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EXECUTIVE SUMMARY 
 
 
The purpose of this Geotechnical Engineering Report is to present wall design and construction 
recommendations for the twelve (12) retaining walls associated with the proposed New Britain-Hartford 
Busway, State Project No. 171-305, in Newington and West Hartford, Connecticut.  The project is 
sponsored by the Connecticut Department of Transportation (ConnDOT).  The combined total proposed 
length of the walls is 3567 feet (ft) and the maximum wall heights are up to 20 ft.  The proposed Busway 
in this section begins in Newington and follows the alignment of the existing Amtrak rail line to the 
northeast ending in West Hartford.  In general, the area along the alignment has been previously 
developed and surface features include vegetated ground, railroad embankments, bridges and streams.  
The site location is shown on the Project Locus, Figure 1.  This report includes discussion of the site 
conditions, subsurface explorations and laboratory testing, subsurface conditions, geotechnical evaluation, 
foundation design recommendations and construction considerations.  Plans and profiles showing the 
specific locations and subsurface conditions for each proposed wall are presented in Figures 2  
through 13B.   
  
This portion of the Busway Project lies completely within the Central Valley region of the state.  Bedrock 
is the Late Triassic Portland Arkose Formation, sedimentary rock composed of interbedded red brown 
shales, siltstones, and sandstones.  The project site is underlain by fill, alluvium, glaciolacustrine deposits, 
and glacial till over the bedrock.  The alluvium and glaciolacustrine deposits have compressible zones.  
For this phase of the project, thirty six (36) test borings were drilled along proposed alignments of  
Walls 101 through 111.  Previous borings were completed by Baker Engineering.  Soil mechanics testing 
was performed on representative soil samples to aid in soil and rock classification, and for determination 
of engineering properties. 
 
Appropriate wall and foundation systems were evaluated relative to the proposed configurations and the 
geotechnical conditions at the site.  To evaluate alternatives, bearing resistance, global stability and 
settlement were evaluated.  Based on the evaluations and findings, the wall recommendations are 
summarized on the table at the end of this section.  Further recommendations are provided in the report. 
 
This report also includes comments related to foundation construction and other geotechnical aspects of 
the project.  It will aid the preparation of contract plans and specifications and those involved with 
construction monitoring.   
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Wall Recommendation Summary  
 

Wall 
Begin 

Station 
End 

Station 
Length* 

(ft) 

Max. 
Wall 

Height, 
Includes 
Footing 

(ft) 

Max. 
Exposed 
Wall** 

Face 
Height 

(ft) 

Wall 
Type 

Backfill 
Type 

101 215+40 218+27 285 8.5 4 CIPCC PSF 

102 225+50 229+00 350 10.5 5 CIPC ESCS1 

103 244+17 247+29 317.5 15 10.5 CIPCC PSF 

104 251+00 251+60 60 20 6 CIPCC PSF 

105 295+50 300+10 460 23 17 
MSE or 
PMW 

PSF 

106 295+75 300+10 435.1 9.2 5 
CIPCC or 

MSE/PMW 
PSF 

107 301+59 303+00 136.7 14.8 9 MSE PSF 

108 301+58 304+27 268.5 10 4.5 
MSE/PMW 
or CIPCC2 

PSF 

109 304+77 308+04 329.9 18.5 12 MSE ESCS3 

110 305+68 308+06 237.3 8.5 3.5 
CIPCC or 

MSE/PMW 
PSF 

111 309+24 316+20 696.3 17.5 12 
CIPCC or 

MSE/PMW 
PSF 

112 229+20 239+00 979.5 7.5 4 RPW -- 

CIPCC - Cast-in-place Concrete Cantilever wall supported on Spread Footing,  
CIPC - Cast-in-place Concrete wall supported on Driven Piles 
RPW - Roadway Parapet Wall (Precast barrier wall with moment slab on steel sheet piling) 
PMW - Prefabricated Modular Wall 
MSE - Mechanically Stabilized Earth wall 
PSF - Pervious Structural Fill 
ESCS - Expanded Shale Clay & Slate (Lightweight fill) 
1 ESCS use to reduce footing and pile-support requirements 
2 CIPCC if Wall 108 site is preloaded and constructed 6 months after Wall 107   
3 ESCS use due to excessive settlements 
 
*Note that wall lengths will not equal difference between beginning and ending station when walls are not parallel 
to baseline.  

**These values are maximum heights and may not be representative of typical conditions.  Additional wall height 
information is provided in report text and on figures.  
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1. INTRODUCTION 
 
 
1.1 Project Description 
 
The purpose of this Geotechnical Engineering Report is to present our recommendations for the  
twelve (12) retaining walls associated with the proposed New Britain-Hartford Busway, State Project  
No. 171-305, in Newington and West Hartford, Connecticut.  The project is sponsored by the Connecticut 
Department of Transportation (ConnDOT).  The site location is shown on the Project Locus, Figure 1.  
This report includes discussion of the site conditions, subsurface explorations and laboratory testing, 
subsurface conditions, foundation design recommendations and construction considerations.   
 
1.2 Scope of Work 
 
Haley & Aldrich, Inc. (Haley & Aldrich) performed the following scope of work for the subject project: 
 
 Performed site reconnaissance 
 Developed subsurface exploration and laboratory testing programs 
 Monitored and logged subsurface explorations 
 Prepared and analyzed field and laboratory data 
 Evaluated settlements based on proposed construction 
 Evaluated wall global stability 
 Evaluated wall alternatives 
 Prepared this report summarizing the findings and recommendations 
 
1.3 Elevation Datum  
 
Elevations provided in this report are in feet and refer to National Geodetic Vertical Datum of 1929 
(NGVD29).  Coordinates are in feet and refer to North American Datum of 1983 (NAD83). 
 
1.4 Proposed Construction 
 
The project consists of constructing a roadway parallel to and adjacent to an existing Amtrak rail line with 
associated crash walls and noise barrier walls.  It also includes the construction of two (2) new bridges, 
crossings over three (3) culverts, and twelve (12) retaining walls.  The following table summarizes the 
proposed construction of the retaining walls, which are the subject of this report. 
 

Proposed 
Retaining 

Wall 

Left or Right 
of Centerline 

Location 
Station to Station 

Length 
(ft) 

Maximum Wall 
Height (ft) 

101 L Sta. 215+40 to Sta. 218+27 285 8.5 

102 L Sta. 225+50 to Sta. 229+00 350 10.5 

103 L Sta. 244+17 to Sta. 247+29 317.5 15 

104 L Sta. 251+00 to Sta. 251+60 60 20 

105 L Sta. 295+50 to Sta. 300+10 460 23 

106 R Sta. 295+75 to Sta. 300+10 435 9.2 

107 L Sta. 301+59 to Sta. 303+00 136.7 14.8 

108 R Sta. 301+58 to Sta. 304+27 268.5 10 
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Proposed 
Retaining 

Wall 

Left or Right 
of Centerline 

Location 
Station to Station 

Length 
(ft) 

Maximum Wall 
Height (ft) 

109 L Sta. 304+77 to Sta. 308+04 329.9 18.5 

110 R Sta. 305+68 to Sta. 308+06 237.3 8.5 

111 L Sta. 309+24 to Sta. 316+20 696.3 17.5 

112 R Sta. 229+20 to Sta. 239+00 979.5 7.5 
 
This report contains recommendations specific to the proposed retaining walls.  Plans and profiles 
showing the specific locations and subsurface conditions for each proposed wall are presented in  
Figures 2 through 13B. 
 
1.4.1 Retaining Wall 101 

 
Retaining Wall 101 will extend approximately 285 ft along the western side of the proposed 
Busway from about Sta. 215+40 to Sta. 218+27.  The location of Wall 101 is shown on Figure 2, 
Retaining Wall 101, Subsurface Exploration Plan and Profile.  The wall will be constructed by 
cutting into the existing slope to accommodate the width of the proposed roadway, retaining and 
supporting the soil behind the wall.  The exposed wall height will range from about 2 to 4 ft.  The 
ground surface west of the proposed wall will vary from about El. 72 to El. 66, sloping downward 
from south to north.  The top of pavement for the proposed Busway along the front face of the 
wall will vary between about El. 67 at Sta. 215+00 to about El. 65 at Sta. 218+27. Footing 
subgrade will be a minimum of 4 ft below the proposed ground surface at approximately El. 61.0.  
Approximately up to 5 ft of cut will be required to construct Wall 101. 
 

1.4.2 Retaining Wall 102 
 
Retaining Wall 102 will extend approximately 350 ft along the western side of the proposed 
Busway from about Sta. 225+50 to Sta. 229+00.  The location of Wall 102 is shown on Figure 3, 
Retaining Wall 102, Subsurface Exploration Plan and Profile.  The wall will be constructed to 
accommodate the width of the proposed roadway, retaining and supporting the fill needed to 
widen the existing Amtrak embankment and build the roadway at the proposed grade.  The 
exposed wall on the western side will be approximately 5-ft high, not including the noise wall to 
be constructed on top of Wall 102.  The ground surface west of the proposed wall will vary from 
about El. 57 at Sta. 225+50 to about El. 61 at Sta. 229+00, sloping upward from south to north.  
The centerline of the top of pavement for the proposed Busway along the front face of the wall 
will vary from approximately El. 65.5 to El. 66.7, sloping upward from south to north.  Footing 
subgrade will be a minimum of 4.0 ft below the proposed ground surface at the base of the wall, 
and will vary between approximately El. 52 and El. 56.5.  Approximately 5 to 9 ft of fill will be 
required for backfill to raise the grade at Wall 102. 

 
1.4.3 Retaining Wall 103 

 
Retaining Wall 103 will extend approximately 317.5 ft along the western side of the proposed 
Busway from about Sta. 244+17 to Sta. 247+29.  The location of Wall 103 is shown on Figure 4, 
Retaining Wall 103, Subsurface Exploration Plan and Profile.  The wall will be constructed by 
cutting into an existing adjacent slope to accommodate the width of the proposed roadway, 
retaining and supporting the soil behind the wall.  The exposed wall will range up to 10.5-ft high, 
not including the chain-link fence to be constructed on top.  The ground surface west of the 
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proposed wall will vary from about El. 80 to El. 83, sloping from a high point (El. 83) at the 
middle of the wall downward to the south and north ends (El. 80 and El. 81.5, respectively).  The 
top of pavement at the proposed Busway centerline along the front face of the wall will vary 
between approximately El. 71.7 at Sta. 245+00, sloping downward to approximately El. 70.  
Footing subgrade will be a minimum of 4.0 ft below the proposed ground surface at the base of 
the wall and will vary between about El. 63.5 and El. 67.5.  Approximately 12 to 16 ft of cut will 
be required to construct Wall 103. 

 
1.4.4 Retaining Wall 104 

 
Retaining Wall 104 will extend approximately 60 ft along the western side of the proposed 
Busway from about Sta. 251+00 to Sta. 251+60.  The location of Wall 104 is shown on Figure 5, 
Retaining Wall 104, Subsurface Exploration Plan and Profile.  The wall will be constructed to 
accommodate the width of the proposed roadway, retaining and supporting the fill needed to 
widen the existing Amtrak embankment and build the roadway at the proposed grade.  The 
exposed wall segment will be approximately 3 to 6-ft high, not including the concrete barrier to 
be constructed on top of Wall 104.  The ground surface west of the proposed wall will vary from 
about El. 61.5 at Sta. 250+70 to about El. 68 at Sta. 251+05.  The top of pavement at the 
proposed Busway centerline slopes upward from about El. 69.2 at Sta. 250+70 to about El. 69.6 
at Sta. 251+05.  Foundation subgrade will be a minimum of 4.0 ft below the proposed ground 
surface and will vary between approximately El. 57.5 and El. 62.5.  Approximately 2 to 7 ft of fill 
will be required for backfill to raise the grade at Wall 104.   
 

1.4.5 Retaining Wall 105 
 
Retaining Wall 105 will extend approximately 460 ft along the western side of the proposed 
Busway from about Sta. 295+50 to Sta. 300+10, where it terminates at the wingwall for the 
proposed bridge that will cross New Britain Avenue (Route 529).  The location of Wall 105 is 
shown on Figure 6, Retaining Wall 105, Subsurface Exploration Plan and Profile.  The wall will 
be constructed to accommodate the width of the proposed roadway, retaining and supporting the 
fill needed to widen the existing Amtrak embankment and build the roadway at the proposed 
grade.  The exposed wall on the western side will be approximately 2 to 17-ft high, not including 
the concrete barrier to be constructed on top of Wall 105.  The ground surface west of the 
proposed varies from about El. 67.5 at Sta. 295+50 to El. 57 at Sta. 300+00.  The top of pavement 
along the centerline of the proposed Busway slopes upward from about El. 71.4 at Sta. 295+25 to 
about El. 73.8 at Sta. 299+50.  Foundation subgrade will be a minimum of 4.0 ft below the 
proposed ground surface at the base of the wall and will vary between approximately El. 50 and 
El. 63.  Approximately 1 to 15 ft of fill will be required for backfill to raise the grade at Wall 105. 

 
1.4.6 Retaining Wall 106 

 
Retaining Wall 106 will extend approximately 435 ft along the eastern side of the proposed 
Busway from about Sta. 295+75 to Sta. 300+10, where it terminates at the wingwall for the 
proposed bridge that will cross New Britain Avenue (Route 529).  The location of Wall 106 is 
shown on Figure 7, Retaining Wall 106, Subsurface Exploration Plan and Profile.  The wall will 
be constructed to accommodate the width of the proposed roadway, retaining and supporting the 
fill needed to widen the existing Amtrak embankment and build the roadway at the proposed 
grade.  The exposed wall on the eastern side will be approximately 2 to 5-ft high, not including 
the concrete barrier to be constructed on top of Wall 106.  The ground surface east of the 
proposed wall is relatively flat, about El. 70 at Sta. 296+75 to about El. 69 at Sta. 300+00.  The 
top of pavement along the centerline of the proposed Busway slopes upward from about El. 71.8 
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at Sta. 296+75 to about El. 73.8 at Sta. 299+50. Footing subgrade will be a minimum of 4.0 ft 
below the proposed ground surface at the base of the wall and will be approximately El. 65. 
Approximately 1 to 5 ft of fill will be required for backfill to raise the grade at Wall 106. 

 
1.4.7 Retaining Wall 107 

 
Retaining Wall 107 will extend approximately 137 ft along the western side of the proposed 
Busway from the termination of the northwestern wingwall for the proposed bridge over New 
Britain Avenue (Route 529) at about Sta. 301+59 to Sta. 303+00.  The location of Wall 107 is 
shown on Figure 8, Retaining Wall 107, Subsurface Exploration Plan and Profile.  The wall will 
be constructed to accommodate the width of the proposed roadway, retaining and supporting the 
fill needed to build the roadway at the proposed grade.  The exposed wall on the western side will 
be approximately 4 to 9-ft high, not including the concrete barrier to be constructed on top of 
Wall 107. The majority of the wall has an exposed height of about 5 ft.  The ground surface west 
of the proposed wall varies from about El. 67.5 at Sta. 302+00 to about El. 63 at Sta. 303+00.  In 
the vicinity of Sta. 302+00, the ground slope in front of the proposed wall will be about 2.9H:1V.  
The top of pavement along the centerline of the proposed Busway slopes downward from about 
El. 72.1 at Sta. 301+50 to about El. 70.4 at Sta. 303+50.  Foundation subgrade will be a minimum 
of 4.0 ft below the proposed ground surface at the toe of the wall and will be approximately  
El. 58.  Approximately 3 to 8 ft of fill will be required for backfill to raise the grade at Wall 107. 

 
1.4.8 Retaining Wall 108 

 
Retaining Wall 108 will extend approximately 268 ft along the eastern side of the proposed 
Busway from the termination of the northwestern wingwall for the proposed bridge over New 
Britain Avenue (Route 529) at about Sta. 301+58 to Sta. 304+27.  The location of Wall 108 is 
shown on Figure 9, Retaining Wall 108, Subsurface Exploration Plan and Profile.  The wall will 
be constructed to accommodate the width of the proposed roadway, retaining and supporting the 
fill needed to build the roadway at the proposed grade.  The exposed wall on the eastern side will 
be approximately 3 to 5-ft high, not including the concrete barrier to be constructed on top of 
Wall 108.  The ground surface east of the proposed wall is relatively flat at about El. 67 to about 
El. 68.  The top of pavement along the centerline of the proposed Busway slopes downward from 
about El. 72.1 at Sta. 301+50 to about El. 69.5 at Sta. 304+50.  Foundation subgrade will be a 
minimum of 4.0 ft below the proposed ground surface at the base of the wall and will be 
approximately El. 62.5.  Approximately 1 to 3 ft of fill will be required for backfill to raise the 
grade at Wall 108. 
 
A 12-inch (in.) diameter RCP storm sewer will run from approximately 3 to 4 ft above and behind 
the base of Wall 108.  Two (2) catch basins are proposed at Sta. 301+68 and Sta. 303+10, 
adjacent to and behind Wall 108.  

 
1.4.9 Retaining Wall 109 

 
Retaining Wall 109 will extend approximately 330 ft along the western side of the proposed 
Busway from the southbound exit ramp at about Sta. 304+77 to Sta. 308+04, where the proposed 
wall terminates at the southwestern wingwall of the proposed bridge over Trout Brook.  Between 
Sta. 304+60 and Sta. 306+10 (approximately 150 ft), Wall 109 will support the proposed Busway 
southbound exit ramp to Elmwood Station.  The location of Wall 109 is shown on Figure 10, 
Retaining Wall 109, Subsurface Exploration Plan and Profile.  The wall will be constructed to 
accommodate the width of the proposed roadway, retaining and supporting the fill needed to 
widen the existing Amtrak embankment and build the roadway at the proposed grade.  The 
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exposed wall on the western side will be approximately 9.5 to 12-ft high, not including the 
concrete barrier to be constructed on top of Wall 109.  The ground surface west of the proposed 
wall generally slopes downward from the ends of the proposed wall, about El. 60 at Sta. 305+00 
and about El. 57 at Sta. 308+00, toward the middle of the wall, about El. 54 at Sta. 306+50.  The 
top of pavement along the centerline of the proposed Busway slopes downward from about  
El. 69.1 at Sta. 305+00 to about El. 66.6 at Sta. 308+00.  Foundation subgrade will be a minimum 
of 4.0 ft below the proposed ground surface at the base of the wall and will vary between 
approximately El. 50 and El. 55.  Approximately 9 to 14 ft of fill will be required for backfill to 
raise the grade at Wall 109. 
 
A 15-in. RCP storm sewer that outlets to Trout Brook will penetrate the wall at Station 308+08.  
Additionally, two (2) catch basins are proposed at Sta. 306+10 and Sta. 308+08 adjacent to and 
behind Wall 109 on the eastern side.   

 
1.4.10 Retaining Wall 110 

 
Retaining Wall 110 will extend approximately 237 ft along the eastern side of the proposed 
Busway from the northbound entrance ramp of the proposed Busway at about Sta. 305+68 to  
Sta. 308+06, where the proposed wall terminates at the southeastern wingwall of the proposed 
bridge over Trout Brook.  Between Sta. 305+63 and Sta. 307+13 (approximately 150 ft),  
Wall 110 will support the proposed Busway northbound entrance ramp at Elmwood Station.  The 
location of Wall 110 is shown on Figure 11, Retaining Wall 110, Subsurface Exploration Plan 
and Profile.  The wall will be constructed to accommodate the width of the proposed roadway, 
retaining and supporting the fill needed to build the roadway at the proposed grade.  The exposed 
wall on the eastern side will be approximately 2.5 to 4-ft high, not including the concrete barrier 
to be constructed on top of Wall 110.  The ground surface east of the proposed wall is relatively 
flat at about El. 65.5 to about El. 64.5.  The top of pavement along the centerline of the proposed 
Busway slopes downward from about El. 68.3 at Sta. 306+00 to El. 66.6 at Sta. 308+00.  Footing 
subgrade will be a minimum of 4.0 ft below the proposed ground surface at the base of the wall 
and will vary between approximately El. 60 and El. 62.  Approximately 2 to 3 ft of fill will be 
required for backfill to raise the grade at Wall 110. 
 
Two (2) catch basins are proposed at Sta. 306+10 and Sta. 308+08 adjacent to and behind  
Wall 110 on the western side.   
 

1.4.11 Retaining Wall 111 
 
Retaining Wall 111 will extend approximately 696 ft along the western side of the proposed 
Busway from the northern end of the proposed bridge over Trout brook at about Sta. 309+24 to 
Sta. 316+20.  The location of Wall 111 is shown on Figures 12A and 12B, Retaining Wall 111, 
Subsurface Exploration Plan and Profile, Sheets 1 and 2.  The wall will be constructed to 
accommodate the width of the proposed roadway, retaining and supporting the fill needed to 
widen the existing Amtrak embankment and build the roadway at the proposed grade.  The 
exposed wall on the western side will be approximately 2 to 12-ft high, not including the concrete 
barrier to be constructed on top of Wall 111.  The ground surface west of the proposed wall 
varies, but generally slopes upward from about El. 52 at Sta. 309+00 to about El. 61.5 at  
Sta. 316+00.  The top of pavement along the centerline of the proposed Busway varies, but 
generally slopes downward from about El. 65.7 at Sta. 309+00 to about El. 63.7 at Sta. 316+00.  
Footing subgrade will be a minimum of 4.0 ft below the proposed ground surface at the base of 
the wall and will vary between approximately El. 48 and El. 55.5.  Approximately 1 to 11 ft of fill 
will be required for backfill to raise the grade at Wall 111. 
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A proposed catch basin will be located at about Sta. 313+43 and will connect to a proposed 
manhole approximately 25 ft from the face of proposed Wall 111 through an 18-in. diameter 
CMP that penetrates through the wall.  An 18-in. diameter RCP is proposed behind the wall along 
some sections.  
 

1.4.12 Retaining Wall 112 
 
Retaining Wall 112 will extend approximately 979 ft along the eastern side of the proposed 
Busway from about Sta. 229+20 to Sta. 239+00.  The location of Wall 112 is shown on  
Figures 13A and 13B, Retaining Wall 112, Subsurface Exploration Plan and Profile.  The wall 
will be constructed to accommodate the width of the proposed roadway, retaining and supporting 
the fill needed to build the roadway at the proposed grade along the proposed drainage swale 
between the railroad track and the Busway.  The exposed wall height will range from about 1.5 to 
4 ft.  The finished grade at the top of the swale along the proposed wall will vary from about  
El. 65 to El. 68, sloping downward from south to north.  The top of pavement for the proposed 
Busway along the front face of the wall will vary between about El. 66.7 at Sta. 229+50 to about 
El. 70.3 at Sta. 239+00.  Two (2) catch basins are proposed at Sta. 230+00 and 233+50 adjacent 
to and behind Wall 112 on the western side. 
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2. SITE CONDITIONS 
 
 
2.1 Regional Geology 
 
This portion of the New Britain-Hartford Busway Project extends from Newington to West Hartford, 
Connecticut, and lies completely within the Central Valley region of the state.  Bedrock is the Late 
Triassic Portland Arkose Formation, sedimentary rock composed of interbedded red brown shales, 
siltstones, and sandstones, and occasional gray shale layers.  These lithologies are largely the result of 
fluvial (river), alluvial fan, and lake deposition of sediments derived from crystalline mountains in a 
tropical environment.  Regional-scale normal faulting to the east resulted in the approximately 20 to  
30 degree characteristic dip in the sedimentary beds. 
 
Connecticut’s surficial deposits have been largely sculpted over the past 25,000 years, at the close of the 
Ice Age during the final advance of the Wisconsinan Glacier.  Continental ice sheets flowed south, 
scouring the land of its existing subsoil, saprolite, and weathered bedrock, and polishing or plucking the 
more competent bedrock.  This material was deposited by the ice as a dense, heterogeneous mixture of 
soil (clay to boulders) known as glacial till.  Other material was deposited by glacial meltwater, either in 
contact with the ice (stratified drift) or in meltwater streams (glaciofluvial deposits).  Often meltwater 
streams would become dammed by either ice or sediment dams, forming glacial lakes.  In the deep lake 
waters only the finest particles (silt and clay) were deposited (glaciolacustrine deposits), while streams 
entering the lakes would drop their silt and sand in glaciodeltaic deposits.   
 
The initial stages of glacial lake formation, as observed in test boring samples, were often characterized 
by heavy sediment loads in glacial meltwaters and long winters, creating thick and irregularly-spaced 
layers.  As time progressed, glacial margins retreated north, and seasons were more regular, creating 
varved deposits with rhythmically-deposited layers.  The Newington end of this portion of the project, 
southwest of Willard Avenue, is one of the few areas in Connecticut that soil deposits predating Glacial 
Lake Hitchcock (other than glacial till) are exposed.  The clays here have been mapped previously 
(Deane, 1967) as being part of the Berlin Clay varved deposits.  The Berlin Clay was deposited in a series 
of ice-marginal glacial lakes that existed prior to the final major advance of the Wisconsinan glacier, and 
have been found to be overlain in various locations by till, glaciofluvial deposits, and Lake Hitchcock 
varved clays.  Varved clays northeast of Willard Avenue have been mapped previously as being deposited 
in Glacial Lake Hitchcock, one of the largest and longest-lived glacial lakes in the Northeast  
(Deane, 1967).  The Berlin Clay may underlie the Lake Hitchcock clay in portions of Newington and 
southern West Hartford. 
 
Since the retreat of the glaciers, recent geological and anthropogenic processes have continued to shape 
the land surface.  Streams and associated wetlands deposit sediments in their channels and floodplains as 
alluvium (silt, sand, and gravel) and as organic soil deposits.  Shallow-depth fills underlie the railroad 
tracks throughout the project alignment.  Thicker fills, generally composed of local soils, were 
encountered at railroad crossings dating from the early 20th Century, and include the New Britain Avenue 
overpass, the bridge over Trout Brook, and two (2) deep storm-drainage culverts. 
 
2.2 Existing Site Conditions 
 
The project site begins in Newington following the existing Amtrak rail line to the northeast ending in 
West Hartford.  In general, the area along the alignment has been previously developed and surface 
features include vegetated ground, railroad embankments, bridges and streams.   
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2.2.1 Retaining Wall 101 
 
The area of proposed Wall 101 is covered by dense trees preceding an industrial park to the west 
and an existing railroad that lies to the east of the site.  The railroad embankment slopes at about 
5H:1V from the railroad tracks up to the industrial park on the western side of Wall 101.  The 
ground surface behind the wall will vary from about El. 72 to El. 66, sloping downward from 
south to north.  At the top of the slope and along the top of Wall 101, grade is relatively flat at 
about El. 69 to El. 72.  Similarly, at the proposed toe of Wall 101, the grade along the existing 
railroad tracks is generally flat, sloping gently from southwest to northeast from about El. 67 to 
El. 66. 

 
2.2.2 Retaining Wall 102 

 
The area of proposed Wall 102 is covered by dense trees preceding a residential area to the west, 
and an existing railroad that lies to the east of the site.  The west side of the existing railroad 
embankment slopes from approximately 2.6H:1V to 1.3H:1V along the proposed wall.  The top 
of the embankment is relatively flat, varying from about El. 64 to El. 66.  

 
2.2.3 Retaining Wall 103 

 
The area of proposed Wall 103 is covered by dense trees preceding commercial buildings to the 
west and an existing railroad, which lies to the east of the site.  There is an existing building 
approximately 14 ft west of proposed Wall 103 at about Sta. 245+83.  The railroad embankment 
slopes at about 4H:1V from the railroad tracks up to the existing buildings on the western side of 
Wall 103.  At the top of the slope and along the top of Wall 103, the existing grade slopes upward 
from the north and south ends of the wall (El. 82 to El. 83) towards the middle at about El. 86.  At 
the proposed toe of Wall 103, the grade along the existing railroad tracks is generally flat at about 
El. 70. 

 
2.2.4 Retaining Wall 104 

 
The area of proposed Wall 104 is covered by dense trees preceding residential buildings to the 
west and an existing railroad that lies to the east of the site.  The west side of the railroad 
embankment slopes from approximately 1H:1V at Sta. 250+50 to 6H:1V from Sta. 251+00 to 
252+00, along the proposed wall alignment.  The 1H:1V portion of the slope is confined to a very 
limited area.  The top of the embankment is relatively flat, varying from about El. 70 to El. 71.   

 
2.2.5 Retaining Wall 105 

 
The area of proposed Wall 105 is covered by dense trees preceding industrial buildings to the 
west and an existing railroad to the east.  The existing railroad embankment slopes at about 
2H:1V to 2.5H:1V from the railroad tracks down to the industrial park on the western side of 
proposed Wall 105.  At the bottom of the slope along the alignment of the proposed wall, grade 
generally slopes down from about El. 59 to El. 53.5.  The grade along the existing railroad tracks 
is relatively flat, sloping gently downward from about El. 70 to El. 68.2 approaching the New 
Britain Avenue Bridge.  

 
2.2.6 Retaining Wall 106 

 
The area of proposed Wall 106 is covered by dense trees preceding industrial buildings to the 
west and an existing railroad to the east.  The existing railroad embankment slopes at about 
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4.7H:1V, which lie about 12 to 14 ft to the east of proposed Wall 106.  Behind Wall 106, the 
existing grade along the railroad is about El. 69 and slopes upward slightly to about El. 70 
approaching the New Britain Avenue Bridge. 

 
2.2.7 Retaining Wall 107 

 
The area of proposed Wall 107 is generally covered by dense trees preceding commercial 
buildings to the west and an existing railroad, which lies to the east of the site.  An existing car 
wash and its associated driveways are located at the western toe of the proposed wall.  The car 
wash will be demolished for the construction of the proposed Busway.  East of proposed  
Wall 107, the existing railroad embankment slopes at about 6H:1V from the railroad tracks 
westward to the existing car wash.   

 
2.2.8 Retaining Wall 108 

 
The area of proposed Wall 108 is generally covered by dense trees preceding an existing railroad 
and commercial buildings to the east.  To the west of proposed Wall 108 lies the proposed site for 
Wall 107 and an existing car wash. 

 
2.2.9 Retaining Wall 109 

 
The area of proposed Wall 109 is generally covered by dense trees preceding a commercial 
building to the west and an existing railroad, which lies to the east of the site.  The existing 
railroad embankment is relatively flat, sloping gently downward from about El. 60 at Sta. 305+00 
to about El. 57 at Sta. 305+50.  Between Sta. 306+00 and Sta. 308+00, the embankment slope 
steepens to about 2.8H:1V. 

 
2.2.10 Retaining Wall 110 

 
The area of proposed Wall 110 is generally covered by dense trees preceding an existing railroad, 
dense trees, and a soil stockyard, which lie to the east of the site.  The existing railroad 
embankment at Wall 110 is relatively flat, sloping gently downward from about El. 65.5 at  
Sta. 306+00 to El. 64.5 at Sta. 308+00. 

 
2.2.11 Retaining Wall 111 

 
The area of proposed Wall 111 is covered by dense trees preceding two (2) existing structures and 
their associated parking areas to the west, and an existing railroad east of the site.  The railroad 
embankment adjacent to the wall slopes at approximately 1H:1V to 2H:1V downward from east 
to west to the existing developments on the western side of the proposed wall. 
 

2.2.12 Retaining Wall 112 
 
The area of proposed Wall 112 is located on the top of the railroad embankment with the existing 
railroad to the east of the location.  At the top of the embankment and along the Wall 112 grade is 
relatively flat at about El. 66 to El. 69. 
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3. SUBSURFACE EXPLORATIONS AND LABORATORY TESTING 
 
 
For this phase of the project, forty one (41) test borings were drilled along proposed alignments of  
Walls 101 through 111 by General Borings, Inc., from Prospect, Connecticut between  
18 and 22 October 2007, between 9 and 29 April 2008, between 30 September and 2 October 2009 and 
between 19 and 23 July 2010.  Borings were advanced using hollow stem augers to depths ranging from 
17 to 110 ft below ground surface.  Soil samples were obtained using a 2-in. O.D. split spoon sampler at 
5-ft intervals with a donut or safety hammer.  Undisturbed soil samples were obtained using a 3-in. 
diameter piston tube sampler.  Rock core samples were obtained in selected borings using a NX or NQ 
core barrel. 
 
The borings were monitored full-time by a Haley & Aldrich field representative.  Exploration locations 
were surveyed by the Connecticut Department of Transportation.  The exploration logs are presented in 
Appendix A, Test Boring Logs. 
 
Previous borings, completed under the direction of GZA GeoEnvironmental, Inc. (GZA) between  
7 July and 20 August 2003 were also utilized in this study.  These borings were monitored by Baker 
Engineering and the exploration logs are included in Appendix B, Test Borings Performed by Others. 
 
Locations of the borings and subsurface profiles drawn based on the boring data are shown on  
Figures 2 through 13B. 
 
Forty four (44) representative soil samples for this phase of the site investigation were submitted to a soil 
mechanics laboratory for testing to aid in soil and rock classification, and for determination of 
engineering properties.  Testing included: 
 
 Grain size distribution/wash 200 sieve analysis (ASTM D421 and D422) 
 Atterberg Limits (ASTM D4318) 
 Water Content (ASTM D2216) 
 Organic Content (ASTM D2974) 
 Consolidated Undrained Triaxial Compression Tests (ASTM D4767) 
 One-dimension Consolidation (ASTM D2435) 
 
The test results are presented in Appendix C, Laboratory Testing Results.   
 
Sixty nine (69) representative soil samples from the July and August 2003 site investigation were 
submitted by Baker Engineering to a soil mechanics laboratory for testing to aid in soil and rock 
classification, and for determination of engineering properties.  Testing included: 
 
 Grain size distribution/wash 200 sieve analysis (ASTM D421 and D422) 
 Atterberg Limits (ASTM D4318) 
 Water Content (ASTM D2216) 
 Consolidated Undrained Triaxial Compression Tests (ASTM D4767) 
 One-dimension Consolidation (ASTM D2435) 
 
The test results are presented in Appendix D, Laboratory Testing Performed by Others. 
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3.1 Retaining Wall 101 
 
3.1.1 Test Borings 
 

Five (5) test borings were drilled along proposed Wall 101 (from south to north: RW-101,  
RW-101A, RW-102, RB-105, and RW-103) on 18 October 2007 and between 9 April and  
25 April 2008.  Borings were advanced to depths ranging from 17 to 26 ft below ground surface.  
Rock core samples were obtained in borings RW-101, RW-102, RB-105, and RW-103.  

 
3.1.2 Laboratory Testing 
 

Two (2) grain-size distribution analyses were performed on selected representative samples from 
borings RW-101 and RB-105 to confirm visual classification.   

 
3.2 Retaining Wall 102 
 
3.2.1 Test Borings 
 

Three (3) test borings were drilled along proposed Wall 102 (from south to north: RW-124,  
RB-107 (OW) and RW-123) between 9 April and 24 April 2008.  Two (2) additional borings 
were drilled (RW-124A and RW-123A) between 30 September and 2 October, 2009 for 
additional information to support pile foundation design. Borings were advanced to depths 
ranging from 25 to 67 ft below ground surface.  Undisturbed soil samples were obtained from 
boring RW-123.  Bedrock core was obtained in boring RW-124A from El -3 to -12 and top of 
bedrock was inferred at boring RW-123A at about El. +5. 
 

3.2.2 Laboratory Testing 
 

No samples were selected for laboratory testing from the borings associated with proposed  
Wall 102. 

 
3.3 Retaining Wall 103 
 
3.3.1 Test Borings 
 

A total of four (4) test borings were performed in the vicinity of proposed Wall 103.  One (1) test 
boring (RW-105) was drilled to the south of Wall 103, two (2) test borings were drilled directly 
along the Wall 103 alignment (from south to north: RW-106 (OW) and RW-107), and one (1) test 
boring (RB-110) was drilled to the north of Wall 103.  Borings were performed between  
18 and 19 October 2007, and between 14 and 25 April 2008.  Borings were advanced to depths 
ranging from 24 to 40.8 ft below existing ground surface.  A rock core sample was obtained in 
boring RW-105, and the top of bedrock was inferred at RW-106 (OW) at about El. 34.95. 

 
3.3.2 Laboratory Testing 
 

Two (2) grain size distribution analyses were performed on selected representative samples from 
borings RB-110 and RW-105 to confirm visual classification.   
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3.4 Retaining Wall 104 
 
3.4.1 Test Borings 
 

A total of four (4) borings were performed in the vicinity of Wall 104.  One (1) test boring  
(RB-28) was drilled to the south of Wall 104, one (1) test boring was drilled directly along the 
Wall 104 alignment (CB-103), and two (2) test borings (RB-111 and RB-112) were drilled to the 
north of Wall 104.  Test boring RB-28 was previously performed by GZA on 7 July 2003.  The 
remaining test borings were performed by General Borings for this project phase on  
14 April 2008.  Borings were advanced using to depths ranging from 25 to 50 ft below ground 
surface.  Undisturbed soil samples were obtained from borings CB-103 and RB-112.  Bedrock 
was not confirmed or sampled at any of the boring locations. 

 
3.4.2 Laboratory Testing 
 

One (1) grain size distribution analysis was performed on a selected representative sample from 
CB-103 to confirm visual classification.  One (1) Lab Vane, two (2) Atterberg Limits, and  
four (4) consolidated undrained triaxial compression analyses were performed on selected 
representative undisturbed samples from borings CB-103 and RB-112.   

 
3.5 Retaining Wall 105 
 
3.5.1 Test Borings 
 

A total of ten (10) test borings were performed in the vicinity of proposed Wall 105.  One (1) test 
boring (SB-44) was drilled to the south of Wall 105, seven (7) test borings were drilled either 
directly along or in the vicinity of the proposed wall alignment (RW-109, RW-110, RW-111, 
RW-112, RW-113, RW-114 and RW-115), and two (2) test borings (SB-46 and NBA-101) were 
drilled to the north of Wall 105.  Test borings SB-44 and SB-46 were performed by GZA between 
8 July and 19 August 2003.  The remaining test borings were performed by General Borings for 
this project phase on 22 October 2007 and between 15 and 28 April 2008.  Borings were 
advanced to depths ranging from 37.5 to 73.7 ft below ground surface.  Undisturbed soil samples 
were obtained from borings RW-110, RW-112, RW-114 and NBA-101.  Rock core samples were 
obtained in borings SB-44, SB-46 and NBA-101.  
 

3.5.2 Laboratory Testing 
 

Four (4) grain size distribution analyses, four (4) Atterberg Limits tests, four (4) consolidated 
undrained triaxial compression analyses, and  two (2) one-dimensional consolidation tests were 
performed to aid in soil classification and to determine engineering properties on selected 
representative samples.  
  
GZA performed two (2) grain size distribution analyses, two (2) Atterberg Limits tests, and  
one (1) consolidated undrained triaxial compression analysis on selected samples from SB-46.   
 

3.6 Retaining Wall 106 
 
3.6.1 Test Borings 
 

A total of seven (7) test borings were performed in the vicinity of proposed Wall 106.  Five (5) 
test borings were drilled either directly along or in the vicinity of the proposed wall alignment 
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(RW-111, RW-112, RW-113, RW-114 and RW-115), and two (2) test borings (SB-46 and  
NBA-101) were drilled to the north of Wall 106.  Test boring SB-46 was performed by GZA 
between 8 and 11 July 2003.  The remaining test borings were performed by General Borings for 
this project phase on 22 October 2007 and between 15 and 28 April 2008.  Borings were 
advanced to depths ranging from 37.5 to 73.7 ft below ground surface.  Undisturbed soil samples 
were obtained from borings RW-112, RW-114 and NBA-101.  Rock core samples were obtained 
in borings SB-46 and NBA-101. 

 
3.6.2 Laboratory Testing 
 

Three (3) grain size distribution analyses, three (3) Atterberg Limits tests, two (2) consolidated 
undrained triaxial compression analyses, and  one (1) one-dimensional consolidation test were 
performed to aid in soil classification and to determine engineering properties on selected 
representative samples. 
 
GZA performed two (2) grain size distribution analyses, two (2) Atterberg Limits tests, and  
one (1) consolidated undrained triaxial compression analysis on selected samples from SB-46.   

 
3.7 Retaining Wall 107 
 
3.7.1 Test Borings 
 

A total of five (5) test borings were performed in the vicinity of proposed Wall 107.  One (1) test 
boring (NBA-102 (OW)) was drilled to the south of the proposed wall, and four (5) test borings 
were drilled either directly along or in the vicinity of the proposed wall alignment (RW-116 and 
RW-117 (OW), SB-47 and SB-50).  Test borings SB-47 and SB-50 were performed by GZA 
between 19 and 20 August 2003.  The remaining test borings were performed by General Borings 
for this project phase between 16 and 28 April 2008.  Borings were advanced to depths ranging 
from 51.5 to 78 ft below ground surface.  Undisturbed soil samples were obtained from borings 
RW-116 and RW-117 (OW).  Boring NBA-102 (OW) terminated in auger refusal on suspected 
bedrock, and rock core samples were obtained from borings SB-47 and SB-50. 
 

3.7.2 Laboratory Testing 
 

One (1) Atterberg Limits test, one (1) consolidated undrained triaxial test, and one (1)  
one-dimensional consolidation test was performed to determine engineering properties on 
representative samples. 
 
GZA performed two (2) grain-size distribution analyses on selected samples from SB-50. 

 
3.8 Retaining Wall 108 
 
3.8.1 Test Borings 
 

A total of five (5) test borings were performed in the vicinity of proposed Wall 108.  One (1) test 
boring (NBA-102 (OW)) was drilled to the south of the proposed wall, and four (5) test borings 
were drilled either directly along or in the vicinity of the proposed wall alignment (RW-116 and 
RW-117 (OW), SB-47 and SB-50).  Test borings SB-47 and SB-50 were performed by GZA 
between 19 and 20 August 2003.  The remaining test borings were performed by General Borings 
for this project phase between 16 and 28 April 2008.  Borings were advanced to depths ranging 
from 51.5 to 78 ft below ground surface.  Undisturbed soil samples were obtained from borings 



 

 
 

14 

RW-116 and RW-117 (OW).  Boring NBA-102 (OW) terminated in auger refusal on suspected 
bedrock, and rock core samples were obtained from borings SB-47 and SB-50.  
 

3.8.2 Laboratory Testing 
 

One (1) Atterberg Limits test, one (1) consolidated undrained triaxial test, and one (1)  
one-dimensional consolidation test was performed to determine engineering properties on 
representative samples. 
 
GZA performed two (2) grain-size distribution analyses on selected samples from SB-50. 

 
3.9 Retaining Wall 109 
 
3.9.1 Test Borings 
 

Six (6) test borings were performed in the vicinity of proposed Wall 109: SB-49, RW-125,  
RW-118, SB-51, SB-52 and TB-101.  Test borings SB-49, SB-51 and SB-52 were performed by 
GZA between 8 July and 18 August 2003.  The remaining test borings were performed by 
General Borings for this project phase between 17 and 29 April 2008.  Borings were advanced to 
depths ranging from 54.4 to 110 ft below ground surface.  Undisturbed soil samples were 
obtained from borings RW-118 and TB-101.  Rock core samples were obtained from borings 
TB-101, SB-49, SB-51 and SB-52. 

 
3.9.2 Laboratory Testing 
 

Five (5) grain-size distribution analyses, two (2) Atterberg Limits tests, and two (2) organic 
content tests were performed to aid in soil classification and to determine engineering properties 
on representative samples. 
 
GZA performed five (5) grain-size distribution analyses and one (1) consolidated undrained 
triaxial test on selected samples from SB-51 and SB-52. 

 
3.10 Retaining Wall 110 
 
3.10.1 Test Borings 
 

Five (5) test borings were performed in the vicinity of proposed Wall 110: RW-125, RW-118, 
SB-51, SB-52 and TB-101.  Test borings SB-51 and SB-52 were performed by GZA between  
8 July and 18 August 2003.  The remaining test borings were performed by General Borings for 
this project phase between 17 and 29 April 2008.  Borings were advanced to depths ranging from 
54.4 to 110 ft below ground surface.  Undisturbed soil samples were obtained from borings  
RW-118 and TB-101.  Rock core samples were obtained from borings TB-101, SB-51 and  
SB-52. 

 
3.10.2 Laboratory Testing 
 

Five (5) grain-size distribution analyses, two (2) Atterberg Limits tests, and two (2) organic 
content tests were performed to aid in soil classification and to determine engineering properties 
on representative samples. 
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GZA performed five (5) grain-size distribution analyses and one (1) consolidated undrained 
triaxial test on selected samples from SB-51 and SB-52. 
 

3.11 Retaining Wall 111 
 
3.11.1 Test Borings 
 

Seven (7) test borings were performed in the vicinity of proposed Wall 111: TB-102 (OW),  
RW-119, RW-120, SB-54, RW-121, SB-55 and RW-122.  Test borings SB-54 and SB-55 were 
performed by GZA between 9 and 11 July 2003.  The remaining test borings were performed by 
General Borings for this project phase between 19 and 24 April 2008.  Borings were advanced to 
depths ranging from 55 to 165 ft below ground surface.  Undisturbed soil samples were obtained 
from borings TB-102 (OW), RW-119, RW-120 and RW-122.  Rock core samples were obtained 
from boring SB-54. 

 
3.11.2 Laboratory Testing 
 

Two (2) grain-size distribution analyses, two (2) Atterberg Limits tests, two (2) consolidated 
undrained triaxial tests, and two (2) one-dimensional consolidation tests were performed to aid in 
soil classification and to determine engineering properties on representative samples. 
 
GZA performed one (1) grain-size distribution analysis, one (1) one-dimensional consolidation 
test, and four (4) undrained triaxial tests on selected samples from SB-54. 

 
3.12 Retaining Wall 112 
 
3.12.1 Test Borings 
 

Eleven (11) test borings were drilled along proposed Wall 112: RW-123, RW-123A, RW-125, 
CB-102, RW-126, RW-127, RB-108, RW-128, RB-109, SB-40 and RW-129. Test boring SB-40 
was performed by GZA in July 2003. The remaining test borings were performed by General 
Borings in October 2007, April 2008, September to October 2009 and July 2010. Test borings 
RW-125 thru RW-129 were performed between 19 and 23 July, 2010.  
 

3.12.2 Laboratory Testing 
 

No samples were selected for laboratory testing from the borings associated with proposed  
Wall 112. 
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4. SUBSURFACE CONDITIONS 
 
 
4.1 Retaining Wall 101 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 101 was fill 
overlying alluvium, glacial till, and bedrock, respectively.  Generalized descriptions of soil strata in order 
of increasing depth below ground surface follow.  A subsurface profile along Wall 101 is presented on 
Figure 2. 
 
Thickness (FT) 
 

Generalized Description 

2.0 to 6.5 Fill – Loose to dense, brown to red brown and dark brown and black, coarse 
to fine SAND, some to trace coarse to fine gravel, some to trace silt, with 
occasional coal cinders/slag, brick or wood fragments 

2.0 to 6.0 Alluvium – Medium dense to very stiff, brown and red brown, coarse to fine 
SAND and clayey SILT,  some to trace coarse to fine gravel 

3.8 to 12.5 Glacial Till – Dense to very dense, brown and red brown, coarse to fine 
SAND with coarse to fine gravel, some to trace silt or clayey silt, some 
cobbles; bonded in-situ 

More than 5.0 Bedrock – Moderately hard to hard, slightly weathered to fresh, brown to 
dark brown, aphanitic SILTSTONE or SHALE with low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate that bedrock at the site location consists of Portland Arkose, or 
“brownstone,” which corresponds to the bedrock observed in the borings.   
 
Groundwater levels in the borings ranged from about El. 52.4 to El. 61.8.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  
Groundwater levels measured in nearby observation wells installed for this project typically ranged from 
about El. 54.9 to El. 65.4.  Groundwater will fluctuate with season changes, precipitation, temperature, 
construction activity, and other factors. 
 
The exploration logs are presented in Appendix A.  A summary of subsurface data is presented in Table I. 
 
4.2 Retaining Wall 102 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 102 was fill 
overlying alluvium and lacustrine deposits, respectively.  In boring RW-123A, glacial till was observed 
beneath the lacustrine deposits.  Generalized descriptions of soil strata in order of increasing depth below 
ground surface follow.  A subsurface profile along Wall 102 is presented on Figure 3. 
 
Thickness (FT) 
 

Generalized Description 

4.0 to 6.0 Fill – Medium dense, brown and black, coarse to fine SAND, some to little coarse 
to fine gravel, trace silt, with coal cinders 
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Thickness (FT) 
 

Generalized Description 

12.0 to 14.5 Alluvium – Loose to very stiff, brown and red brown, coarse to fine SAND and 
clayey SILT,  some to trace coarse to fine gravel 

6.5 to up to 48 Lacustrine Deposits – Stiff to very stiff, brown, varved CLAY and SILT, trace 
fine sand 

Up to 17.0 Glacial Till – Hard, brown, SILT, some coarse to fine sand, little gravel, poorly 
stratified 

More than 9.0 Bedrock – Moderately hard, slightly weathered, brown, aphanitic SILTSTONE 
with low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.   
 
Groundwater levels in the borings ranged from about El. 52.8 to El. 54.6.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  
Groundwater level in the observation well at RB-107 (OW) was measured at El. 54.6.  Groundwater will 
fluctuate with season changes, precipitation, temperature, construction activity, and other factors. 
 
The exploration logs are presented in Appendix A.  A summary of subsurface data is presented in  
Table II. 
 
4.3 Retaining Wall 103 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 103 was fill 
overlying alluvium, glacial till and bedrock, respectively.  A thin layer (approximately 1.2 ft) of organic 
soil was encountered at RB-110 approximately 5 ft below ground surface.  Generalized descriptions of 
soil strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 103 
is presented on Figure 4. 
 
Thickness (FT) 
 

Generalized Description 

3.0 to 5.0 Fill – Loose to medium dense, brown and dark brown to black, coarse to fine 
SAND, some to trace coarse to fine gravel, some to trace silt, with coal 
cinders 

0 to 1.2 Organic Deposits (RB-110 only) – Medium stiff, dark gray-brown, SILT and 
ORGANIC SILT, little coarse to fine sand, trace organic fibers 

5.0 to 7.0 Alluvium – Medium stiff to stiff, brown to dark brown, clayey SILT and 
CLAY, some to trace coarse to fine sand, trace medium to fine gravel, trace 
organic fibers 

12.5 to 18.5 Glaciolacustrine Deposits – Medium stiff to very stiff, brown and red 
brown, CLAY and clayey SILT, trace fine sand, trace fine gravel 
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Thickness (FT) 
 

Generalized Description 

11.8 to 16.0 Glacial Till – Dense to very dense, red brown and gray, coarse to fine SAND 
and coarse to fine GRAVEL, some to little silt, occasional cobbles and 
boulders 

More than 5.0 Bedrock – Hard, slightly weathered, dark gray to dark brown, aphanitic 
SHALE with low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in boring RW-105.   
 
Groundwater levels in the borings ranged from about El. 64.4 to El. 69.0.  However, these levels were 
measured upon completion of drilling at borings RW-107 and RB-110 and do not represent stabilized 
groundwater conditions.  The groundwater level measured in observation well RW-106 was about  
El. 69.7.  Groundwater will fluctuate with season changes, precipitation, temperature, construction 
activity, and other factors. 
 
The exploration logs are presented in Appendix A.  A summary of subsurface data is presented in  
Table III. 
 
4.4 Retaining Wall 104 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 104 was fill 
overlying alluvium, glaciolacustrine deposits and glacial till, respectively.  However, in borings RB-28 
and RB-112, no alluvium or glacial till was observed.  Generalized descriptions of soil strata in order of 
increasing depth below ground surface follow.  A subsurface profile along Wall 104 is presented on 
Figure 5. 
 
Thickness (FT) 
 

Generalized Description 

3.0 to 10.0 Fill – Loose to medium dense, brown to black, coarse to fine SAND, some 
to trace coarse to fine gravel, little to trace silt, with coal cinders 

0 to 8.5 Alluvium – Very soft to stiff, brown, SILT,  some to little fine sand, trace 
organics 

17.0 to 26.5 Glaciolacustrine Deposits – Soft to very stiff, brown and red brown, SILT 
and CLAY, some to trace coarse to fine sand, some to trace medium to fine 
gravel; stratified 

More than 5.0 Glacial Till – Medium dense to very dense, red brown, SILT and coarse to 
fine SAND, some coarse to fine gravel 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.   
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Groundwater levels in the borings ranged from about El. 60.4 to El. 66.1.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  
Groundwater will fluctuate with season changes, precipitation, temperature, construction activity, and 
other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table IV. 
 
4.5 Retaining Wall 105 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 105 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 105 is 
presented on Figure 6. 
 
Thickness (FT) 
 

Generalized Description 

5.0 to 25.0 Fill – Loose to medium dense, light brown to black, coarse to fine SAND, 
varying amounts of silt and gravel, some fragments of brick, cinders, coal, 
ash, slag, trace organics.  Lower fill consists of very stiff to hard red brown 
CLAY or gray brown SILT, some to trace fine sand 

23.0 to 42.5 Glaciolacustrine Deposits – Soft to very stiff red-brown varved CLAY and 
SILT, some to trace fine sand, trace fine gravel 

0 to more than 7.7 Glacial Till – Medium dense to very dense, brown to red brown, fine 
SAND, some to trace coarse to fine gravel, some to trace silt or clay, some 
to trace cobbles 

More than 5.0 Bedrock – Moderately hard to hard, moderately to slightly weathered, 
brown to red brown, aphanitic SILTSTONE or SHALE with low angle 
bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Groundwater levels in the borings ranged from about El. 46.4 to El. 62.1.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  
Groundwater will fluctuate with season changes, precipitation, temperature, construction activity, and 
other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table V. 
 
4.6 Retaining Wall 106 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 106 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
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strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 106 is 
presented on Figure 7. 
 
Thickness (FT) 

 
Generalized Description 

5.0 to 25.0 Fill – Loose to medium dense, light brown to black, coarse to fine SAND, 
varying amounts of silt and gravel, some fragments of brick, cinders, coal, 
ash, slag, trace organics.  Lower fill consists of very stiff to hard red brown 
CLAY or gray brown SILT, some to trace fine sand 

23.0 to 37.0 Glaciolacustrine Deposits – Soft to very stiff red-brown varved CLAY and 
SILT, some to trace fine sand, trace fine gravel 

0 to more than 7.7 Glacial Till – Medium dense to very dense, brown to red brown, fine SAND, 
some to trace coarse to fine gravel, some to trace silt or clay, some to trace 
cobbles 

More than 5.0 Bedrock – Moderately hard to hard, moderately to slightly weathered, brown 
to red brown, aphanitic SILTSTONE or SHALE with low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Groundwater levels in the borings ranged from about El. 46.4 to El. 54.2.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  
Groundwater will fluctuate with season changes, precipitation, temperature, construction activity, and 
other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table VI. 
 
4.7 Retaining Wall 107 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 107 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 107 is 
presented on Figure 8. 
 
Thickness (FT) 
 

Generalized Description 

2.5 to 16.5 Fill – Loose to dense, brown to black, coarse to fine SAND, some to little 
coarse to fine gravel, little to trace silt, with coal cinders 

40.5 to more than 54.5 Glaciolacustrine deposits – Very soft to very stiff, gray brown, red brown 
and brown, varved CLAY and SILT, some to trace fine sand 

5.0 to 16.0 Glacial Till – Very dense, red brown and dark brown, SILT and coarse to 
fine SAND, some coarse to fine gravel 
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Thickness (FT) 
 

Generalized Description 

More than 11.0 Bedrock – Moderately hard to hard, red brown, slightly weathered to 
fresh, aphanitic SILTSTONE 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Stabilized groundwater measurements taken in observation wells installed at NBA-102 (OW) and  
RW-117 (OW) indicate groundwater between about El 46.1 and El 52.6.  Groundwater will fluctuate with 
season changes, precipitation, temperature, construction activity, and other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table VII. 
 
4.8 Retaining Wall 108 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 108 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 108 is 
presented on Figure 9. 
 
Thickness (FT) 
 

Generalized Description 

2.5 to 16.5 Fill – Loose to dense, brown to black, coarse to fine SAND, some to little 
coarse to fine gravel, little to trace silt, with coal cinders 

40.5 to more than 54.5 Glaciolacustrine deposits – Very soft to very stiff, gray brown, red brown 
and brown, varved CLAY and SILT, some to trace fine sand 

5.0 to 16.0 Glacial Till – Very dense, red brown and dark brown, SILT and coarse to 
fine SAND, some coarse to fine gravel 

More than 11.0 Bedrock – Moderately hard to hard, red brown, slightly weathered to fresh, 
aphanitic SILTSTONE 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Stabilized groundwater measurements taken in observation wells installed at NBA-102 (OW) and  
RW-117 (OW) indicate groundwater between about El 46.1 and El 52.6.  Groundwater will fluctuate with 
season changes, precipitation, temperature, construction activity, and other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table VIII. 
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4.9 Retaining Wall 109 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 109 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 109 is 
presented on Figure 10. 
 
Thickness (FT) 
 

Generalized Description 

4.5 to 36.4 Fill - Medium dense to dense or medium stiff to hard, dark brown, red 
brown, and black, coarse to fine SAND and SILT or CLAY, some to trace 
coarse to fine gravel, with coal cinders, brick and cobbles  

32.1 to 56.5 Glaciolacustrine Deposits – Very soft to very stiff, brown and red brown, 
varved CLAY and SILT, some to trace coarse to fine sand, trace fine 
gravel  

16.0 to 31.5 Glacial Till – Very dense, red brown coarse to fine SAND, some coarse to 
fine gravel, some to trace silt or clay, with cobbles 

More than 5 feet Bedrock – Moderately hard to hard, slightly to moderately weathered, 
brown to red brown, fine-grained to aphanitic SHALE and SILTSTONE 
with thin beds of sandstone and low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Groundwater levels in the borings ranged from El 32.8 to El 54.4.  However, these levels were measured 
upon completion of drilling and do not represent stabilized groundwater conditions.  Groundwater will 
fluctuate with season changes, precipitation, temperature, construction activity, and other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table IX. 
 
4.10 Retaining Wall 110 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 110 was fill 
overlying glaciolacustrine deposits, glacial till and bedrock, respectively.  Generalized descriptions of soil 
strata in order of increasing depth below ground surface follow.  A subsurface profile along Wall 110 is 
presented on Figure 11. 
 
Thickness (FT) 
 

Generalized Description 

4.5 to 36.4 Fill - Medium dense to dense or medium stiff to hard, dark brown, red 
brown, and black, coarse to fine SAND and SILT or CLAY, some to trace 
coarse to fine gravel, with coal cinders, brick and cobbles  
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Thickness (FT) 
 

Generalized Description 

32.1 to 56.5 Glaciolacustrine Deposits – Very soft to very stiff, brown and red brown, 
varved CLAY and SILT, some to trace coarse to fine sand, trace fine 
gravel  

16.0 to 31.5 Glacial Till – Very dense, red brown coarse to fine SAND, some coarse to 
fine gravel, some to trace silt or clay, with cobbles 

More than 5 feet Bedrock – Moderately hard to hard, slightly to moderately weathered, 
brown to red brown, fine-grained to aphanitic SHALE and SILTSTONE 
with thin beds of sandstone and low angle bedding 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in the borings. 
 
Groundwater levels in the borings ranged from El 32.8 to El 54.4.  However, these levels were measured 
upon completion of drilling and do not represent stabilized groundwater conditions.  Groundwater will 
fluctuate with season changes, precipitation, temperature, construction activity, and other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table X. 
 
4.11 Retaining Wall 111 
 
In general, the subsurface stratigraphy observed at each boring location associated with Wall 111 was fill 
overlying glaciolacustrine deposits and glacial till, respectively.  Bedrock was encountered and sampled 
in boring SB-54 only.  Generalized descriptions of soil strata in order of increasing depth below ground 
surface follow.  A subsurface profile along Wall 111 is presented on Figures 12A and 12B. 
 
Thickness (FT) 
 

Generalized Description 

10.0 to 37.5 Fill – Very loose to very dense, light brown to black, coarse to fine SAND, 
some to trace coarse to fine gravel, some to trace silt and clay, with coal 
cinders, ash and wood.  

39.0 to 83.5 Glaciolacustrine Deposits – Very soft to hard, brown and red brown, varved 
CLAY and SILT, some to trace coarse to fine sand, some to trace fine gravel 

18.0 to more than 65.0 Glacial Till – Dense to very dense, red brown, coarse to fine SAND, some to 
little coarse to fine gravel, some to trace silt and clay, with cobbles 

More than 5.0 Bedrock  - Moderately hard to hard, moderately to slightly weathered, red 
brown, aphanitic SILTSTONE 

 
The subsurface conditions observed in the borings were generally consistent with published geologic data 
for the area.  Geologic maps indicate bedrock consists of Portland Arkose or “brownstone” which 
corresponds to the bedrock observed in boring SB-54. 
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Groundwater levels in the borings ranged between about El 24.5 to El 55.7.  However, these levels were 
measured upon completion of drilling and do not represent stabilized groundwater conditions.  Stabilized 
groundwater measurements taken in observation well TB-102 (OW) indicate groundwater at about  
El 32.5.  Groundwater will fluctuate with season changes, precipitation, temperature, construction 
activity, and other factors. 
 
The exploration logs are presented in Appendices A and B.  A summary of subsurface data is presented in 
Table XI. 
 
4.12 Retaining Wall 112 
 
In general, the subsurface stratigraphy observed at boring locations associated with Wall 112 was fill 
overlying alluvium and lacustrine deposits, respectively.  Borings RW-125 thru RW-129 were terminated 
in glacial till encountered below the lacustrine deposits.  Generalized descriptions of soil strata in order of 
increasing depth below ground surface follow. A subsurface profile along Wall 112 is presented on 
Figures 13A and 13B. 
 
Thickness (ft) 
 

Generalized Description 

5 to 7 Fill - Medium dense, brown and black, coarse to fine SAND, some to little coarse 
to fine gravel, little to trace silt, with coal cinders. 

6 to 14 Alluvium - Medium dense to dense, brown and red brown, coarse to fine SAND 
and clayey SILT, some to trace coarse to fine gravel. 

Up to 48 Lacustrine Deposits - Medium stiff to very stiff, red-brown, varved CLAY and 
SILT, trace fine sand. 

Up to 17 Glacial Till - Very dense to hard, red-brown, SILT and coarse to fine SAND, some 
to little coarse to fine gravel, poorly stratified with occasional cobbles and 
boulders. 

 
The exploration logs are presented in Appendix A.  A summary of subsurface data is presented in  
Table XII. 
 
4.13 Summary of Laboratory Testing Results 
 
The nature of the alluvial and glaciolacustrine deposits underlying the project site is critical to evaluating 
the proposed construction.  Of particular importance are the compressibility characteristics of these soils 
and their impact on potential settlements caused by newly applied loads (wall structures and fills).   
Table XII summarizes the laboratory testing results relative to the compressibility of the glaciolacustrine 
deposits as determined by the one-dimensional consolidation laboratory tests.  The results indicate a 
compression ratio average of about 0.15, with a range of 0.03 to 0.28 and a re-compression ratio ranging 
from 0.018 to 0.045.  Based on the results the soils are over-consolidated in certain areas and zones. 
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5.  DESIGN RECOMMENDATIONS AND CONSTRUCTION CONSIDERATIONS 
 
 
5.1 Retaining Wall 101 
 
5.1.1 Wall and Foundation Type 
 

As described in Section 1.4.1, Wall 101 will extend approximately 285 ft along the western side 
of the proposed Busway from about Sta. 215+40 to Sta. 218+27 and be used to retain a proposed 
cut necessary to construct the Busway.  The exposed wall height will range from about 3 to 4 ft.  
Approximately 2 to 6 ft of cut will be required to construct the foundation of the wall.  Based on 
the profile presented on Figure 2, the majority of Wall 101 is underlain by between 1 and 5 ft of 
alluvial deposits, with varying stiffness, overlying glacial till.  Based on these conditions, a 
reinforced concrete cantilever retaining wall supported by a spread footing bearing on granular 
fill is recommended.  Over-excavation of the alluvial deposits and replacement with granular fill 
to design subgrade elevations is recommended to reduce total and differential settlement beneath 
Wall 101.  The over-excavation should be replaced with granular fill.   

 
5.1.2 Foundation Design  
 

The following is a list of general recommendations that should be considered for the design of 
Wall 101. 

 
 Over-excavate alluvial deposits and replace it with granular fill.  Utilize a maximum 

factored bearing resistance of 8 ksf for strength limit state and 6 ksf for the service limit 
state at assumed 1-in. settlement limit.  The subgrade should be proofrolled with a 
vibratory roller (minimum static weight of 4 tons) to identify for removal and 
replacement any soft materials, and treated in accordance with ConnDOT specifications 
prior to foundation construction. 
 

 The granular fill should be a minimum 12-in. thick and extend 24 in. horizontally outside 
the foundation limits, and slope outward and downward on a 1H:1V slope. 
 

 Foundations should bear at least 4 ft below the lowest adjacent ground surface for frost 
protection. 
 

 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 
structural backfill, in accordance with the Connecticut Department of Transportation 
Bridge Design Manual. 

 
5.1.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 3.4 which is greater than the 
factor of safety of 1.5 as required by Connecticut Busway Design Manual, dated December 2002.  
The computer program SLIDE was used to perform the analysis.  The analysis assumed the width 
of the footing to be 0.6 times the height. 
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5.1.4 Settlement 
 

Provided the footing for Wall 101 is designed and constructed in accordance with the above 
criteria, total settlements are anticipated to be less than 1 in. with maximum differential 
settlements of ¼ in. or less.  Most of the elastic settlement will occur during construction as load 
is applied.   

 
5.1.5 Lateral Earth Pressures 
 

The wall should be designed for lateral earth pressures and surcharge loads shown on Figure 14, 
Recommended Active Lateral Earth Pressure Loads on Unrestrained Abutments and Wingwalls.  
 

5.1.6 Reuse of Excavated Material 
 

Excavations will be primarily in the existing fill and alluvial deposits.  Since a 2 to 6-ft cut will be 
required to construct Wall 101, we do not anticipate that re-use of the excavated materials will be 
required.  However, material will be required to backfill the excavation made to remove the 
alluvial deposits.  It may be possible to reuse  excavated granular fill materials as backfill, 
however these materials frequently contain relatively high proportions of silt, and placement and 
compaction of these materials can be difficult when wet.  As such, re-use of these materials may 
potentially only be feasible during warm, dry weather. 
 

5.1.7 Construction Considerations  
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 

 
5.1.7.1  Excavation and Temporary Lateral Support 

 
Based upon the wall location and depth of required excavation temporary sheet piling 
will be necessary to support the excavation sides.  The design of the sheeting should be 
provided by the contractor.  Excavation can be made with conventional earth moving 
equipment.  
 

5.1.7.2  Dewatering 
 
Groundwater was encountered at about El. 60.4 in RB-105, which is below but within 2 ft 
of the proposed bottom of footing elevation of Wall 101.  Excavation to remove the 
alluvial soils will be below this measured groundwater level.  Accordingly, dewatering 
will likely be required during excavation to proposed footing subgrade elevations.  The 
contractor should be responsible for the selecting the appropriate dewatering system.
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5.2 Retaining Wall 102 
 
5.2.1 Wall and Foundation Type 
 

As described in Section 1.4.2, Wall 102 will extend approximately 350 ft along the western side 
of the proposed Busway, from about Sta. 225+50 to Sta. 229+00.  Wall 102 will retain 
approximately 5 to 9 ft of existing fill to extend the existing embankment to meet the design 
grades for the proposed Busway.  A noise wall is proposed to be constructed on top of the 
retaining wall, which continues beyond the limits of Wall 102.  The exposed retaining wall on the 
western side will be approximately 5-ft high, not including the noise wall.  The wall is directly 
underlain by a 5 to 8 ft of alluvium.  
 
As the retaining wall will be supporting the noise wall, the retaining wall will be subjected to 
additional loads from the weight and wind loads on the noise wall.  For this reason, it is 
recommended that the wall to be supported on a pile foundation to limit settlement and rotation 
and withstand other induced loads.  The foundation should be sized to accommodate the required 
number of piles based on the foundation design criteria described below.  In addition, as 
discussed below, the use of lightweight backfill would decrease design lateral earth loads and 
should be considered if cost effective in reducing structure foundation size and pile requirements. 
 

5.2.2 Foundation Design  
 

The following is a list of general recommendations that should be considered for the design of 
Wall 102. 

 
 Design the foundation for the retaining wall based on the following pile capacity 

parameters: 
 

Pile Type/Size:     H-Pile, HP 12x53 
Pile material:    Grade 50 steel 
Test pile Length:    70 ft 
Pile order length:     65 ftNumber of Test Piles:  

 4 piles, spread along the length 
Pile bearing elevation:    EL +5.0 to EL -3.0 
Bottom of footing elevation:   EL +57.0 
Bearing Stratum:    Bedrock, piles driven to refusal 
Nominal Axial Bearing Resistance:  635 kips 
Factored Axial Bearing Resistance:  250 kips 
Ultimate Pile Capacity:   128 kips 
Nominal uplift resistance:    190 kips 
Factored uplift resistance:    55 kips 
Downdrag load:    35 kips 
For a horizontal deflection of 1/4 in. at the top of the pile, the lateral resistance in 
the strong axis for a free head condition is 10 kips. 
Ultimate Pile Capacity indicated above is based on design pile loads provided by 
Ammann & Whitney and the Consulting Engineers General Memorandum 09-07 
by the Connecticut Department of Transportation, Bureau of Engineering and 
Highway Operations, Office of Engineer, as a revision to Bridge Design Standard 
Practices.   
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 The wall shall have a 6-in. nominal diameter perforated underdrain, or 4-in. weep holes 
in accordance with the Connecticut Department of Transportation Bridge Design Manual. 

 
 Foundation should bear at least 4 ft below the lowest adjacent ground surface for frost 

protection 
 

 The wall backfill can be pervious structural fill or alternative lightweight fill, such as 
Expanded, Shale Clay & Slate (ESCS), as discussed below. The following properties can 
be used for design with ESCS material: 

 
Compacted in-place moist unit weight - 65 pcf 
Friction angle - 35o  
Active lateral earth pressure coefficient (ka) - 0.245  
 

5.2.3 Settlement 
 

The glaciolacustrine soils are overconsolidated in this area. Based on an evaluation of 
recompression consolidation of the glaciolacustrine deposits, using a recompression ratio of  
0.025, due to the new load from the conventional granular fill material for the backfill, a 
settlement of up to 1.8 in. of settlement is predicted.  This magnitude of settlement is not severe 
but could likely shorten the life of the roadway pavement, produce rideability issues, and cause 
downdrag loads on the wall foundation piles.  The use of a lightweight fill, like Expanded Shale, 
Clay and Slate (ESCS) for the backfill material would reduce settlements and related problems.  
Settlement platforms should be constructed and periodically monitored along the proposed fill 
placement along the retaining wall in order to monitor the rate of consolidation settlement. 

 
5.2.4 Lateral Earth Pressures 
 

If conventional granular soil backfill is used, the wall should be designed for lateral earth 
pressures and surcharge loads shown on Figure 14, Recommended Active Lateral Earth Pressure 
Loads on Unrestrained Abutments and Wingwalls. 
 
If Expanded Shale Clay & Shale lightweight backfill is used, the wall should be designed for 
lateral earth pressures and surcharge loads shown on Figure 15, Recommended Active Lateral 
Earth Pressure Loads on ESCS Backfilled Retaining Walls. The use of lightweight fill is 
advantageous if a reduction in wall footing size is desired and cost effective. 
 

5.2.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 

 
5.2.5.1  Excavation  

 
We anticipate that where space permits, excavation for the proposed Wall 102 can be 
made with open cuts sloped no steeper than 1.5H:1V; however, some sloughing should 
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be anticipated particularly in areas of seepage, where precipitation falls on slope faces or 
surface water runs over slope faces. 
 

5.2.5.2  Dewatering 
 
Groundwater was encountered at El 54.6 in RB-107 (OW), which is approximately 0.6 ft 
above the proposed bottom of footing elevation of Wall 102.  Accordingly, dewatering 
will likely be required during excavation to proposed footing subgrade elevations and 
construction.  The contractor will be responsible for selecting the appropriate dewatering 
system. 

  
5.3 Retaining Wall 103 
 
5.3.1 Wall and Foundation Type 
 

As described in section 1.4.3, Wall 103 will extend approximately 317 ft, along the western side 
of the proposed Busway, from about Sta. 244+17 to Sta. 247+29.  The wall will retain up to 12 ft 
of earth cut and will be located approximately 10 ft from an existing building.  Approximately up 
to 18 ft of cut will be required to construct the wall.  The exposed wall height will range up to 
10.5 ft.  A stiff layer of alluvium is found below the proposed wall foundation to a depth of 
approximately 7 to 9 ft overlaying the glaciolacustrine clay layer.  The alluvium layer beneath 
Wall 103 will be suitable to support the retaining wall and a reinforced concrete cantilever 
retaining wall supported on spread footings will be suitable for this wall.  Along the wall segment 
adjacent to the existing building at Sta. 245+83, temporary sheeting will be required.  The wall 
alignment is offset in this area to limit the impact of construction on the existing building.   

 
5.3.2 Foundation Design 
 

Following is a list of general recommendations that should be considered for the design of  
Wall 103: 
 
 Utilize a maximum factored bearing resistance of 4.9 ksf for strength limit state and  

2.0 ksf for the service limit state at assumed 1-in. settlement limit for the spread footing 
bearing on the alluvium layer.  The subgrade should be proofrolled with a vibratory roller 
(minimum static weight of 4 tons) to identify for removal and replacement any soft 
materials, and treated in accordance with ConnDOT specifications prior to foundation 
construction. 

 
 Foundations should bear at least 4.0 ft below the lowest adjacent ground surface for frost 

protection. 
  
 Place a 12-in. thick layer of granular fill beneath footing for uniform bearing.  Granular 

fill should extend 24 in. horizontally outside the foundation limits and slope outward and 
downward on a 1H:1V slope.  

  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 

structural fill, in accordance with the Connecticut Department of Transportation Bridge 
Design Manual.  

  
 Because of the height of this wall and the potential for seepage from the cut behind, the 

wall should have weep holes installed every 20 ft to allow for relief of hydrostatic 
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pressure from behind the wall.  The weep holes should be installed with a minimum 
0.02% slope from the back face of the wall to the front to allow for positive drainage 
towards the proposed swale along the front face of the wall.  

  
5.3.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 3.0, which is greater than the 
factor of safety 1.5 as required by the Connecticut Busway Design Manual, dated  
December 2002.  The computer program SLIDE was utilized to perform the analysis.  This 
analysis assumed the width of the footing to be 0.6 times the height of the wall. 

 
5.3.4 Settlement 
 

Provided the footing for Wall 103 is designed and constructed in accordance with the above 
criteria, total settlements are anticipated to be less than 1 in. with maximum differential 
settlements of ¼ in. or less.  Most of the settlement will occur during construction as load is 
applied.  
 

5.3.5 Lateral Earth Pressures 
 

The wall should be designed for lateral earth pressures and surcharge loads shown on Figure 14, 
Recommended Active Lateral Earth Pressure Loads on Unrestrained Abutments and Wingwalls.  
 

5.3.6 Reuse of Excavated Material 
 
Excavations will be primarily in the existing fill and alluvial deposits.  Since an approximately 
18-ft cut will be required to construct Wall 103, it is not anticipated that re-use of the excavated 
materials will be required.  It may be possible to reuse  excavated granular fill materials as 
backfill, however these materials frequently contain relatively high proportions of silt, and 
placement and compaction of these materials can be difficult when wet.  As such, re-use of these 
materials may potentially only be feasible during warm, dry weather. 
 

5.3.7 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.3.7.1  Excavation and Lateral Earth Support 

 
Based on the wall location, depth of the required excavation and distance to the existing 
building construction for Wall 103 should be accomplished by installing temporary steel 
sheet piling.  The building foundation is a spread footing bearing an estimated 4.0 ft 
below ground surface and only supports the exterior wall.  The influence zone of this 
footing intersects near the base of the proposed excavation for Wall 103 therefore, 
temporary sheeting will be necessary.  Lateral deflection of the sheeting will need to be 
controlled to reduce the potential for building foundation movement.  In addition, 
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because of the height of the sheeting (about 17 ft) it may be necessary to provide lateral 
support using rakers near the top of the wall. .  Settlement of the existing footing caused 
by vibrations must also be avoided.  The project specifications should include deflection, 
settlement and vibration monitoring criteria.    Excavation can be made with conventional 
earth moving equipments.  
 

5.3.7.2  Dewatering 
 
Groundwater was measured at El. 69.65 in RW-106 (OW), which is approximately 3 ft 
above the proposed lowest footing excavation elevation of Wall 103.  Accordingly, 
dewatering will be required during excavation to proposed footing subgrade elevations.  
The contractor should be responsible for the selecting the appropriate dewatering system. 
 

5.4 Retaining Wall 104 
 
5.4.1 Wall and Foundation Type 
 

As described in section 1.4.4, Wall 104 will extend approximately 60 ft along the western side of 
the proposed Busway from about Sta. 251+00 to Sta. 251+60, to retain approximately 0.5 to 9 ft 
of fill, however, except for approximately 12 ft section the depth of required fill is only about 3 ft.  
The exposed height of the wall ranges from 3 to 6 ft.  A soft to medium stiff layer of alluvium is 
found to a depth of 0 to 4 ft below the proposed wall foundation, overlying a soft to stiff 
glaciolacustrine layer.  The alluvium or glaciolacustrine layer beneath Wall 104 will be suitable 
to support the retaining wall and the surcharge from the proposed Busway.   Due to the limited 
extent of the deep fill, short wall length, and wall geometry (stepped), a reinforced concrete 
cantilever retaining wall supported on spread footings may be considered.  .   

 
5.4.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
Wall 104. 
 
 Utilize a maximum factored bearing resistance of 3.8 ksf for strength limit state and  

4.0 ksf for the service limit state at assumed 1-in. settlement limit. The subgrade should 
be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify for 
removal and replacement any soft materials, and treated in accordance with ConnDOT 
specifications prior to foundation construction. 

 
 To reduce the possibility of cracking due to differential settlement between the nominal 

fill zone and deepest fill zone structural solutions should be considered. These could 
include thickening the footing depth and/or placing a joint at the step in the wall, 
allowing independent movement.  

 
 Foundations should bear at least 4.0 ft below the lowest adjacent ground surface for frost 

protection. 
  
 Place a 12-in. thick layer of granular fill beneath footing for uniform bearing.  Granular 

fill should extend 24 in. horizontally outside the foundation limits and slope outward and 
downward on a 1H:1V slope.  
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 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 
backfill, in accordance with the Connecticut Department of Transportation Bridge Design 
Manual. 

 
5.4.3 Global Stability 

 
Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.6, using simplified Bishop’s 
Method.  This value is greater than the factor of safety of 1.5 required by the Connecticut Busway 
Design Manual, dated December 2002.  The computer program SLIDE was used for the analysis. 
Internal stability of the MSE and Modular Walls should be established by the 
manufacturer/contractor during final design of these systems. 
 

5.4.4 Settlement 
 

For the lower wall and thinner backfill sections, total settlement at the bottom of the embankment 
fill will be less than 1 in.  No significant differential settlement is anticipated.  Most of the 
settlement will occur during construction.  However, based on an evaluation of consolidation of 
the overconsolidated glaciolacustrine layer, assuming a recompression ratio of 0.018, due to the 
new load from the conventional granular fill material for the backfill in the deep backfill section, 
settlements of up to 2 in. are predicted. Most of this settlement is expected to occur within first  
6 months of placing the fill.  This magnitude of settlement is not severe but a flexible wall system 
is recommended to accommodate the anticipated settlement.  A MSE wall or PMW is appropriate 
for this section and is recommended. Settlement platforms should be constructed and periodically 
monitored along the proposed fill placement along the retaining wall in order to monitor the rate 
of consolidation settlement. Due to the limited wall length a CIPCC wall can be considered as 
described above. 

 
5.4.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.4.5.1  Excavation and Temporary Lateral Support 

 
Based on Amtrak’s ‘Normal Requirements for Sheet Piling Adjacent to Track’, Sketch 1, 
Spec. 02261A-Rev.1, temporary sheet pile installation will be required adjacent to the 
excavation.  The design of the sheeting shall be provided by the contractor.  The 
temporary sheet piles can be removed after the construction of the retaining wall.  We 
anticipate that where space permits, excavation for the proposed Wall 104 can be made 
with open cuts sloped no steeper than 1.5H:1V.   
 

5.4.5.2  Dewatering 
 
Groundwater levels in the borings ranged from about El. 60.4 to El. 66.  However, these 
levels were measured upon completion of drilling and do not represent stabilized 
groundwater conditions.  Based on these observations and the ground elevation near the 
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wall, approximately 5 to 6 ft of water may be anticipated above the bottom of the 
excavation.  Accordingly, dewatering will be required during excavation to proposed 
footing subgrade elevations.  The contractor should be responsible for the selecting the 
appropriate dewatering system. 
 

5.5 Retaining Wall 105 
 
5.5.1 Wall and Foundation Type 
 

As described in section 1.4.5 Retaining Wall 105 will extend approximately 460 ft from about  
Sta. 295+50 to Sta. 300+10 along the proposed Busway.  The exposed wall on the western side 
will be between 5 and 17-ft high.  Wall 105 will retain approximately 1 to 13 ft of fill that will be 
placed to meet the design grades for the proposed Busway.  Based on the profile presented in 
Figure 6 the base of the wall will be directly underlain by 6 to 15 ft of existing fill which overlies 
the glaciolacustrine deposit. The existing fill and glaciolacustrine deposit beneath Wall 105 will 
be suitable to support the retaining wall and the surcharge from the proposed Busway.  A 
Mechanically Stabilized Earth (MSE) or Prefabricated Modular Wall (PMW) will be appropriate 
for this wall section. Contractor should be responsible for the final design of the MSE wall or 
PMW.  

 
5.5.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
Wall 105: 
  
 Utilize an allowable bearing capacity of 2.0 ksf for bearing on the fill layer. The subgrade 

should be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify 
for removal and replacement any soft materials, and treated in accordance with 
ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
  
 Pervious structural fill can be used for backfill. 

 
5.5.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.7 using simplified Bishop’s 
Method.  This value is larger than the factor of safety of 1.5 as required by the Connecticut 
Busway Design Manual, dated December 2002.  The computer program SLIDE was used for the 
analysis. Internal stability of the MSE and Modular Walls would be established by the 
manufacturer/contractor during final design of these systems. 

 
5.5.4 Settlement 
 

The glaciolacustrine layer is overconsolidated in this area. The anticipated settlement, due to the 
consolidation of the glaciolacustrine layer, assuming a recompression ratio of 0.05, due to the 
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applied load considering conventional granular fill, was calculated to be up to  
1.5 in. Most of this settlement is expected to occur within first 6 months of placing the fill.  This 
magnitude of settlement is not severe but a flexible wall system is recommended to accommodate  
the anticipated settlement. MSE or PMW walls are appropriate for this section and are  
recommended. Settlement platforms should be constructed and periodically monitored along the 
proposed fill placement along the retaining wall in order to monitor the rate of consolidation 
settlement. Wall 105 is located parallel to and opposite Wall 106 and a differential settlement of 
less than 1 in. should be anticipated between the two wall backfills.  

 
5.5.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.5.5.1  Excavation  

 
In general, it appears that excavation for the proposed Wall 105 can be made with open 
cuts sloped no steeper than 1.5H:1V.  However, some sloughing should be anticipated 
particularly in areas of seepage, where precipitation falls on slope faces or surface water 
runs over slope faces.  
 

5.5.5.2  Utilities 
 
A catch basin is to be located within 50 ft of the south end of the MSE wall. Special 
provisions and detailing by the MSE wall designer will be required to accommodate these 
structures within the MSE wall system.  
 

5.5.5.3  Dewatering 
 
Groundwater was encountered at about El 46.1 in NBA-102 (OW) which is about 7 ft 
below the lowest proposed footing subgrade elevation of Wall 105.  Accordingly, 
construction phase dewatering will most likely only consist of control of precipitation 
accumulation and surface water.  Perched and trapped water may also be encountered. 

 
5.6 Retaining Wall 106 
 
5.6.1 Wall and Foundation Type 
 

As described in Section 1.4.6, Wall 106 will extend approximately 335 ft along the eastern side of 
the proposed Busway from Sta. 296+75 to Sta. 300+10.  Wall 106 will retain approximately up to 
4 ft of fill.  The exposed wall height will be approximately 2 to 6.5 ft.  The railroad tracks are 
located approximately 14 ft from the proposed wall face.  An existing fill layer consisting of 
medium stiff to stiff clay and silt is found at a depth of up to 25 ft below the proposed wall 
foundation.  The fill layer beneath Wall 106 will be suitable to support the retaining wall and 
surcharge from the proposed Busway.  A reinforced concrete cantilever retaining wall, supported 
on spread footings will be appropriate for this wall section. MSE and PMW walls are also 
appropriate for consideration. 
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5.6.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
reinforced concrete cantilever retaining wall for Wall 106: 
 
 Utilize a maximum factored bearing resistance of 4.8 ksf for strength limit state and  

3.0 ksf for the service limit state at assumed 1-in. settlement limit. The subgrade should 
be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify for 
removal and replacement any soft materials,, and treated in accordance with ConnDOT 
specifications prior to foundation construction. 

 
 Foundations should bear at least 4.0 ft below the lowest adjacent ground surface for frost 

protection. 
  
 Place a 12-in. thick layer of granular fill beneath footing for uniform bearing.  Granular 

fill should extend 24 in. horizontally outside the foundation limits and slope outward and 
downward on a 1H:1V slope.  

  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 

backfill, in accordance with the Connecticut Department of Transportation Bridge Design 
Manual. 

 
 The wall backfill can be pervious structural fill.  

 
Alternatively, following is a list of general recommendations that should be considered for the 
design of MSEW or PMW for Wall 106: 

 
 Utilize an allowable bearing capacity of 1.5 tsf for bearing on the fill layer. The subgrade 

should be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify 
for removal and replacement any soft materials, and treated in accordance with 
ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
 

 Pervious structural fill can be used for backfill. 
 

5.6.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 3.0, using simplified Bishop’s 
Method.  This value is greater than the value of 1.5 required by the Connecticut Busway Design 
Manual, dated December 2002.  The computer program SLIDE was used for the analysis.  

 
5.6.4 Settlement 
 

Provided the footing for Wall 106 is designed in accordance with the above criteria, total 
settlement at the bottom of the embankment fill will be less than 1 in.  No significant differential 
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settlement is anticipated.  Most of the settlement will occur during construction. Wall 106 is 
located parallel to and opposite Wall 105 and a differential settlement of less than 1 in. should be 
anticipated between the two wall backfills   

 
5.6.5 Lateral Earth Pressures 
 

Design the wall for lateral earth pressures and surcharge loads shown on Figure 14 for pervious 
structural backfill.  An active earth pressure condition is assumed.. 

 
5.6.6 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 

 
5.6.6.1  Excavation and Temporary Lateral Support 

 
Based on Amtrak’s ‘Normal Requirements for Sheet Piling Adjacent to Track’, Sketch 1, 
Spec. 02261A-Rev.1, temporary sheet pile installation may be required adjacent to the 
excavation.  The design of the sheeting shall be provided by the contractor.  The 
temporary sheet piles can be removed after the construction of the retaining wall.  
However, in some limited locations, in general it appears that excavation for the proposed 
Wall 106 can be made with open cuts sloped no steeper than 1.5H:1V.   
 

5.6.6.2  Dewatering 
 
Groundwater was encountered at about El. 46.1 in NBA-102 (OW) which is about 18 ft 
below the proposed footing subgrade elevation of Wall 106.  Accordingly, construction 
phase dewatering will most likely only consist of control of precipitation accumulation 
and surface water.  Perched and trapped water may also be encountered. 

 
5.7 Retaining Wall 107 
 
5.7.1 Wall and Foundation Type 
 

As described in Section 1.4.9, Wall 107 extends approximately 137 ft from about Sta. 301+59 to  
Sta. 303+00 and will retain approximately 3 to 9 ft of fill that will be placed to provide the design 
grades for the Busway.  Based on the profile presented in Figure 8 the footing of the wall will be 
directly underlain with glaciolacustrine deposit.  A Mechanically Stabilized Earth (MSE) wall 
will be appropriate for this wall section. Contractor should be responsible for the final design of 
the MSE wall.  

 
5.7.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
Wall 107: 
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 Utilize an allowable bearing capacity of 1.6 ksf for bearing on the glaciolacustrine layer. 
The subgrade should be proofrolled with a vibratory roller (minimum static weight of  
4 tons) to identify for removal and replacement any soft materials, and treated in 
accordance with ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
  
 Pervious structural fill can be used for backfill. 

 
5.7.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 5.0 using simplified Bishop’s 
Method.  This value is larger than the factor of safety of 1.5 as required by the Connecticut 
Busway Design Manual, dated December 2002.  The computer program SLIDE was used for the 
analysis.  

 
5.7.4 Settlement 
 

The glaciolacustrine layer is overconsolidated in this area. The anticipated settlement, due to 
consolidation of the glaciolacustrine deposits, assuming a recompression ration of 0.05, caused by 
the applied load and considering conventional granular fill, was calculated to be up to 2.3 in. 
Most of this settlement is expected to occur within first 7 months of placing the fill.  This 
magnitude of settlement is not severe but a flexible wall system is recommended to accommodate 
the anticipated settlement.  A MSE wall is appropriate for this section and is recommended. 
Settlement platforms should be constructed and periodically monitored along the proposed fill 
placement along the retaining wall in order to monitor the rate of consolidation settlement. 

  
5.7.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.7.5.1  Excavation  

 
We anticipate that, excavation for the proposed Wall 107 can be made with open cuts 
sloped no steeper than 1.5H:1V; however some sloughing should be anticipated 
particularly in areas of seepage, where precipitation falls on slope faces or surface water 
runs over slope faces.  
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5.7.5.2  Utilities 
 
A catch basins and 12-in. diameter storm pipe is to be located within 10 ft of the south 
end of the MSE wall. Special provisions and detailing by the MSE wall designer will be 
required to accommodate these structures within the MSE wall system.  
 

5.7.5.3  Dewatering 
 
Groundwater was encountered at about El. 52 in monitoring well RW-117 (OW) which is 
about 8 ft below the lowest proposed footing subgrade elevation of Wall 107.  
Accordingly, construction phase dewatering will most likely only consist of control of 
precipitation accumulation and surface water.  Perched and trapped water may also be 
encountered. 

 
5.8 Retaining Wall 108 
 
5.8.1 Wall and Foundation Type 
 

As described in Section 1.4.8, Wall 108 extends approximately 268 ft from about Sta. 301+58 to  
Sta. 304+27 and will retain approximately 1 to 3 ft of fill that will be placed to provide the design 
grades for the Busway.  Based on the profile presented in Figure 9, the footing of the wall will be 
directly underlain by glaciolacustrine deposits from the south end of the wall at Sta. 301+60 to 
Sta. 303+45, and with up to a 9 ft of existing fill, overlying glaciolacustrine deposits, from  
Sta. 303+45 to Sta. 304+45, at the north end of the wall.  Wall 107 runs parallel to Wall 108 from 
Sta. 301+65 to Sta. 303+45. A Mechanically Stabilized Earth (MSE) wall or PMW will be 
appropriate for this wall section. Contractor should be responsible for the final design of the MSE 
wall. Alternatively, as Wall 108 is located opposite to retaining wall 107, which is an MSE wall, 
the site can be preloaded for about 6 months starting at the time of Wall 107 construction and 
Wall 108 be constructed at the end of preloading period. It is anticipated that approximately  
1 in., 50 percent of consolidation settlement will occur due to preloading, and therefore post-
construction settlement will be less than 1 in.      

 
5.8.2 Foundation Design 
 

The following is a list of general recommendations that should be considered during the design of 
MSE walls or PMW for Wall 108: 
  
 Utilize an allowable bearing capacity of 1.6 ksf for bearing on the glaciolacustrine layer. 

The subgrade should be proofrolled with a vibratory roller (minimum static weight of  
4 tons) to identify for removal and replacement any soft materials, and treated in 
accordance with ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
  
 Pervious structural fill can be used for backfill. 
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5.8.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.5 using simplified Bishop’s 
Method.  This value is equal to the factor of safety of 1.5 as required by the Connecticut Busway 
Design Manual, dated December 2002.  The computer program SLIDE was used for the analysis. 

 
5.8.4 Settlement 
 

The glaciolacustrine layer in this area is overconsolidated. The anticipated settlement, due to the 
consolidation of the glaciolacustrine deposits, assuming a recompression ratio of 0.05, due to new 
loads from conventional granular fill, was calculated to be up to 2.2 in. Most of this settlement is 
expected to occur within first 6 months of placing the fill.  This magnitude of settlement is not 
severe but a flexible wall system is recommended to accommodate the anticipated settlement.  A 
MSE wall or PMW is appropriate for this section and is recommended, however a reinforced 
concrete cantilever wall can be also considered as mentioned in Section 5.8.1.  Settlement 
platforms should be constructed and periodically monitored along the proposed fill placement 
along the retaining wall in order to monitor the rate of consolidation settlement. 
 

5.8.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications  
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.8.5.1  Excavation  

 
We anticipate that excavation for the proposed Wall 108 can be made with open cuts 
sloped no steeper than 1.5H:1V; however, some sloughing should be anticipated 
particularly in areas of seepage, where precipitation falls on slope faces or surface water 
runs over slope faces. 
 

5.8.5.2  Utilities 
 
A catch basin and 12-in. diameter storm pipe is to be located within the MSE wall. 
Special provisions and detailing by the MSE wall designer will be required to 
accommodate these structures within the MSE wall system. 
 

5.8.5.3  Dewatering 
 
Groundwater was encountered at about El. 52 in monitoring well RW-117 (OW) which is 
about 11 ft below the lowest proposed footing subgrade elevation of Wall 108.  
Accordingly, construction phase dewatering will most likely only consist of control of 
precipitation accumulation and surface water.  Perched and trapped water may also be 
encountered. 
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5.9 Retaining Wall 109 
 
5.9.1 Wall and Foundation Type 
 

As described in Section 1.4.9, Wall 109 extends approximately 330 ft from about Sta. 304+77 to  
Sta. 308+04 and will retain approximately 9 to 14 ft of fill that will be placed to provide the 
design grades for the Busway.  Based on the profile presented in Figure 10, the footing of the wall 
will be directly underlain with 4 to 25 ft of existing fill which overlies the glaciolacustrine 
deposit.  A Mechanically Stabilized Earth (MSE) wall will be appropriate for this wall section. 
Contractor should be responsible for the final design of the MSE wall. Based on anticipated 
settlement if conventional backfill materials are used, as described below, the use of lightweight 
fill, such as Expanded Shale, Clay & Slate (ESCS), in the backfill zone is recommended.    
 

5.9.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
Wall 109: 

 
 Utilize an allowable bearing capacity of 3.0 ksf for bearing on the glaciolacustrine layer. 

The subgrade should be proofrolled with a vibratory roller (minimum static weight of  
4 tons) to identify for removal and replacement any soft materials, and treated in 
accordance with ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
  
 Lightweight ESCS material should be used for backfill. The following properties can be 

used for design with ESCS material: 
 

Compacted in-place moist unit weight - 65 pcf 
Friction angle - 35o  
Active lateral earth pressure coefficient (ka) - 0.245  

 
5.9.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.5 using simplified Bishop’s 
Method.  This value is equal to the factor of safety of 1.5 as required by the Connecticut Busway 
Design Manual, dated December 2002.  The computer program SLIDE was used for the analysis.  

 
5.9.4 Settlement 

 
The glaciolacustrine layer in this area is overconsolidated. The anticipated settlement, due to the 
consolidation of the glaciolacustrine deposits, assuming a recompression ratio of 0.05, due to the 
applied load from conventional granular fill, was calculated to be up to 3.6 in.  This magnitude of 
settlement is considered excessive and a lightweight backfill material, such as ESCS, is 
recommended for use with an MSE wall system. Provided the wall is designed in accordance with 
the above criteria and ESCS backfill is used, total settlements are anticipated to be up to 2.3 in.  
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Settlement platforms should be constructed and periodically monitored along the proposed fill 
placement along the retaining wall in order to monitor the rate of consolidation settlement.  
Wall 109 is located parallel to and opposite Wall 110 and a differential settlement of about 1 in. 
can be anticipated between the two wall backfills provided Wall 109 is constructed about 6 
months in advance of Wall 110 in order to allow approximately 1 in. of the total settlement to 
occur before the construction of Wall 110.   
 

5.9.5 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 

 
5.9.5.1  Excavation  

 
In general, it appears that excavation for the proposed Wall 109 can be made with open 
cuts sloped no steeper than 1.5H:1V. However, some sloughing should be anticipated 
particularly in areas of seepage, where precipitation falls on slope faces or surface water 
runs over slope faces. 
 

5.9.5.2  Utilities 
 
Three (3) catch basins and 12-in. reinforced concrete drainage pipes are to be located 
within the MSE wall. Special provisions and detailing by the MSE wall designer will be 
required to accommodate these structures within the MSE wall system. 
 

5.9.5.3  Dewatering 
 
Groundwater was encountered at about El. 52 at monitoring well RW-117 (OW), located 
approximately 150 ft from the south end of the wall.  The groundwater elevation data 
available at this time indicate that between approximate Sta. 306+00 and Sta. 307+00, the 
embedded portions of Wall 109 may be up to 2 ft below groundwater.  Accordingly, 
dewatering will likely be required during construction of Wall 109 in these areas.  The 
contractor should be responsible for selecting the appropriate dewatering system. 

 
5.10 Retaining Wall 110 
 
5.10.1 Wall and Foundation Type 
 

As described in Section 1.4.10, Wall 110 will extend approximately 237 ft along the eastern side 
of the proposed Busway from Sta. 305+68 to Sta. 308+06.  Wall 110 will retain approximately  
2 to 3 ft of fill.  The exposed wall height will be approximately 4 ft.  The railroad tracks are 
located approximately 17 to 24 ft from the proposed wall face.  Wall 109 runs parallel to  
Wall 110 from Sta. 305+63 to Sta. 308+10.  Based on the profile presented in Figure 11, the 
footing of the wall will be directly underlain with 14 to 33 ft of medium stiff to stiff clayey silt 
and loose to medium dense sand and gravel fill at foundation bearing elevation. 
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The existing fill layer beneath Wall 110, after compaction at any loose areas, will be suitable to 
support the retaining wall and surcharge from the proposed Busway.  A reinforced concrete 
cantilever retaining wall, supported on spread footings will be appropriate for this wall section. 
MSEW and PMW should be considered as alternatives, subject to contractor final designs. 

 
5.10.2 Foundation Design 
 

The following is a list of general recommendations that should be considered for the design of 
reinforced concrete cantilever wall for Wall 110: 
  
 Utilize a maximum factored bearing resistance of 3.0 ksf for strength limit state and  

3.0 ksf for the service limit state at assumed 1-in. settlement limit. The subgrade should 
be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify for 
removal and replacement any soft materials, and treated in accordance with ConnDOT 
specifications prior to foundation construction. 

 
 Foundations should bear at least 4.0 ft below the lowest adjacent ground surface for frost 

protection. 
  
 Place a 12-in. thick layer of granular fill beneath footing for uniform bearing.  Granular 

fill should extend 24 in. horizontally outside the foundation limits and slope outward and 
downward on a 1H:1V slope.  

  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 

backfill, in accordance with the Connecticut Department of Transportation Bridge Design 
Manual. 

 
The following is a list of general recommendations that should be considered for the design of 
MSEW or PMW for Wall 110: 

 
 Utilize an allowable bearing capacity of 1.6 tsf for bearing on the fill layer. The subgrade 

should be proofrolled, and treated in accordance with ConnDOT specifications prior to 
foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
 

 Pervious structural fill can be used for backfill. 
  
5.10.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.5, using simplified Bishop’s 
Method.  This value is greater than the factor of safety of 1.5 required by the Connecticut Busway 
Design Manual, dated December 2002.  The computer program SLIDE was used for the analysis. 
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5.10.4 Settlement 
 

Provided the footing for Wall 110 is designed in accordance with the above criteria, total 
settlement at the bottom of the embankment fill will be less than 1 in.  Wall 110 is located parallel 
to and opposite Wall 109 and a differential settlement of about 1 in. can be anticipated between 
the two wall backfills provided, Wall 109 is constructed 6 months in advance of Wall 110 in 
order to allow approximately 1 in. of the total settlement to occur before the construction of  
Wall 110.   

 
5.10.5 Lateral Earth Pressures 
 

Design the wall for lateral earth pressures and surcharge loads shown on Figure 14 for pervious 
structural backfill.  

 
5.10.6 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.10.6.1  Excavation  

 
We anticipate that where space permits, excavation for the proposed Wall 110 can be 
made with open cuts sloped no steeper than 1.5H:1V.  However, some sloughing should 
be anticipated particularly in areas of seepage, where precipitation falls on slope faces or 
surface water runs over slope faces.   
 

5.10.6.2  Dewatering 
 
Groundwater was encountered at about El. 52 in observation well RW-117 (OW), which 
is about 9 ft below the proposed footing subgrade elevation of Wall 110.  Accordingly, 
construction phase dewatering will most likely only consist of control of precipitation 
accumulation and surface water.  Perched and trapped water may also be encountered. 
 

5.11 Retaining Wall 111 
 
5.11.1 Wall and Foundation Type 
 

As described in Section 1.4.11, Wall 111 will extend approximately 696 ft along the western side 
of the proposed Busway from about Sta. 309+24 to Sta. 316+20.  Wall 111 will retain 
approximately 1 to 10 ft of fill.  The exposed wall height will be approximately 2 to 12 ft.  Based 
on the profile presented in Figures 12A and 12B the footing of the wall will be directly underlain 
with 7 to 20 ft of medium stiff to stiff clayey silt at wall foundation bearing elevation.  The 
existing fill layer beneath Wall 111 will be suitable to support the retaining wall and surcharge 
from the proposed Busway.  A reinforced concrete cantilever retaining wall, supported on spread 
footings will be appropriate for this wall section.  MSEW and PMW should be considered as 
alternatives, subject to contractor final designs. 
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5.11.2 Foundation Design 
 

The following is a list of general recommendations that should be considered during the design of 
Wall 111: 
  
 Utilize a maximum factored bearing resistance of 5.8 ksf for strength limit state and  

3.0 ksf for the service limit state at assumed 1-in. settlement limit. The subgrade should 
be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify for 
removal and replacement any soft materials, and treated in accordance with ConnDOT 
specifications prior to foundation construction. 

 
 Foundations should bear at least 4.0 ft below the lowest adjacent ground surface for frost 

protection. 
  
 Place a 12-in. thick layer of granular fill beneath footing for uniform bearing.  Granular 

fill should extend 24 in. horizontally outside the foundation limits and slope outward and 
downward on a 1H:1V slope.  

  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 

backfill, in accordance with the Connecticut Department of Transportation Bridge Design 
Manual. 

 
The following is a list of general recommendations that should be considered for the design of 
MSEW or PMW for Wall 111: 

 
 Utilize an allowable bearing capacity of 1.6 tsf for bearing on the fill layer. The subgrade 

should be proofrolled, with a vibratory roller (minimum static weight of 4 tons) to 
identify for removal and replacement any soft materials, and treated in accordance with 
ConnDOT specifications prior to foundation construction. 

 
 Foundations for the wall should bear at least 4.0 ft below the lowest adjacent ground 

surface for frost protection. 
  
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe, and pervious 

structural backfill, in accordance with the ConnDOT Bridge Design Manual. 
 

 Pervious structural fill can be used for backfill. 
  

5.11.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 1.8, using simplified Bishop’s 
Method.  This value is greater than the factor of safety of 1.5 required by the Connecticut Busway 
Design Manual, dated December 2002.  The computer program SLIDE was used for the analysis. 

 
5.11.4 Settlement 
 

Provided the footing for Wall 111 is designed in accordance with the above criteria, total 
settlement at the bottom of the embankment fill will be less than 1 in.  No significant differential 
settlement is anticipated.  Most of the settlement will occur during construction. 
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5.11.5 Lateral Earth Pressures 
 

Design the wall for lateral earth pressures and surcharge loads shown on Figure 14 for pervious 
structural backfill.  

 
5.11.6 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.11.6.1  Excavation and Temporary Lateral Support 

 
We anticipate that excavation for the proposed Wall 111 can be made with open cuts 
sloped no steeper than 1.5H:1V.  However, some sloughing should be anticipated 
particularly in areas of seepage, where precipitation falls on slope faces or surface water 
runs over slope faces.  The construction of barrier wall on the eastern side of the Busway 
opposite Wall 111 will require temporary sheet pile installation, based on Amtrak’s 
‘Normal Requirements for Sheet Piling Adjacent to Track.  The design of the sheeting 
shall be provided by the contractor.  The temporary sheet piles can be removed after the 
construction of the barrier wall. 
 

5.11.6.2  Dewatering 
 
Groundwater was encountered at about El. 32 in observation well TB-102 (OW), which 
is about 18 feet below the proposed footing subgrade elevation of Wall 111.  
Accordingly, construction phase dewatering will most likely only consist of control of 
precipitation accumulation and surface water.  Perched and trapped water may also be 
encountered. 
 

5.12 Retaining Wall 112 
 
5.12.1 Wall and Foundation Type 
 

As described in Section 1.4.12, Wall 112 will extend approximately 980 ft along the eastern side 
of the proposed Busway from about Sta. 229+20 to Sta. 239+00.  Wall 112 will retain 
approximately up to 3 ft of fill including the pavement section.  The exposed wall heights will be 
approximately 1.5 to 4 ft.  The railroad tracks are located approximately 14 ft from the proposed 
wall face.  The existing fill layer consisting of medium dense sand will be suitable to support the 
wall and surcharge from the proposed Busway.  A Roadway Parapet Wall (RPW) consisting of 
7.2 ft high precast barrier wall connected to a 1.5 ft thick cast-in-place reinforced concrete 
moment slab bearing on existing grade or granular fill will be appropriate for this wall section, 
where needed, because of exposed heights, steel sheeting extends below the precast panel. A cast-
in-place concrete cantilever wall supported on spread footings, Mechanically Stabilized Earth 
(MSE) wall and Prefabricated Modular wall (PMW) are alternative designs appropriate for 
consideration.  However, excavation for these alternative wall types will extend into ‘Zone 2’, 
that lies below the ‘Theoretical Railroad Embankment Line’ as specified in Sketch-1, 
Spec.02261A - Rev.1 by Amtrak - Office of Chief Engineer, Structures (dated 6/06/01) and 
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therefore would require installation of temporary steel sheet pile wall adjacent to the railroad 
tracks. Use of RPW will not require any excavation, but will require permanent steel sheet pile, 
installed to limited depths, in order to retain the fill where the final grade difference between the 
two (2) sides of the wall is greater than 20 in. 

 
5.12.2 Foundation Design 
 

The following are general recommendations that should be considered for the design of the RPW 
for Wall 112: 
 
 Utilize a maximum factored bearing resistance of 3.0 ksf for strength limit state and  

4.0 ksf for the service limit state at assumed 1-in. settlement limit. The subgrade should 
be proofrolled with a vibratory roller (minimum static weight of 4 tons) to identify for 
removal and replacement any soft materials,  and treated in accordance with ConnDOT 
specifications prior to foundation construction. 
 

 Utilize a sliding coefficient between the bearing soil and cast-in-place moment slab  
of 0.6. 
 

 The sheet pile wall to be installed below the precast concrete barrier may experience 
some vertical load from the wall. Vertical bearing resistance of the sheet pile should be 
estimated according to the AASHTO LRFD Bridge Design Specification 2008, for non-
displacement piles. 

 
 Place a 12-in. thick layer of granular fill beneath the precast barrier wall and cast-in-place 

moment slab for uniform bearing. Granular fill should extend 24 in. horizontally outside 
the foundation limits and slope outward and downward on a 1H:1V slope.  

 
 The wall shall have a 6-in. nominal diameter perforated underdrain pipe and pervious 

backfill, in accordance with the Connecticut Department of Transportation Bridge Design 
Manual.  A combined underdrain with the roadway may be possible. 

 
 The wall backfill should be standard pervious structural fill. 
 

5.12.3 Global Stability 
 

Based on conditions encountered in the borings and the proposed wall configuration, the 
minimum factor of safety for global stability was calculated to be 3.0, using simplified Bishop’s 
Method.  This value is greater than the value of 1.5 required by the Connecticut Busway Design 
Manual, dated December 2002.  The computer program SLIDE was used for the analysis.  

 
5.12.4 Settlement 
 

Provided the footing for Wall 112 is designed in accordance with the above criteria, total 
settlement at the bottom of the embankment fill will be less than 1 in.  No significant differential 
settlement is anticipated.  Most of the settlement will occur during construction. Settlement due to 
consolidation of the lacustrine deposit, due to new fill, will be negligible.  
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5.12.5 Lateral Earth Pressures 
 

Design the wall for lateral earth pressures and surcharge loads shown on Figure 14 for pervious 
structural backfill.  An active earth pressure condition is appropriate.  

 
5.12.6 Construction Considerations 
 

This section provides comments related to foundation construction and other geotechnical aspects 
of the project.  It will aid those responsible for preparation of contract plans and specifications 
and those involved with construction monitoring.  Contractors should evaluate potential 
construction problems on the basis of their own knowledge and experience in the area and on the 
basis of similar localities, taking into account their own proposed construction methods and 
procedures. 
 
5.12.6.1  Dewatering 
 
 Groundwater was encountered at about El. 54 in RB-107(OW) which is about 12 ft below 

the existing grade near Wall 112 and below the proposed foundation depth.  Accordingly, 
construction phase dewatering will most likely only consist of control of precipitation 
accumulation and surface water. 
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FINAL COMMENTS 
 
 
This report has been prepared for specific application to the proposed retaining walls (Wall 101 through 
Wall 112) associated with the New Britain-Hartford Busway Project, as understood at this time, in 
accordance with generally accepted geotechnical engineering practice common to the local area.  In the 
event that changes in the nature, design or location of the project elements are planned, the conclusions 
and recommendations contained in this report should not be considered valid, unless the changes are 
reviewed by Haley & Aldrich, Inc. and the conclusions of this report modified or verified in writing. 
 
The analyses and recommendations are based, in part, upon data obtained from the referenced subsurface 
explorations.  The nature and extent of variations between explorations may not become evident until 
construction.  If variations then appear, it may be necessary to reevaluate the recommendations of this 
report. 
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TABLE I Page 1 of 1
RETAINING WALL 101
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-101 71.20 26.0 6.5 2.0 12.5 21.0 50.20 -- --
RW-101A 66.35 17.0 2.0 4.0 9.0 15.0 51.35 14.00 52.35
RW-102 66.16 22.5 5.0 3.0 3.8 11.8 54.36 10.00 56.16
RB-105 66.44 20.0 3.0 6.0 6.0 15.0 51.44 4.66 61.78
RW-103 65.41 21.0 3.5 6.0 6.5 16.0 49.41 8.00 57.41

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.

HALEY & ALDRICH, INC. 12-Jan-2009
G:\32669-CT BUSWAY\010\2010 JUNE Rev Final Report\Retaining Walls\[RW Subsurface Summary Tables.xlsx]LAB SUMMARY
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TABLE II Page 1 of 1
RETAINING WALL 102
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-124 64.23 40.0 4.00 12.0 21.5 > 5.5 -- -- 12.00 52.23
RB-107 (OW) 64.81 25.0 6.00 12.5 > 6.5 -- -- -- 10.20 54.61
RW-123 64.82 40.0 4.00 14.5 > 21.5 -- -- -- 12.00 52.82
RW-123A 65.00 60.0 10.00 7.0 25 16 60.00 5 -- --
RW-124A 64.00 67.00 5.00 10.00 48.00 -- 67.00 -3.00 -- --

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
       except at observation well RB-107 (OW).

HALEY & ALDRICH, INC. 11-Nov-2009
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TABLE III Page 1 of 1
RETAINING WALL 103
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-105 76.36 24.0 3.0 -- -- -- 16.0 19.0 57.36 -- --
RW-106 (OW) 69.95 40.8 3.0 -- 7.0 12.5 12.5 35.0 34.95 0.30 69.65
RW-107 69.99 40.3 5.0 -- 5.0 18.5 11.8 -- -- 1.00 68.99
RB-110 69.37 25.0 5.0 1.2 5.3 > 13.5 -- -- -- 5.00 64.37

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
       except at observation well RW-106 (OW).

HALEY & ALDRICH, INC. 12-Jan-2009
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TABLE IV Page 1 of 1
RETAINING WALL 104
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

CB-103 71.44 50.0 10.0 8.5 26.5 > 5 -- -- 11.00 60.44
RB-111 71.56 25.0 3.0 5.0 > 17 -- -- -- 5.50 66.06
RB-112 71.19 25.0 3.0 -- > 22 -- -- -- 5.50 65.69

Boring Performed by Others
RB-28 69.80 30.0 10.0 -- > 20 -- -- -- -- --

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (RB-28 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.

HALEY & ALDRICH, INC. 12-Jan-2009
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TABLE V Page 1 of 1
RETAINING WALL 105
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-109 67.23 40.0 10.5 26.5 > 3 -- -- -- --
RW-110 70.03 40.0 16.0 > 24 -- -- -- -- --
RW-111 57.68 40.0 11.0 25.0 > 4 -- -- -- --
RW-112 69.33 55.7 21.0 27.0 > 7.7 55.7 13.63 16.00 53.33
RW-113 55.42 37.5 13.0 23.0 -- 36.0 19.42 -- --
RW-114 69.21 57.0 25.0 28.0 > 4 -- -- 15.00 54.21
RW-115 55.81 40.0 13.5 > 26.5 -- -- -- -- --
NBA-101 51.84 50.0 5.0 32.8 -- 37.8 14.04 5.00 46.84

Borings Performed by Others
SB-44 70.10 67.0 7.5 42.5 8.4 58.4 11.70 8.00 62.10
SB-46 68.20 73.7 19.5 37.0 7.2 63.7 4.50 21.80 46.40

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-44 and SB-46 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.
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TABLE VI Page 1 of 1
RETAINING WALL 106
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-111 57.68 40.0 11.0 25.0 > 4 -- -- -- --
RW-112 69.33 55.7 21.0 27.0 > 7.7 55.7 13.63 16.00 53.33
RW-113 55.42 37.5 13.0 23.0 -- 36.0 19.42 -- --
RW-114 69.21 57.0 25.0 28.0 > 4 -- -- 15.00 54.21
RW-115 55.81 40.0 13.5 > 26.5 -- -- -- -- --
NBA-101 51.84 50.0 5.0 32.8 -- 37.8 14.04 5.00 46.84

Borings Performed by Others
SB-46 68.20 73.7 19.5 37.0 7.2 63.7 4.50 21.80 46.40

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-46 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.
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TABLE VII Page 1 of 1
RETAINING WALL 107
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

NBA-102 (OW) 53.82 51.5 3.5 40.5 -- 44.0 9.8 7.70 46.12
RW-116 67.82 57.0 2.5 > 54.5 -- -- -- 10.00 57.82
RW-117 (OW) 66.76 55.0 2.5 > 52.5 -- -- -- 14.20 52.56

Borings Performed by Others
SB-47 64.10 70.0 8.7 46.3 5.0 60.0 4.1 20.10 44.00
SB-50 62.90 78.0 2.8 52.2 12.0 67.0 -4.1 18.50 44.40

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-47 and SB-50 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
       except at observation wells NBA-102 (OW) and RW-117 (OW).
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TABLE VIII Page 1 of 1
RETAINING WALL 108
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

NBA-102 (OW) 53.82 51.5 3.5 40.5 -- 44.0 9.82 7.70 46.12
RW-116 67.82 57.0 2.5 > 54.5 -- -- -- 10.00 57.82
RW-117 (OW) 66.76 55.0 2.5 > 52.5 -- -- -- 14.20 52.56

Borings Performed by Others
SB-47 64.10 70.0 8.7 46.3 5.0 60.0 4.1 20.10 44.00
SB-50 62.90 78.0 2.8 52.2 12.0 67.0 -4.10 18.50 44.40

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-47 and SB-50 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
       except at observation wells NBA-102 (OW) and RW-117 (OW).
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TABLE IX Page 1 of 1
RETAINING WALL 109
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-125 53.51 54.4 10.0 39.0 > 5.4 -- -- 14.0 39.51
RW-118 64.39 55.0 22.0 > 33 -- -- -- 10.0 54.39
TB-101 63.75 110.0 36.4 32.1 31.5 100.0 -36.3 31.0 32.75

Borings Performed by Others
SB-49 65.9 85.0 16.5 41.5 16.0 74.0 -8.10 -- --
SB-51 60.4 78.0 4.5 46.5 14.1 65.1 -4.7 20.2 40.2
SB-52 64.2 110.0 13.5 56.5 30.0 100.0 -35.8 -- --

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-49, SB-51 and SB-52 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.
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TABLE X Page 1 of 1
RETAINING WALL 110
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-125 53.51 54.4 10.0 39.0 > 5.4 -- -- 14.0 39.51
RW-118 64.39 55.0 22.0 > 33 -- -- -- 10.0 54.39
TB-101 63.75 110.0 36.4 32.1 31.5 100.0 -36.3 31.0 32.75

Borings Performed by Others
SB-51 60.4 78.0 4.5 46.5 14.1 65.1 -4.7 20.2 40.2
SB-52 64.2 110.0 13.5 56.5 30.0 100.0 -35.8 -- --

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-51 and SB-52 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions.
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TABLE XI Page 1 of 1
RETAINING WALL 111
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

TB-102 (OW) 63.51 78.8 37.5 39.0 > 2.3 -- -- 31.0 32.51
RW-119 63.41 60.0 31.0 > 29 -- -- -- 15.0 48.41
RW-120 63.32 55.0 33.5 > 21.5 -- -- -- 15.0 48.32
RW-121 63.55 55.0 28.0 > 27 -- -- -- 15.0 48.55
RW-122 63.68 55.0 16.0 > 39 -- -- -- 8.0 55.68

Borings Performed by Others
SB-54 63.2 118.0 10.0 80.0 18.0 108.0 -44.8 38.7 24.5
SB-55 63.6 165.0 16.5 83.5 > 65 -- -- 34.3 29.3

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A (SB-54 and SB-55 in Appendix B) for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
       except at observation well TB-102 (OW).
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TABLE XII Page 1 of 1
RETAINING WALL 112
SUMMARY OF SUBSURFACE DATA
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

RW-123 64.82 40.0 4 14.5 > 21.5 -- -- -- 12 52.82
RW-123A 65.00 60.0 10 7 25 16 60 5 -- --
RW-125 63.0 61.8 7 6.5 42 >6.5 -- -- -- --
CB-102 63.1 40.0 1.5 7.5 >31 -- -- -- 10 53.11
RW-126 65.0 68.1 6 -- 57 >5 -- -- -- --
RW-127 66.5 59.0 5 -- 52 >2 -- -- -- --
RB-108 66.9 25.0 5 7 >13 -- -- -- 9 57.9
RW-128 67.5 57.5 5 -- 51.5 >2 -- -- -- --
RB-109 67.9 25.0 3.5 10.5 >11 -- -- -- 10 57.9
SB-40 68.4 76.0 2.7 4.8 32.5 26 66 2.4 13 55.4
RW-129 68.5 51.9 5 -- >47 -- -- -- -- --

Notes:
1.    "--" indicates not encountered or not observed.
2.    ">" indicates stratum thickness is greater than the number indicated since the boring was 
       terminated within the stratum.
3.    Elevations are in feet and refer to NGVD29.
4.    Refer to boring logs in Appendix A for detailed soil descriptions.
5.    Water levels were measured shortly after drilling and may not represent stabilized groundwater conditions,
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TABLE XIII Page 1 of 1
SUMMARY OF LABORATORY RESULTS FOR CONSOLIDATION
NEW BRITAIN - HARTFORD BUSWAY
STATE PROJECT NO. 171-305
NEWINGTON TO WEST HARTFORD, CONNECTICUT

Boring Sample Depth Layer Soil Description per 
Boring Log

Compression 
Ratio

Compression 
Index

Estmated per-
consolidation 

stress (tsf)

Estimated 
Overburden 
stress* (tsf)

OCR

NBA-101 U3-D 37.1 Glaciolacustrine Silt 0.055 0.089 3.6 2.2 1.6

RB-112 U-1E 19.85 Glaciolacustrine Clay 0.171 0.365 2.2 1.2 1.8

RW-110 U-1D 24.9 Glaciolacustrine Clay, varved 0.23 0.623 2 1.5 1.3

RW-116 D 19.75 Glaciolacustrine Clay, varved 0.279 0.755 2.3 1.2 1.9

RW-121 U-1E 45.05 Glaciolacustrine Clay, varved 0.167 0.408 1.1 2.7 0.4

TB-102 U-3E 56.85 Glaciolacustrine Clay, varved 0.102 0.236 2.2 3.4 0.6

Mean 0.167

Laboratory Testing Performed by Others

RB-27 UP-1 16.3 0.09

SB-44 UP-1 30.7 Glaciolacustrine Lean Clay 0.03

SB-46 UP-1 31 Glaciolacustrine Clay with Silt 0.26

SB-52 ST-1 50.5 Glaciolacustrine Silty Clay 0.15

SB-54 ST-1 43.6 Glaciolacustrine Silty Clay 0.17

Mean 0.153
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FIGURE 2

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 101
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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OCTOBER 2007 AND 9 AND 29 APRIL 2008.
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NOTES:

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

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 102
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

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

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 103
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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NOTES:

1.  COORDINATE SYSTEM IS IN FEET AND REFERS TO THE CONNECTICUT COORDINATE SYSTEM BASED ON NAD 83.
2.  ELEVATIONS ARE IN FEET AND REFER TO NGVD 1929.
3.  REFER TO THE REPORT APPENDICES FOR TEST BORING LOGS.
4.  THE STANDARD PENETRATION RESISTANCE, "N", IS DEFINED AS THE NUMBER OF BLOWS OF A 140-LB HAMMER FALLING
     THROUGH A VERTICAL DISTANCE OF 30 INCHES REQUIRED TO DRIVE A 2-INCH O.D., 1-3/8-INCH I.D. SPLITS POON SAMPLER
     12 INCHES.
5.  THE ROCK QUALITY DESIGNATION (RQD) IS DEFINED AS THE SUM OF ALL PIECES OF ROCK CORE, 4 INCHES IN LENGTH OR
     LONGER, DIVIDED BY THE TOTAL LENGTH IN INCHES OF THE CORE DRILLED IN THE GIVEN RUN, EXPRESSED AS A PERCENTAGE.
     IF THE CORE IS BROKEN BY HANDLING OR DRILLING PROCEDURES, THE PIECES OF THE CORE ARE FITTED TOGETHER AND
     COUNTED AS ONE PIECE, PROVIDED THEY CONSTITUTE THE REQUIRED 4-INCH LENGTH.
6.  REFER TO THE REPORT TEXT FOR MORE DETAILED SOIL STRATUM DESCRIPTIONS AND THE TEST BORING LOGS FOR DETAILED
     SAMPLE DESCRIPTIONS.
7.  SUBSURFACE PROFILES DEPICT THE GENERAL GEOLOGIC CONDITIONS AT THE SITE AND ARE BASED ON INTERPRETATION OF
     DATA ENCOUNTERED IN THE EXPLORATIONS. LINES REPRESENTING INTERFACES BETWEEN STRATA ON THE PROFILE ARE
     BASED ON ADJACENT BORINGS. THE BORING STICKS SHOW THE INTERPRETED SEQUENCE OF STRATA ENCOUNTERED AT THAT
     LOCATION. ACTUAL SOIL CONDITIONS AND INTERFACES BETWEEN EXPLORATIONS MAY VARY FROM THOSE INDICATED ON THE PROFILE.
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CONNECTICUT DURING THE PERIODS BETWEEN 18 AND 22
OCTOBER 2007 AND 9 AND 29 APRIL 2008.
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1.  COORDINATE SYSTEM IS IN FEET AND REFERS TO THE CONNECTICUT COORDINATE SYSTEM BASED ON NAD 83.
2.  ELEVATIONS ARE IN FEET AND REFER TO NGVD 1929.
3.  REFER TO THE REPORT APPENDICES FOR TEST BORING LOGS.
4.  THE STANDARD PENETRATION RESISTANCE, "N", IS DEFINED AS THE NUMBER OF BLOWS OF A 140-LB HAMMER FALLING
     THROUGH A VERTICAL DISTANCE OF 30 INCHES REQUIRED TO DRIVE A 2-INCH O.D., 1-3/8-INCH I.D. SPLITS POON SAMPLER
     12 INCHES.
5.  THE ROCK QUALITY DESIGNATION (RQD) IS DEFINED AS THE SUM OF ALL PIECES OF ROCK CORE, 4 INCHES IN LENGTH OR
     LONGER, DIVIDED BY THE TOTAL LENGTH IN INCHES OF THE CORE DRILLED IN THE GIVEN RUN, EXPRESSED AS A PERCENTAGE.
     IF THE CORE IS BROKEN BY HANDLING OR DRILLING PROCEDURES, THE PIECES OF THE CORE ARE FITTED TOGETHER AND
     COUNTED AS ONE PIECE, PROVIDED THEY CONSTITUTE THE REQUIRED 4-INCH LENGTH.
6.  REFER TO THE REPORT TEXT FOR MORE DETAILED SOIL STRATUM DESCRIPTIONS AND THE TEST BORING LOGS FOR DETAILED
     SAMPLE DESCRIPTIONS.
7.  SUBSURFACE PROFILES DEPICT THE GENERAL GEOLOGIC CONDITIONS AT THE SITE AND ARE BASED ON INTERPRETATION OF
     DATA ENCOUNTERED IN THE EXPLORATIONS. LINES REPRESENTING INTERFACES BETWEEN STRATA ON THE PROFILE ARE
     BASED ON ADJACENT BORINGS. THE BORING STICKS SHOW THE INTERPRETED SEQUENCE OF STRATA ENCOUNTERED AT THAT
     LOCATION. ACTUAL SOIL CONDITIONS AND INTERFACES BETWEEN EXPLORATIONS MAY VARY FROM THOSE INDICATED ON THE PROFILE.
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FIGURE 6

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 105
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010

N

W

E

S

0

0

HORIZ.

VERT.

20 40 60 80

8 16 24 32
SCALE IN FEET

0 20 40 60 80

SCALE IN FEET

LEGEND

PROPOSED GROUND SURFACE IN FRONT OF WALL

RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL

SB-44
70.1

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

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

BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

1.  COORDINATE SYSTEM IS IN FEET AND REFERS TO THE CONNECTICUT COORDINATE SYSTEM BASED ON NAD 83.
2.  ELEVATIONS ARE IN FEET AND REFER TO NGVD 1929.
3.  REFER TO THE REPORT APPENDICES FOR TEST BORING LOGS.
4.  THE STANDARD PENETRATION RESISTANCE, "N", IS DEFINED AS THE NUMBER OF BLOWS OF A 140-LB HAMMER FALLING
     THROUGH A VERTICAL DISTANCE OF 30 INCHES REQUIRED TO DRIVE A 2-INCH O.D., 1-3/8-INCH I.D. SPLITS POON SAMPLER
     12 INCHES.
5.  THE ROCK QUALITY DESIGNATION (RQD) IS DEFINED AS THE SUM OF ALL PIECES OF ROCK CORE, 4 INCHES IN LENGTH OR
     LONGER, DIVIDED BY THE TOTAL LENGTH IN INCHES OF THE CORE DRILLED IN THE GIVEN RUN, EXPRESSED AS A PERCENTAGE.
     IF THE CORE IS BROKEN BY HANDLING OR DRILLING PROCEDURES, THE PIECES OF THE CORE ARE FITTED TOGETHER AND
     COUNTED AS ONE PIECE, PROVIDED THEY CONSTITUTE THE REQUIRED 4-INCH LENGTH.
6.  REFER TO THE REPORT TEXT FOR MORE DETAILED SOIL STRATUM DESCRIPTIONS AND THE TEST BORING LOGS FOR DETAILED
     SAMPLE DESCRIPTIONS.
7.  SUBSURFACE PROFILES DEPICT THE GENERAL GEOLOGIC CONDITIONS AT THE SITE AND ARE BASED ON INTERPRETATION OF
     DATA ENCOUNTERED IN THE EXPLORATIONS. LINES REPRESENTING INTERFACES BETWEEN STRATA ON THE PROFILE ARE
     BASED ON ADJACENT BORINGS. THE BORING STICKS SHOW THE INTERPRETED SEQUENCE OF STRATA ENCOUNTERED AT THAT
     LOCATION. ACTUAL SOIL CONDITIONS AND INTERFACES BETWEEN EXPLORATIONS MAY VARY FROM THOSE INDICATED ON THE PROFILE.
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FIGURE 9

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 108
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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EXISTING GROUND SURFACE BEHIND WALL

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

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

BOE
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WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

PROPOSED BOTTOM OF WALL FOOTING SHOWN IN
60% CONTRACT DRAWINGS

SB-50
EL. 62.9

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 10

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 109
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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PROPOSED GROUND SURFACE IN FRONT OF WALL

RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL

SB-49
65.9

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

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

BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

PROPOSED BOTTOM OF WALL FOOTING SHOWN IN
60% CONTRACT DRAWINGS

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 11

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 110
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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PROPOSED GROUND SURFACE IN FRONT OF WALL

RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL

SB-49
65.9

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

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

BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

PROPOSED BOTTOM OF WALL FOOTING SHOWN IN
60% CONTRACT DRAWINGS

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 12A

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 111
SUBSURFACE EXPLORATION PLAN
AND PROFILE - SHEET 1

AS SHOWN
AUGUST 2010
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RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL
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63.2

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

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

BOE
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WOH
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22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

PROPOSED BOTTOM OF WALL FOOTING SHOWN IN
60% CONTRACT DRAWINGS

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 12B

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 111
SUBSURFACE EXPLORATION PLAN
AND PROFILE - SHEET 2

AS SHOWN
AUGUST 2010
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LOCATION, DESIGNATION AND ELEVATION OF RECENT TEST
BORINGS DRILLED BY GENERAL BORINGS, INC., OF PROSPECT,
CONNECTICUT DURING THE PERIODS BETWEEN 18 AND 22
OCTOBER 2007 AND 9 AND 29 APRIL 2008.

LOCATION, DESIGNATION AND ELEVATION OF PREVIOUS PILOT
BORINGS BY OTHERS.
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BORING DESIGNATION; "OW" INDICATES
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BORING OFFSET FROM CENTERLINE .
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APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

PROPOSED BOTTOM OF WALL FOOTING SHOWN IN
60% CONTRACT DRAWINGS

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 13A

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 112
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010

N

W
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S

0

0

HORIZ.

VERT.

20 40 60 80

8 16 24 32
SCALE IN FEET

0 20 40 60 80

SCALE IN FEET

LEGEND

PROPOSED GROUND SURFACE IN FRONT OF WALL

RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL

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

BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL
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FIGURE 13B

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RETAINING WALL 112
SUBSURFACE EXPLORATION PLAN
AND PROFILE

AS SHOWN
AUGUST 2010
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VERT.
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SCALE IN FEET
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SCALE IN FEET

LEGEND

PROPOSED GROUND SURFACE IN FRONT OF WALL

RB-101
69.35

EXISTING GROUND SURFACE BEHIND WALL

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

BOE

4

WOH

PUSH

22.32 R

EL 53.82

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

APPROXIMATE GROUND SURFACE ELEVATION;
BORING OFFSET FROM CENTERLINE .

NBA-102
(OW)

APPROXIMATE LOCATION OF SOIL SAMPLE AND STANDARD
PENETRATION RESISTANCE, "N"

WEIGHT OF HAMMER

APPROXIMATE LOCATION OF SHELBY TUBE SAMPLE

INTERPRETED GEOLOGIC STRATUM INTERFACE

INFERRED GEOLOGIC STRATUM INTERFACE

% RECOVERY / % RQD

BOTTOM OF EXPLORATION

100
40

NOTES:

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

APPROXIMATE LOCATION OF LEVELING PAD /
COMPACTED GRANULAR FILL



STATIC

SCALE:

G:\32669-CT BUSWAY\004\CAD\DRAWINGS\32669-000-0A04-LATLOADS.DWG

FIGURE 14

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

RECOMMENDED ACTIVE LATERAL EARTH
PRESSURE LOADS ON RESTRAINED
ABUTMENTS & WINGWALLS

NOT TO SCALE
SEPTEMBER 2010

NOTES:

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

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

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

5.  SLIDING:
COEFF. OF FRICTION BETWEEN FOOTING AND BASE = 0.60
FS > 1.5 (STATIC)

FS > 2.0 (STATIC)
6.  OVERTURNING:

-

7.  IGNORE PASSIVE RESISTANCE IN FRONT OF FOOTING.

4.  RETAINING WALLS DO NOT REQUIRE SEISMIC DESIGN.



STATIC

SCALE:
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FIGURE 15

NEW BRITAIN - HARTFORD BUSWAY
NEWINGTON - WEST HARTFORD, CONNECTICUT

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

NOT TO SCALE
SEPTEMBER 2010

NOTES:

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

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

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

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



 

 

APPENDIX A 
 

Test Boring Logs 

























































































































































































































 

 

APPENDIX B 
 

Testing Borings Performed by Others 







































































































 

 

APPENDIX C 
 

Laboratory Testing Results 
 













































































































































 

 

APPENDIX D 
 

Laboratory Testing Performed by Others 
 
































































































































































































































































































