing Summary
Proposed Busway

GEI Project No. 092260

Direct 
Simple 
Shear

CU Triaxial (10)

SEA Consultants, Inc.

Busway Station Boring ID

Number of 
Index Tests(3)

  

Bedrock Testing

MC GS AL Sample 
Number

s’pre (7) 

(ksf)
s’insitu

 (7) 

(ksf)
CR (8) RR (8)

Glacial Lake Deposits

Test 
Depth 
(feet)

Sample 
Number LL (%) PL (%)Test Depth (feet) s’pre - s’insitu 

(ksf)
Number of 

Tests

Primary 
Constituent 

(USCS)

Atterberg Limits (4)

MC (%) (5)

Consolidation Testing (6)

Cv (RR) (9)

(ft2/day)
Number of Tests

T-1 20 to 22 4.0 1.5 1.5 0.14 0.03 6.9E+02 -- -- --
T-2 30 to 32 4.6 2.1 2.5 0.19 0.03 6.0E+00 -- -- --

S-4 10 to 12 Clay (CL) 32 19 37.0 -- -- -- -- -- -- -- -- -- --
37 to 39 (upper) Clay (CH) 57 25 57.0
37 to 39 (lower) Clay (CH) 59 26 62.0

S8-3 1 1 1 S-5 15 to 17 Clay (CL) 45 25 59.0 -- -- -- -- -- -- -- -- -- --
25 to 27 (upper) Clay (CH) 58 25 58.0
25 to 27(lower) Clay (CH) 57 25 61.0
50 to 52 (upper) Clay (CH) 59 27 59.0
50 to 52 (lower) Clay (CH) 64 25 58.0

SB-73 1 3 3

S-10
S-18
S-27
UP-1

28.5 to 30
70 to 71.5

115 to 116.5
31.3

Silt (ML)
Clay (CL)

Sand (SM)
Clay (CL)

NP
48
NP
29

NP
23
NP
21

33.1
46.1
21.4
24.3

UP-1 30.6 4.0 3.4 0.6 0.11 0.02 -- 1 --

SB-74 1 3 3
S-3
S-20
S-27

7.5 to 9
85 to 86.5

120 to 121.5

Silt (ML)
Clay (CH)

Gravel (GC-GM)

NP
58
22

NP
25
17

27.6
44.9
12.8

-- -- -- -- -- -- -- -- -- --

SB-75 1 2 2 S-14
S-26

50 to 51.5
110 to 111.5

Clay (CH)
Silt (ML)

57
NP

24
NP

53.3
24.8 -- -- -- -- -- -- -- -- -- --

SB-76 1 3 3
S-10
S-20
S-30

28.5 to 30
80 to 81.5

130 to 131.5

Clay (CH)
Clay (CL)

Sand (SP-SM)

59
41
NP

26
25
NP

51.6
43.6
19.2

-- -- -- -- -- -- -- -- -- --

SB-77 1 3 3

S-9
S-20
S-29
UP-1

25 to 26.5
85 to 86.5

130 to 131.5
40 to 42

Clay (CL)
Silt (ML)

Sand (SM)
Clay (CH)

44
35
17
74

26
25
16
43

44.1
42.3
11.3
72.1

UP-1 41.6 4.2 2.3 1.9 0.21 0.06 -- 1 --

S9-1 OW 1 0 1 S-4 10 to 12 Clay (CL) 31 22 37.0 -- -- -- -- -- -- -- -- -- --
S-3 5 to 7 Clay (CL) 33 20 35.0 -- -- -- -- -- -- -- -- -- --

17 to 19 (upper) Clay (CL) 36 19 46.0
17 to 19 (lower) Clay (CL) 43 24 50.0
27 to 29 (upper) Clay (CH) 52 23 55.0
27 to 29 (lower) Clay (CH) 59 24 59.0

R9-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R9-3 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SB-79 1 2 2 S-16
S-33

60 to 61.5
145 to 146.5

Clay (CH)
Sand (SM)

63
20

27
17

50.1
11.5 -- -- -- -- -- -- -- -- -- --

SB-80 1 5 5

S-4
S-12
S-18
S-24
S-30

10 to 11.5
40 to 41.5
70 to 71.5

100 to 101.5
130 to 131.5

Silt (ML)
Clay (CH)
Clay (CH)
Clay (CL)

Sand (SP-SM)

30
50
55
42
NP

27
27
28
24
NP

37.4
46.2
51.0
44.9
19.1

-- -- -- -- -- -- -- -- -- --

SB-81 3 1 1 S-14 50 to 51.5 Clay (CH) 59 27 51.0 -- -- -- -- -- -- -- -- -- --

SB-82 0 3 4

S-6
S-14
S-22
S-28

16.5 to 18
50 to 51.5
95 to 96.2

125 to 126.5

Clay (CL)
Clay (CH)
Clay (CH)

Sand (SW-SM)

36
59
42
NP

24
27
25
NP

39.1
60.2
46.9
11

-- -- -- -- -- -- -- -- -- --

SB-83 1 3 3
S-3
S-18
S-30

7.5 to 9
70 to 71.5

130 to 131.5

Silt (ML)
Clay (CH)

Sand (SW-SM)

NP
59
NP

NP
27
NP

35.7
52.0
10.6

-- -- -- -- -- -- -- -- -- --

SB-84 1 1 1 UP-1 30 to 32 Clay (CH) 66 30 65.4 UP-1 31.6 3.2 2.6 0.6 0.16 0.04 -- 1 --

SB-02-1 10 1 4

S-10
S-12
S-14
S-17

45 to 47
55 to 57
65 to 67
80 to 82

Silt (MH)
Silt (ML)
Silt (MH)
Silt (ML)

62
48
56
37

49
43
46
30

--
--
--

49.4

-- -- -- -- -- -- -- -- -- --

SB-02-2 0 2 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
UP-1 26 2.2 1.6* 0.6 0.21 -- -- -- --
UP-2 41 4.5 2.1* 2.4 0.22 0.04 -- -- --

(8) Kane

(9) Parkville

RW-23 2 2 3 UP-1
UP-2

25 to 27
40 to 42

Clay (CH)
Clay (CL)

50
44

23
23

T-2 T-2 27 to 29

--
--

S9-2 OW 5013

S8-5 OW 12 0 4

T-1

T-2

T-1

1

1

-- --

--

--

--

7 0 3

0.17 0.02

4.4 2.2 2.2 0.18

0.20 0.04

T-1 25 to 27 4.0 1.8 2.2

0.21

S8-1 OW 8

1 --

1

S8-2 OW
0.04T-2 37 to 39 4.2 2.7 1.5T-2

0.21 0.05

--

--

--5.2E+01

2.6E-01

3.5E+01

8.6E-01

6.9E+01

1

1

1 0 -- -- -- -- -- --

0.05

T-1 17 to 19 4.4 1.7 2.7

T-2 50 to 52 5.0 3.2 1.8
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Table 12 - Laboratory Testing Summary
Proposed Busway

GEI Project No. 092260

Direct 
Simple 
Shear

CU Triaxial (10)

SEA Consultants, Inc.

Busway Station Boring ID

Number of 
Index Tests(3)

  

Bedrock Testing

MC GS AL Sample 
Number

s’pre (7) 

(ksf)
s’insitu

 (7) 

(ksf)
CR (8) RR (8)

Glacial Lake Deposits

Test 
Depth 
(feet)

Sample 
Number LL (%) PL (%)Test Depth (feet) s’pre - s’insitu 

(ksf)
Number of 

Tests

Primary 
Constituent 

(USCS)

Atterberg Limits (4)

MC (%) (5)

Consolidation Testing (6)

Cv (RR) (9)

(ft2/day)
Number of Tests

T-1 20 to 22 3.5 1.5 2.0 0.18 0.03 7.8E-01 -- -- --
T-2 30 to 32 4.2 2.0 2.2 0.17 0.03 5.2E+01 -- -- --

S-4 10 to 12 Clay (CL) 29 17 23.0 -- -- -- -- -- -- -- -- -- --
17 to 19 (upper) Clay (CH) 68 27 57.0
17 to 19 (lower) Clay (CH) 64 27 63.0
27 to 29 (upper) Clay (CH) 65 31 67.0
27 to 29 (lower) Clay (CH) 56 26 58.0

R-1 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
R-3 0 1 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

RB-41 3 1 1 S-4 10 to 11.5 Clay (CH) 62 26 65.7 -- -- -- -- -- -- -- -- -- --

SB-87 1 2 2 S-6
S-15

16.5 to 18
55 to 56.5

Clay (CH)
Clay (CH)

54
55

26
26

55.7
57.4 -- -- -- -- -- -- -- -- -- --

SB-88 2 3 3
S-6
S-12
S-18

16.5 to 18
40 to 41.5
70 to 71.5

Clay (CH)
Clay (CL)
Clay (CL)

57
36
28

28
24
19

33.9
49.7
26.3

-- -- -- -- -- -- -- -- -- --

RW-31 6 0 0 -- -- -- -- -- -- UP-1 16 2.75* 1.2* 1.5 0.24* 0.04* -- -- --
RW-101-1 0 3 1 S-5 10 to 12 Clay (CH) 61 26 38.0 -- -- -- -- -- -- -- -- -- --

RW-102-1 0 2 2 S-3
S-5

5 to 7
15 to 17

Clay (CH)
Clay (CH)

54
57

27
24

51.0
64.0 -- -- -- -- -- -- -- -- -- --

RW-102-3 0 1 1 S-7 20 to 22 Clay (CH) 59 27 60.0 -- -- -- -- -- -- -- -- -- --
RW-102-5 0 1 1 S-5 15 to 17 Clay (CH) 60 26 47.0 -- -- -- -- -- -- -- -- -- --

12 to 14 (upper) Clay (CH) 59 24 46.0
12 to 14 (lower) Clay (CL) 46 21 50.0

S-5 15 to 17 Clay (CL) 48 23 42.0 -- -- -- -- -- -- -- -- -- --

SB-100 7 2 3
S-4

UP-1
UP-1

10 to 11.5
22.7
22.8

Clay (CH)
Clay (CH)
Clay (CH)

51
35
62

24
28
25

38.0
45.0
45.0

UP-1 22.6 1.2 3.9 -- 0.23 0.04 -- 1 --

SB-101 1 1 1 S-4 10 to 11.5 Clay (CH) 51 24 32.6 -- -- -- -- -- -- -- -- -- --

SB-103 0 2 2 S-2
S-5

4.5 to 6
13.5 to 15

Clay (CL)
Clay (CL)

43
40

24
24

37.2
40.9 -- -- -- -- -- -- -- -- -- --

SB-104 8 2 2 S-4
S-8

10.5 to 12
22.5 to 24

Sand (SC-SM)
Clay (CL)

26
44

20
23

16.5
42.2 -- -- -- -- -- -- -- -- -- --

Notes: 
S1-1 Recent laboratory test (GEI Consultants, Inc.)
SB-1 Previous subsurface exploration (Pilot or Mainline Designer)

1)  “ * ” indicates that value was estimated by GEI based on review of laboratory data
2)  “--“ indicates that test was not performed
3)  Index Testing: “MC” = Moisture Content, “GS” = Grain Size Analysis, “AL” = Atterberg Limits
4)  Atterberg Limits: “LL” = Liquid Limit, “PL” = Plastic Limit, "USCS" = Unified Soil Classification System, "NP" = Non Plastic
5) Moisture Content reported only if a moisture content test was performed on the same sample at the Atterberg Limit test
6)  Refers to a One-Dimensional Consolidation Test performed on Glacial Lake Deposit Sample
7)  s’pre = Effective Preconsolidation Soil Pressure; s’insitu = Effective Insitu Soil Pressure
8)  CR = Compression Ratio (Cc/1+e0); RR = Recompression Ratio (Cr/1+e0) where
      Cc = Compression Index, Cr = Recompression Index, and e0 = Initial Void Ratio
9)  Refers to the approximate Coefficient of Consolidation during Recompression
10)  Refers to a Consolidated Undrained (CU) Triaxial Test performed on Glacial Lake Deposit Sample
11)  “UC” refers to an Unconfined Compression Test on Bedrock Sample

(11) Union

(10) Sigourney Street

T-1 17 to 19 2.8
S10-2 OW 12 0 5

T-1

-- -- -- -- --

T-1 12 to 14 6.4
S11-1 OW 7 1 3

T-2 T-2 27 to 29 4.0

T-1

S10-1 8 0 0 --

1 --

1

1

--

--

1.0 5.4 0.19 0.03

0.22 0.04

0.17 0.04

--

--

--1.5 1.3

2.0 2.0

2.6E-01

2.6E-01

1.3E+02
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19.5 152.1 27 3/22/2010 2:15 PM K. Weber

19.2 152.5 42 4/6/2010 1:35 PM K. Weber

17.5 151.4 33 3/22/2010 2:35 PM K. Weber

17.2 151.7 48 4/6/2010 1:45 PM K. Weber

20.0 151.4 28 3/22/2010 2:25 PM K. Weber

19.8 151.6 43 4/6/2010 1:50 PM K. Weber

24.7 153.9 24 3/22/2010 2:20 PM K. Weber

24.8 153.7 39 4/6/2010 1:25 PM K. Weber

19.0 151.5 34 3/24/2010 1:35 PM K. Weber

18.7 151.8 47 4/6/2010 1:10 PM K. Weber

DRY DRY 33 3/24/2010 1:45 PM K. Weber

23.4 158.8 46 4/6/2010 1:18 PM K. Weber

17.9 152.3 33 3/22/2010 2:50 PM K. Weber

17.3 152.9 48 4/6/2010 2:05 PM K. Weber

6.1 139.7 35 3/22/2010 1:55 PM K. Weber

5.5 140.3 50 4/6/2010 2:15 PM K. Weber

5.4 137.8 19 3/22/2010 2:05 PM K. Weber

4.7 138.5 34 4/6/2010 2:10 PM K. Weber

Groundwater Observations

Depth(2) (feet) Inspector

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Station ID Boring ID Ground Surface 
Elevation TimeElevation(3) Date

Elapsed time  
from 

installation 
(days)

168.94

171.69S1-1/A OW

S1-2 OW

S1-3 OW

145.82

170.20

178.54

171.45

170.47

182.19

S2-1 OW

RW1-101-1 OW

RW1-102-2 OW

RW1-104-1 OW

RW1-103-1 OW

143.20S2-2 OW

New Britain

East Main
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Groundwater Observations

Depth(2) (feet) Inspector

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Station ID Boring ID Ground Surface 
Elevation TimeElevation(3) Date

Elapsed time  
from 

installation 
(days)

 

 

12.4 87.1 24 3/22/2010 1:35 PM K. Weber

10.3 89.2 39 4/6/2010 2:25 PM K. Weber

17.5 86.0 28 3/22/2010 1:45 PM K. Weber

16.2 87.3 43 4/6/2010 2:35 PM K. Weber

21.5 60.5 20 3/22/2010 1:00 PM K. Weber

10.1 71.8 35 4/6/2010 2:50 PM K. Weber

14.0 68.0 154 8/3/2010 9:35 AM R, Connors

9.4 72.0 21 3/22/2010 1:10 PM K. Weber

8.5 72.9 36 4/6/2010 3:00 PM K. Weber

12.2 69.2 155 8/3/2010 9:30 AM R. Connors

7.4 71.1 3 2/18/2010 2:26 PM R. Connors

6.2 72.4 35 3/22/2010 12:00 PM K. Weber

5.3 73.2 50 4/6/2010 3:15 PM K. Weber

7.9 65.8 6 2/18/2010 2:17 PM R. Connors

6.8 66.9 38 3/22/2010 12:00 PM K. Weber

5.6 68.1 53 4/6/2010 3:10 PM K. Weber

15.7 50.1 12 3/22/2010 8:25 AM K. Weber

13.7 52.1 27 4/6/2010 9:15 AM K. Weber

12.7 49.6 7 2/18/2010 2:07 PM R. Connors

12.3 49.9 39 3/22/2010 11:52 AM K. Weber

12.1 50.2 54 4/6/2010 3:25 PM K. Weber

East Street

S6-1 OW 65.80

S4-1 OW 81.97

RW3-101-2 OW

S3-1 OW

103.47

99.49

RW5-1 OW

S5-2 OW

73.66

78.54

Newington Jct

Elmwood

62.26S6-3 OW

Cedar Street

S4-4 OW 81.37
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Groundwater Observations

Depth(2) (feet) Inspector

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Station ID Boring ID Ground Surface 
Elevation TimeElevation(3) Date

Elapsed time  
from 

installation 
(days)

 

 

5.3 69.5 10 2/18/2010 1:55 PM R. Connors

4.0 70.8 42 3/22/2010 11:33 AM K. Weber

3.8 71.0 57 4/6/2010 3:40 PM K. Weber

DRY DRY 12 3/22/2010 8:53 AM K. Weber

5.0 59.8 27 4/6/2010 9:38 AM K. Weber

10.9 52.4 9 2/18/2010 1:25 PM R. Connors

10.4 52.9 41 3/22/2010 11:10 AM K. Weber

9.7 53.6 56 4/6/2010 12:35 PM K. Weber

4.7 52.7 41 3/22/2010 11:20 AM K. Weber

4.2 53.1 56 4/6/2010 12:22 PM K. Weber

6.9 54.6 13 2/18/2010 12:50 PM R. Connors

5.8 55.7 45 3/22/2010 10:35 AM K. Weber

5.2 56.3 60 4/6/2010 11:38 AM K. Weber

11.4 44.1 13 2/18/2010 1:00 PM R. Connors

12.0 43.5 45 3/22/2010 10:45 AM K. Weber

10.8 44.6 60 4/6/2010 11:45 AM K. Weber

Kane S8-2 OW

S8-1 OW

63.29

64.77

S9-2 OW

S9-1 OW

57.36S8-5 OW

Parkville

Flatbush S7-1 OW 74.79

55.47

61.49
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Groundwater Observations

Depth(2) (feet) Inspector

Proposed Busway
SEA Consultants, Inc.
GEI Project No. 092260

Station ID Boring ID Ground Surface 
Elevation TimeElevation(3) Date

Elapsed time  
from 

installation 
(days)

 

 

7.6 45.3 11 3/22/2010 9:35 AM K. Weber

4.4 48.4 26 4/6/2010 10:05 AM K. Weber

8.9 52.4 14 2/18/2010 12:20 PM R. Connors

8.5 52.8 46 3/22/2010 9:50 AM K. Weber

8.3 53.0 61 4/6/2010 11:21 AM K. Weber

9.2 52.5 16 2/18/2010 12:25 PM R. Connors

8.8 52.9 48 3/22/2010 9:55 AM K. Weber

8.6 53.2 63 4/6/2010 11:30 AM K. Weber

4.9 31.6 1 2/4/2010 10:33 AM R. Connors

5.4 31.1 15 2/18/2010 12:00 PM R. Connors

5.2 31.3 47 3/22/2010 10:15 AM K. Weber

4.2 32.3 62 4/6/2010 10:43 AM K. Weber

Notes
1) "NE" = Not Encountered
2) Depth measured from ground surface

Union S11-1 OW 36.46

S10-2 OW 61.34

S10-1 OW 52.88

Sigourney

S10-3 OW 61.71
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Appendix A 

Draft Special Provisions 
 
 
Appendix contains: 
 

� Appendix A-1:  Amtrak Settlement Monitoring 

� Appendix A-2:  Lightweight Fill 

� Appendix A-3:  Geotextile 

� Appendix A-4:  Amtrak Excavation 

� Appendix A-5:  Subgrade Proofrolling 



Appendix A1 

Special Provision – Amtrak Settlement Monitoring 
  







Appendix A2 

Special Provision – Lightweight Fill 
  



Compacted Lightweight Fill - Item #0980xxxA 

0214xxxA – Compacted Lightweight Fill 

 

CONNDOT Form 816, SECTION 2.14, Compacted Granular Fill, shall apply with the following 

amendments: 

 

Article 2.14.01 – Description:  Insert the following provisions at the end of the section: 

 

Work under this item shall also include furnishing and placing lightweight fill in the 

slopes, as a foundation for structures where shown on the plans or directed by the 

Engineer.  This work shall be performed as hereinafter specified, to the dimensions 

indicated on the plans, or as directed by the Engineer.  

 

 Article 2.14.02 – Materials:  Insert the following provisions at the end of the section: 

  

Lightweight fill shall be a rotary kiln expanded shale aggregate meeting the requirements 

of ASTM C 330.  The aggregate shall consist of tough, durable, non-corrosive particles 

with the following gradation: 

              Lightweight Fill 

  Square Mesh Sieves   Percent Passing by Weight 

   1 in.           100 

   3/4 in.         80-100 

   3/8 in.                         10-50 

   No. 4            0-15 

 

The dry loose unit weight of lightweight fill shall be less than 50 pcf.  The lightweight 

aggregate supplier shall submit verification of a compacted density (AASHTO T99) of 

less than 60 pcf. 

 

The maximum soundness loss of lightweight fill when tested with 5 cycles of magnesium 

sulphate shall be 10 percent (ASTM C 88). 

 

The maximum Los Angeles Abrasion loss of lightweight fill when tested in accordance 

with ASTM C 131 (B grading) shall be 40 percent. 

 

Article 2.14.03 – Construction Methods: Insert the following provisions at the end of 

the section: 

 

When applicable and except where noted below, light weight fill placement shall 

conform to the requirements of Section 2.02.03 of the Standard Specifications, Form 816. 

 

Lightweight fill shall be placed in layers of a maximum thickness of 1 ft.  Each layer 

shall be compacted by the use of vibratory compaction equipment weighing not more 

than 10 tons static weight.  The minimum of passes shall be two (2) and the maximum 

four (4).  The actual number of passes shall be determined by the engineer depending on 

the type of compactor used. 

 

    



Appendix A3 

Special Provision – Geotextile 
  



Geotextile - Item #0755xxxA 

0755xxxA – Geotextile 

 

CONNDOT Form 816, SECTION 7.55, Geotextile, shall apply with the following amendments: 

 

 Article 7.55.02 – Materials:  Insert the following provisions at the end of the section: 

  

Geotextile for the BRT project shall consist of a separation/filtration-type fabric such as 

Mirafi 140N or another similar commercially-available product with equal or greater 

properties.  



Appendix A4 

Special Provision – Amtrak Excavation 
  



Amtrak Excavation - Item #0203xxxA 

0203xxxA – Amtrak Excavation 

 

CONNDOT Form 816, SECTION 2.03, Structure Excavation, shall apply with the following 

amendments: 

 

 Article 2.03.01 – Description:  Insert the following provisions at the end of the section: 

  

Section 02261A – Requirements for Temporary Sheeting and Shoring to Support Amtrak 

Tracks  











Appendix A5 

Special Provision – Subgrade Proofrolling 
 



Subgrade Proofrolling - Item #0203xxxB 

0203xxxB – Subgrade Proofrolling 

 

CONNDOT Form 816, SECTION 2.03, Structure Excavation, shall apply with the following 

amendments: 

 

Article 2.03.03 – Construction Methods:  Insert the following provisions at the end of 

Item 2 – Preparation of Foundations: 

  

Where removal of the full thickness of existing fill is not required, the subgrade shall be 

proofrolled by multiple passes of a fully loaded 10-wheel dump truck. Any loose or 

unstable zones observed during proofrolling shall be removed and replaced with 

compacted granular fill.  Following proofrolling, the excavation shall be backfilled with 

compacted granular fill.   
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Appendix B 

Subsurface Exploration Logs 
 
 
Appendix contains: 
 

� Appendix B-1:  New Britain Station 

� Appendix B-2:  East Main Street Station 

� Appendix B-3:  East Street Station 

� Appendix B-4:  Cedar Street Station 

� Appendix B-5:  Newington Junction Station 

� Appendix B-6:  Elmwood Station 

� Appendix B-7:  Flatbush Station 

� Appendix B-8:  Kane Station 

� Appendix B-9:  Parkville Station 

� Appendix B-10:  Sigourney Street Station 

� Appendix B-11:  Union Station 

 
 
 

































































































































Appendix B2 

Station 2:  East Main Street – Subsurface Exploration Logs 
 
 
Appendix contains: 
 

• Recent subsurface explorations performed by GEI Consultants, Inc. (2010) 

• Previous subsurface explorations performed by others during Pilot studies 
and mainline design studies 

 

  

























































































































































































Fill

Glacial
Lake

Deposits

6.5'

(0'- 2') Brown to black f-c SAND, little silt,
trace c-f gravel, with little ash and coal
fragments, moist

(2'- 4') Brown to reddish brown f-c SAND,
trace silt, trace c-f gravel, with trace coal
fragments, moist

(5'- 6.5') Reddish brown f-c SAND, little
silt, little f-m gravel, moist

(6.5'- 7') Grayish brown clayey SILT, little f
sand, moist

(10'- 12') Brown SILT, and f sand, trace f
gravel, wet

(15'- 17') Brown with gray SILT, some f
sand, moist
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Sample Type:   S = Split Spoon   R = Rock Core   T = Undisturbed Piston   V = Vane Shear Test

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

Hole No.: S6-1 OW
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Connecticut DOT Boring Report

Material Description
and Notes

SM-001-M REV. 1/02
No. of
Core Runs: 0

Hammer Wt.:

Stat./Offset:

Rock: 0

Casing Size/Type:   N/A

Inspector: Kari Weber

NOTES:
    - Depth to Water - Estimated during drilling
    - Depth to Water - Measured in observation well

Project Description: CTDOT BRT STATION DESIGN

Total Penetration in

Fall:

Northing: 827143.86

Easting: 1006992.41

Surface Elevation: 65.8

Driller: Steve Ramsdell

Sampler Type/Size: Cased Boring

Engineer: N/A

Start Date: 3-8-10

Finish Date: 3-10-10
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Appendix B8 

Station 8:  Kane – Subsurface Exploration Logs 
 
 
Appendix contains: 
 

• Recent subsurface explorations performed by GEI Consultants, Inc. (2010) 

• Previous subsurface explorations performed by others during Pilot studies 
and mainline design studies 

 













































































































































































































































































































Asphalt

Fill

Varved Clay

Medium dense, fine to coarse SAND, little(+) Silt,
some(-) fine Gravel, (moist)

Stiff, gray Clayey SILT, trace fine Sand, (moist)

Medium, tan to gray (1/8" to 3/16" varves) Clayey
SILT

Stiff, brown to tan (1/8" to 3/16" varves) SILT and
CLAY, trace fine Sand

Soft, light gray (varves 1/4" to 3/8") CLAY and
SILT, trace fine Sand

END OF BORING 17ft
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Finish Date: 10-14-08 Bridge No.:

Route No.:

Inspector: Ray Underwood

Fall: 30"Hammer Wt.: Hammer Wt.: 140 lbs.

Northing: 839315.3
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Core Runs: 0

R
Q
D
 %

Start Date: 10-14-08

Casing Size/Type: 3 1/4" HSA

Total Penetration in

Hole No.: R-01

Sheet
1  of  1

No. of
Soil Samples: 5

Fall:

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

Groundwater Observations: @None observed
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Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1014912.0

Surface Elevation: 62.1

SM-001-M REV. 1/02
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Town: Hartford

NOTES:



Asphalt

Fill

Varved Clay

Medium dense,
Top 6":  gray brown fine to coarse SAND, some
fine to coarse Gravel, little Silt
Bottom 8":  tan to gray SILT, little fine Sand,
(moist)
Medium dense, tan to gray SILT, little to fine to
coarse Sand, (moist)

Very stiff, gray to tan SILT and CLAY (varves 1/8"
thick), trace fine Sand

Hard, gray to tan SILT and CLAY (varves 1/8"
thick), trace fine Sand

Stiff, gray to tan SILT and CLAY (varves 1/8"
thick), trace fine Sand

Stiff, gray to tan CLAY and SILT (varves 1/8"),
trace fine Sand
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Soil Samples: 6

Fall:

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

Groundwater Observations: @None observed
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Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1015015.8

Surface Elevation: 62.1
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Asphalt

Fill

Varved Clay

Medium dense, brown fine to coarse SAND, little
Silt, little(-) fine to coarse Gravel (moist)

Medium dense, red brown fine to coarse SAND,
little fine to coarse Gravel, trace Silt

Medium dense, red brown fine to coarse SAND,
little fine Gravel, little Silt

Top 6": Medium dense, red brown fine to coarse
SAND, little fine Gravel, little Silt
Bottom 8": red brown, fine SAND, trace Silt

Medium dense, red brown fine to coarse SAND,
little fine Gravel, trace Silt

Top 12": Loose, red brown fine SAND, little Silt,
little fine Gravel
Bottom 12": Medium, gray to tan (1/16" to 1/10"
varves) SILT and CLAY, trace red fine Sand
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Start Date: 10-14-08

Casing Size/Type: 3 1/4" HSA

Total Penetration in

Hole No.: R-03

Sheet
1  of  1

No. of
Soil Samples: 6

Fall:

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

Groundwater Observations: @None observed
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Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1015126.8

Surface Elevation: 66.0
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NOTES:



Fill

Varved Clay

Dense, dark gray to brown fine to coarse SAND,
some fine to coarse Gravel, little Silt

Medium dense, gray to brown fine to coarse
SAND, some Silt, little fine to coarse Gravel

Medium dense, gray to black SILT and fine to
medium SAND, little fine to coarse Gravel, trace
Coal

Medium dense, gray to brown fine to coarse
SAND, some Silt, trace Brick Cinders, (wet)

Medium dense, brown SILT and Silty CLAY,
(varved)

Very stiff, brown (varved) Silty CLAY
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Route No.:

Inspector: Garry Jacobson

Fall: 30"Hammer Wt.: Hammer Wt.: 140 lbs.

Northing: 839362.3
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Core Runs: 0
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Start Date: 9-30-08

Casing Size/Type: 3 1/4" HSA

Total Penetration in

Hole No.: R-08

Sheet
1  of  1

No. of
Soil Samples: 6

Fall:

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

Groundwater Observations: @8' after 0 hrs.
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Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1015214.0

Surface Elevation: 60.6
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Town: Hartford

NOTES:



Asphalt

Fill

Varved Clay

Medium dense, brown fine to medium SAND, little
fine to coarse Gravel, little Silt

Top 6": Loose, brown fine to medium SAND, little
fine to coarse Gravel, little Silt
Bottom 6": Loose, black fine SAND, little Silt, trace
Cinders, (moist)

Top 6": Loose, gray SILT and CLAY, trace
Organics
Bottom 12" Medium, brown CLAY and SILT, trace
fine Sand

Very stiff, brown (varves 1/4" to 1/2" thick) Silty
CLAY, trace fine Sand (moist)

Very stiff, brown (varves 1/4" to 1/2" thick) Silty
CLAY, trace fine Sand

Medium stiff, brown to red brown (varves 1/4" to
1/2" thick) Silty CLAY, trace fine Sand (wet)
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Sampler Type/Size: SS / 1 3/8"

Groundwater Observations: @15' during drilling
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Material Description
and Notes
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per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1015169.1

Surface Elevation: 52.7
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6" Asphalt

Fill

Varved Clay

Medium dense, brown to gray SILT, some fine to
coarse Sand, trace(-) fine Gravel

Medium dense, SILT, little fine to medium Sand

Medium dense, fine to medium SAND, some Silt,
little fine to coarse Gravel

Top 4": Medium dense, brown fine to medium
SAND, some Silt
Bottom 16": Very stiff, gray to brown CLAY and
SILT

Very stiff, brown, (varved 1/8") Silty CLAY and
SILT, trace fine Sand (moist)

Medium stiff, brown (varved 1/4" to 1/2") Silty
CLAY and Clayey SILT, trace fine Sand (wet)
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Soil Samples: 6

Fall:

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

Groundwater Observations: @None observed
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Material Description
and Notes

Blows on
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per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1014923.0

Surface Elevation: 60.0
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NOTES:  Augered through asphalt from 0 to 6 inches



Crushed
Stone

Fill

Varved Clay

Top 3": Medium dense, gray fine to coarse
GRAVEL, little Sand
Bottom 11": Dense, dark gray to brown fine to
medium SAND, little Silt, trace fine Gravel
Top 8": Medium dense, brown fine to medium
SAND, trace Silt.
Bottom 8":  Very stiff, gray to brown Silty CLAY
(varves 1/8 to 1/4"), trace fine Sand partings

Stiff, gray (varved 1/4") Silty CLAY and SILT,
trace(-) fine Sand

Soft, gray CLAY and SILT

Very soft, gray CLAY and SILT

END OF BORING 17ft
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Hole No.: RW-102-1
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Soil Samples: 5

Fall:

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

Groundwater Observations: @3'   after 0 hours
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Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1014872.6

Surface Elevation: 52.9
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NOTES:



Fill

Varved Clay

Dense, black to dark brown fine to coarse SAND,
some Silt, little fine to coarse Gravel, trace Cinder

Top 10": Dense, brown fine to coarse SAND,
some Gravel, little Silt.
Bottom 6": Very stiff, gray brown SILT and CLAY,
trace fine Sand,(wet)

Hard, brown SILT and Clay, trace fine Sand

Very stiff, brown SILT and CLAY, trace fine to
medium Sand, trace fine Gravel

Medium, brown Silty CLAY (layers to 1/2" thick)
and red brown CLAY and SILT (layers to 1/4"
thick), sample is varved

END OF BORING 17ft
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Material Description
and Notes

Blows on
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per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1014957.1

Surface Elevation: 52.8
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Fill

Varved Clay

Dense, black to brown fine to coarse SAND, little
Silt

Top 10": Medium dense, brown fine to coarse
SAND, little Silt (wet)
Bottom 8": Very stiff, gray Silty CLAY, slightly
organic odor

Very stiff, gray Silty CLAY (wet)

Hard, brown Silty CLAY (1/8" to 1/2") and SILT,
little fine Sand

Very stiff, brown Silty CLAY  (1/8") and SILT, little
fine Sand

Medium, tan Silty CLAY and SILT, little fine to
coarse Sand

Soft, gray Silty CLAY and Clayey SILT
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Town: Hartford

NOTES:



Varved Clay
(con't)

Very soft, gray Silty CLAY and Clayey SILT
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G
e
n
e
ra
liz
e
d

S
tr
a
ta

D
e
s
c
ri
p
ti
o
n

D
e
p
th
 (
ft
)

25

30

35

40

45

50

SAMPLES

Connecticut DOT Boring Report

Material Description
and Notes

Blows on
Sampler

per 6 inches

Core Barrel Type:

Engineer: GeoDesign, Inc.

Rock: 0ft

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%

Easting: 1015133.5

Surface Elevation: 52.4

SM-001-M REV. 1/02

P
e
n
. 
(i
n
.)

R
e
c
. 
(i
n
.)

E
le
v
a
ti
o
n
 (
ft
)

25

20

15

10

5

Earth: 29ft

Stat./Offset:

Project Description: New Britain / Hartford Busway - Retaining Wall 2

S
a
m
p
le

T
y
p
e
/N
o
.

Project No.: 63-H137 / 0331-014.0

Town: Hartford

NOTES:



Fill

Varved Clay

Medium dense, black to gray fine to coarse SAND,
some Silt (moist)

Medium dense, brown fine to coarse SAND, some
Silt (moist)

Very stiff, gray Silty CLAY and SILT layers, slight
organic odor (moist)

Hard, brown Silty CLAY and SILT, trace fine Sand

Hard, tan Silty CLAY and SILT (wet)

Hard, tan to brown Silty CLAY (1/4") and SILT,
little fine Sand
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R
Q
D
 %

Start Date: 9-29-08

Casing Size/Type: 4"/HW

Total Penetration in

Hole No.: RW-102-4

Sheet
1  of  1

No. of
Soil Samples: 6

Fall:

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

Groundwater Observations: @None observed
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NOTES:  3 1/4" HSA used from 0' to 5', HW casing used from 5' to 15'.
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Appendix C 

Laboratory Testing Results 
 
 
Appendix contains: 
 
 Appendix C-1:  New Britain Station 
 Appendix C-2:  East Main Street Station 
 Appendix C-3:  East Street Station 
 Appendix C-4:  Cedar Street Station 
 Appendix C-5:  Newington Junction Station 
 Appendix C-6:  Elmwood Station 
 Appendix C-7:  Flatbush Station 
 Appendix C-8:  Kane Station 
 Appendix C-9:  Parkville Station 
 Appendix C-10:  Sigourney Street Station 
 Appendix C-11:  Union Station 

 
 
 



Appendix C1 

Station 1:  New Britain – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  

























































Appendix C2 

Station 2:  East Main Street – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

  







Appendix C3 

Station 3:  East Street – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

  













Appendix C4 

Station 4:  Cedar Street – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  

























Appendix C5 

Station 5:  Newington Junction – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  



























Appendix C6 

Station 6:  Elmwood – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  







































































































Appendix C7 

Station 7:  Flatbush – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  







































































































































































Appendix C8 

Station 8:  Kane – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  





























































































































Appendix C9 

Station 9:  Parkville – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  



























































































































































Appendix C10 

Station 10:  Sigourney Street – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 

  













































































Appendix C11 

Station 11:  Union – Laboratory Testing Results 
 
 
Appendix contains: 
 

• Recent laboratory testing performed by GEI Consultants, Inc. (2010) 

• Previous laboratory testing performed by others during Pilot studies and 
mainline design studies 
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