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1.0 GENERAL INFORMATION 

1.1 General 

This Report provides geotechnical design and construction recommendations for a proposed 
overhead sign structure (sign) along the proposed New Britain-Hartford Busway. The New 
Britain-Hartford Busway Project (State Project No. 63-H137) entails the design and construction 
of a 9.4-mile corridor between downtown New Britain and downtown Hartford that follows an 
abandoned railroad right-of-way. The proposed busway will be part of the Bus Rapid Transit 
System and thus be dedicated for bus use only. 
 
The proposed sign will be constructed at the entrance to the south bound busway from Asylum 
Street at approximate South Bound Station 904+94 in Hartford, Connecticut. The proposed sign 
location is shown on Figure 1 in Appendix 1. 
 
H.W. Lochner, Inc. is the Prime Designer for the sign and GeoDesign, Inc. (GeoDesign) is the 
geotechnical sub-consultant.  GeoDesign was asked to review available subsurface information 
and provide geotechnical recommendations for the proposed sign foundation. GeoDesign has 
prepared this report in general accordance with Section 405 of the Connecticut Department of 
Transportation (CTDOT) Consultant Design Manual. 

1.2 Datum 

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

1.3 Design Criteria 

The geotechnical recommendations provided herein are consistent with AASHTO Load and 
Resistance Factor Bridge Design Specifications 4th Edition, 2007 (AASHTO LRFD) with 2009 
Interims, and the CTDOT Geotechnical Engineering Manual, 2005 Edition.  These geotechnical 
recommendations also consider the CTDOT Standard Specifications for Roads, Bridges, and 
Incidental Construction, Form 816 (2004). 
 
HWL provided us a “Tubular Arch Sign Support Foundation” drawing.  This drawing was used 
as a reference; however, it does not address all the site conditions present at this sign structure.  It 
does not consider the stepped grade on the north side of the sign structure, or the 20 foot high 
surcharge (Retaining Wall 110) on the south side.  These conditions have been considered, and 
recommendations to modify this drawing are made herein.   
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1.4 Proposed Structure 

The overhead sign structure will be constructed in general accordance with Section 12.02 in the 
CTDOT Standard Specifications.  The proposed overhead sign structure will be supported on a 
4.5-foot diameter drilled shaft, 20-foot long drilled shaft, embedded 16-feet below ground 
surface, with 24 - #11 vertical reinforcing bars. A maximum anticipated axial load applied at the 
top of the shaft is 9.2 kips.  The maximum anticipated lateral loads imposed at the top of the 
shaft are 6.1 kips and 178 kip-ft in shear and moment, respectively. 
 
The drilled shaft will be located about four feet north of an existing retaining wall, and in front of 
proposed Retaining Wall 110.  Retaining Wall 110 will require a notch be cut into the wall 
footing during construction to prevent interference between the two structures.  Construction of 
Retaining Wall 110 will occur after drilled shaft installation.  Retaining Wall 110 will be about 
20 feet high (bottom of footing to top of wall), with the bottom of footing proposed about eight-
feet below the top of the drilled shaft.   
  
 

2.0 GEOLOGY 
 
Published surficial and bedrock geological maps [Geology of the Hartford North Quadrangle, 
Connecticut, R.V. Cushman, 1963 (1:24,000 scale) and Bedrock Geological Map of Connecticut, 
John Rodgers, 1985 (1:125,000)] were consulted to obtain information on the regional geology 
in area of the proposed sign. The surficial materials were mapped as artificial fill, consisting of at 
least five feet of reworked Till, obtained from ground moraine deposits, or sand, gravel, and silt, 
obtained form deltaic, lake-bottom, eolian, and flood-plain deposits. Ground-moraine and lake 
bottom deposits are mapped around the artificial fill deposits. Bedrock was mapped as reddish 
brown Arkose (brown stone).     
 
 

3.0 EXISTING SUBSURFACE DATA 
 
In October 2008, we observed six geotechnical borings (RW-107-2, RW-108-2, RW-110-1, RW-
111-5, RW-111-6, RW-112-2) within about 40 to 100 feet of the proposed sign. The 
geotechnical borings were advanced between 6 to 17 feet below the existing ground surface. 
Borings locations are shown on Figure 1 in Appendix 1.  Logs documenting the above 
geotechnical borings are contained in the report entitled “Geotechnical Engineer Roadway 
Report” for State Project 63-H137, dated March 2010, and are included in Appendix 2 for 
reference.  
 
Representative soil samples were obtained and relative soil densities were estimated by split 
barrel sampling procedures in general accordance with ASTM Specification D-1586.  Bedrock 
was not encountered within the limits explored in these borings.  
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4.0 SUBSURFACE CONDITIONS 

4.1 Subsurface Profile 

The generalized subsurface profile, as inferred from the available subsurface information and 
geology, is summarized as follows: 
 

• Fill  - 1 to 9 feet thick; over 
• Glacial Till - Greater than 8 feet, but generally less than 30 thick; over 
• Bedrock - Brown Arkose (brown stone) 
 

Fill was observed in each of the six referenced borings, and generally consisted of medium dense 
to very dense (mostly dense to very dense), gray to reddish brown fine to coarse sand with 
varying amounts of gravel (5 to 35%) and fines (10 to 35%). The thickness and character of the 
Fill will vary between boring locations.  
 
Glacial Till was encountered in each of the referenced borings. The stratum generally consisted 
of hard clayey silt with varying amounts of fine to coarse sand (35 to 50%) and gravel (0 to 
20%).  
 
The Portland Arkose formation, a sedimentary bedrock unit, is the dominating formation in this 
locale.  Its texture ranges from coarse conglomerate to shale.  Although bedrock cores were not 
performed in the nearby borings, rock data available from about 300 feet west indicates 
RockQuality Designations (RQDs) ranging from 0 to 75 percent for the top 10 feet.   

4.2 Groundwater 

Groundwater was not encountered during the subsurface explorations, which could be due to the 
fine grained nature of the soils and relatively short standing time. Groundwater conditions will 
vary depending on factors such as temperature, season, precipitation, construction activity, and 
other conditions, which may be different from those at the time the readings were made. 
 
 

5.0 GEOTECHNICAL DESIGN ISSUES and RECOMMENDATIONS 

5.1 Geotechnical Parameters and Recommendations 

Based on the available information, we recommend the following geotechnical design 
parameters be used for the design of the proposed sign structure foundation: 
 

Strata Thickness 
(ft) 

Total Unit Weight (pcf) Friction Angle 
(degrees) 

Fill 9 120 32 
Glacial Till 9 to 30 135 38 
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We recommend the following geotechnical parameters based on AASHTO LRFD Table 
10.5.5.2.4-1, be used for a drilled shaft embedded 16-feet into soil: 
 

• Coefficient of Horizontal Subgrade Reaction for Soil Above the Water Table = 225 pci 
• Coefficient of Horizontal Subgrade Reaction for Soil Below the Water Table = 125 pci 
• Nominal End Bearing Resistance in Sands = 46 ksf 
• End Bearing Resistance Factor in Sands = 0.50 
• Factored End Bearing Resistance in Sands = 23 ksf 
• Nominal Side Resistance in Sands = 2.0 ksf (for a 16’ embedment) 
• Side Resistance Factor in Sands (Compression) = 0.55 
• Factored Side Resistance in Sands (Compression) = 1.1 ksf (for a 16’ embedment) 
• Side Resistance Factor in Sands (Uplift) = 0.45 
• Factored Side Resistance in Sands (Uplift) = 0.9 ksf (for a 16’ embedment) 
• Lateral Movement = less than 0.25 inches (for a 16’ embedment) 
• Lateral Resistance Factor = 1.0  
• Estimated Settlement = less than 0.25 inches 

 
The side resistances provided above assume that permanent casing is not used.  If the contractor 
opts to permanently case the shaft, a reduction factor of 0.6 should be applied to the side 
resistances. 
 
We recommend the “Tubular Arch Sign Support Foundation” drawing be modified accordingly 
to account for the appropriate site conditions.  The above parameters are based on a 20 foot long 
shaft, with the reference line at the top of shaft and a four foot stickup below the reference point 
at the top of shaft.  This results in a design shaft length of 16-feet.   
 
Due to limited rock data, we recommend modifying the rock socket depths such that: if bedrock 
is encountered between 13 and 19 feet below the reference point, the total length of the shaft 
remain at 20 feet, with a rock socket length ranging between 1 and 7 feet deep; and if bedrock is 
encountered less than 13 feet below the below the reference point, we recommend a minimum 
rock socket length of 8 feet. 

5.2 L-Pile Analysis 

An L-Pile analysis of the drilled shaft resulted in a deflection at the top of the shaft of 0.35 
inches, a maximum bending moment of 216 kip-ft at about 6.5 feet below grade, and a maximum 
shear force of about 37 kips at about 13 feet below grade.  L-Pile assumptions and calculations 
are provided in Appendix 3.  

5.3 Interaction between Drilled Shaft and Retaining Wall 110 

Due to the close proximity of the proposed Retaining Wall 110 to the proposed drilled shaft, we 
considered their interaction.  The retained soil behind Wall 110 will act as a surcharge on the 
drilled shaft, creating an unbalance, lateral loading.  To account for this loading, we distributed 
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this load over the length of the drilled shaft below the wall footing.  The resulting estimated 
lateral displacement at the top of the shaft, estimated to be less than 0.35 inches, accounts for this 
loading. 

5.4 Protect Drilled Shaft from RW 110 

To prevent loading of the shaft by Retaining Wall 110, we recommend placing two-inches of low 
strength geofoam (i.e. EPS12 with density = 0.70 lb/ft3) be placed between the drilled shaft 
Retaining Wall 110, from the ground surface to the bottom of footing.  This precaution will 
prevent direct lateral loading to the drilled shaft.   

5.5 Seismic Design  

Due to the structure type, seismic loading need not be considered.   
 

 
6.0 CONSTRUCTION CONSIDERATIONS 

6.1 Protection of Structures 

The Contractor must protect existing nearby structures during installation of the drilled shaft.  
Additionally, the drilled shaft must be protected during construction of Retaining Wall 110.  If 
the drilled shaft sign support is installed prior to the construction of Wall 110, the excavation 
along the drilled shaft to reach bottom of retaining wall footings must be performed carefully to 
prevent damage to the shaft. 

6.2 Contractors Means and Methods  

The Contractor should submit means and methods for drilled shaft installation as necessary to 
provide ample strength to support all pressures and forces acting on the casing, including 
handling and installation stresses appropriate to the Contractor’s means and methods and the 
subsurface conditions. 
 
 

7.0 SPECIAL PROVISIONS 
 
A Special Provision to Furnish and Install Drilled Shafts has been developed for inclusion with 
the construction documents. 
 
 

8.0 LIMITATIONS 
 
This report is subject to the limitations attached in Appendix 4. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 1 
 

SITE AND BORING LOCATION PLAN 
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APPENDIX 2 
 

TEST BORING LOGS 
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APPENDIX 3 
 

L-PILE CALCULATIONS 
 
 





















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 4 
 

LIMITATIONS  



LIMITATIONS 
 
Explorations 
 
1. The analysis and recommendations submitted in this report are based in part upon the 

data obtained from widely spaced subsurface explorations.  The nature and extent of 
variations between these explorations may not become evident until construction.  If 
variations then appear evident, it will be necessary to reevaluate the recommendations 
of this report. 

 
2. The generalized soil profile described in the text is intended to convey trends in 

subsurface conditions.  The boundaries between strata are approximate and idealized 
and have been developed by interpretations of widely spaced explorations and 
samples; actual soil transitions are probably more erratic.  For specific information, 
refer to the boring logs. 

 
3. Water level readings have been made in the drill holes at times and under conditions 

stated on the logs.  These data have been reviewed and interpretations made in the 
text of this report.  However, it must be noted that fluctuations in the level of the 
groundwater may occur due to variations in rainfall, temperature and other factors 
occurring since the time measurements were made. 

 
Review 
 
4. In the event that any changes in the nature, design or location of the proposed sign 

structure is planned, the conclusions and recommendations contained in this report 
shall not be considered valid unless the changes are reviewed and conclusions of this 
report modified or verified in writing by GeoDesign, Inc.  It is recommended that this 
firm be provided the opportunity for a general review of final design and specifica-
tions in order that earthwork and foundation recommendations may be properly 
interpreted and implemented in the design and specifications. 

 
 
Uses of Report 
 
5. This report has been prepared for the exclusive use of H.W. Lochner, Inc. for specific 

application to the proposed overheard sign structure along the New Britain-Hartford 
Busway in Hartford, Connecticut, in accordance with generally accepted soil and 
foundation engineering practices.  No other warranty, express or implied, is made. 

 




