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1.0  INTRODUCTION 

 
This report provides geotechnical design and construction recommendations for the proposed 
Shore Line East Railroad North Platform and Tower located in Branford, Connecticut. The 
proposed platform and tower are part of the Shore Line East Railroad Expansion Project (State 
Project No. 310-0048), which includes proposed platforms and towers at Branford, Madison, 
Clinton, and Westbrook Stations; a proposed parking garage at Madison Station; and surface 
parking at Branford. 
 
The platform and tower will be part for the new proposed Branford Station. The proposed station 
is located approximately half a mile west of the exiting Branford Station and 400 feet (ft) west of 
the intersection of Maple Street and Kirkham Street in Branford, Connecticut. The site location is 
depicted on Figure 1 (Appendix 1) and a plan view of the proposed construction is shown on 
Figure 2 (Appendix 1).  
 
Baker Engineering NY, Inc. (Baker) is the prime designer for the platform and towers. 
GeoDesign, Inc. is working as a Geotechnical Sub-Consultant to Baker.  Diversified Technology 
Consultants (DTC) is working as an Environmental Sub-Consultant to Baker.   
 
1.1 Project Datum 
 
The project horizontal datum is the Connecticut Coordinate System NAD 1927 in feet and the 
vertical datum is N.G.V.D. 1929 in feet.   
 
1.2 Design Method 
 
Foundation recommendations are in accordance with the 2003 International Building Code 
(IBC), 2005 Connecticut Supplement, and 2009 Connecticut Amendment.  Recommendations 
are also based on the ConnDOT Geotechnical Engineering Manual (2005 Edition) and 
ConnDOT Standard Specifications for Roads, Bridges, and Incidental Construction, Form 816 
(2004). The American Society for Testing and Materials (ASTM), American Railway 
Engineering and Maintenance-of-Way Association (AREMA), and U.S. Department of 
Transportation Federal Highway Administration (FHWA) publications were followed as 
reference standards.   
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2.0 EXISTING CONDITIONS 

 
Railroad tracks traverse across the site in the east-west direction. The rail line is set on about 2 to 
3 ft of crushed stone ballast that slopes away from the track at about 2H:1V (horizontal to 
vertical) to the surrounding grades (approximately Elevation (El.) 11.5). Existing underground 
fiber optic cables and Amtrak Catenary (CAT) Towers (Nos. 81-3, 81-4, 81-5, and 81-6) are 
located on the north and south sides of the tracks.  
 
A micropile supported passenger platform and tower foundation are located south of the tracks. 
This south side platform is approximately 205 ft long by 12 ft wide with stairs that lead from the 
surrounding track grades (approximately El. 11.5) to the top of platform elevation (El. 16.5). The 
tower foundation is approximately 55 ft long by 20 ft wide and was designed and constructed to 
support a proposed stair/elevator tower and the south end of the proposed overpass pedestrian 
bridge. 
 
The 1892 and 1942 historic topographic maps of the project area indicate that the south side of 
the railroad tracks consisted of a tidal stream surrounded by wetlands, which extended slightly 
north of the tracks. 
 
 

3.0  PROPOSED CONSTRUCTION 
 
The proposed site features and construction information were provided by Baker.  
 
The proposed passenger platform will be located on the north side of the existing tracks. The 
platform will be approximately 224 ft long by 12 ft wide with stairs on the west that lead from 
the surrounding track grades (approximately El. 12) to the top of platform elevation (El. 18). The 
edge of the platform will be about 5.7 ft from the nearest track centerline, with the edge of 
platform foundation at about 11.5 ft from the nearest track centerline. 
 
The proposed stair/elevator tower will be located on the north side of the existing tracks at the 
east end of the proposed platform. The tower will be approximately 50 ft long by 14 ft wide by 
34 ft high and consists of concrete ramps and stairs, with an elevator located on the west side of 
the structure.  The tower will have a parking lot entrance/exit at approximate El. 16.5 feet, which 
will lead to a platform entrance/exit floor at El. 16.5 feet. The bottom of elevator pit is to be 
about 5.5 feet below the tower entrance floor level. The tower will support the north end of an 
overpass pedestrian bridge, which will connect the north and south platforms.   
 
Existing grades surrounding the lengths of the proposed platform and tower are at about El. 11.5 
feet. The proposed bottom of pile cap foundations range between approximate El. 8.5 and 11.5 
feet. The proposed pile caps will be located adjacent to the existing Catenary Tower foundations.   
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4.0  SUBSURFACE DATA 

 
4.1 Geologic Mapping 
 
Published surficial and bedrock geological maps (Surficial Geologic Map of the Branford 
Quadrangle, Connecticut, Richard Foster Flint, 1960, 1961, and 1962 (1:24,000 scale) and 
Bedrock Geological Map of Connecticut, John Rogers, 1985 (1:125,000)) were consulted to 
obtain information on the regional geology in the area of the proposed platform and tower. The 
surficial material below the rail road tracks was mapped as Artificial Fill. South of the tracks the 
surficial material was mapped as Swamp Deposits, containing silt, sand, clay, and organic 
material. North of the tracks the surficial material was mapped as Ice Contact Stratified Drift, 
containing sand, gravel, silt, and clay. The bedrock was mapped as Branford Gneiss and 
described as gray to white, well foliated Granitic Gneiss. 
 
4.2 August 2000 Subsurface Exploration 
 
In August 2000, Wang Engineering, Inc. (WEI) performed a preliminary subsurface exploration 
for the proposed Shoreline East Branford Railroad Station. Four test borings (BN-1, BN-2, BN-
3, and BN-4) were performed in the general vicinity of the proposed structures. The boring 
locations are shown on Figure 2 (Appendix 1) and the boring logs are included in Appendix 2. 
 
WEI boring logs indicated that explorations were advanced with hollow stem augers to depths 
ranging from 47 to 65 ft (El. -35 to -54) below the ground surface. Soil samples and relative 
densities/consistencies were obtained in the above test borings by split barrel sampling 
procedures. Test Boring BN-4 was carried to refusal on bedrock (inferred bedrock) based on split 
barrel sampling. Observation wells were installed in Test Borings BN-2 and BN-4.  
 
4.3 October 2008 Subsurface Explorations and Infiltration Tests 
 
In October of 2008, GeoDesign submitted a Geotechnical report for Proposed Surface Parking, 
Culvert, and Roadway.  For reference, this report is attached in Appendix 5. 
 
4.4 October 2010 Subsurface Exploration 
 
A GeoDesign representative observed and logged three supplemental test borings (RR-11, RR-
12, and RR-13) that were performed by SoilTesting, Inc. from October 14 to October 20, 2010. 
Samples for environmental purposes were retrieved from above the water table (or before water 
was introduced into the holes) by DTC out of the Hamden, Connecticut office. The test borings 
were performed to explore the underlying soils and conditions in the areas of the proposed 
platform and tower. Exploration locations are depicted on Figure 2 in Appendix 1, and boring 
locations and elevations were surveyed by ConnDOT.  The boring logs are included in Appendix 
2. 
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Explorations were advanced with hollow stem augers into natural soils, and using open hole with 
mud thereafter. Boring depths ranged from 64 to 95 ft (El. -52 to -87) below the ground surface. 
Representative soil samples and relative densities were obtained in the above test borings by split 
barrel sampling procedures in general accordance with ASTM Specification D-1586 (standard 
penetrations testing). The split-barrel sampling procedure utilizes a standard 2-inch O.D. split-
barrel sampler that is driven into the bottom of the boring with a 140-pound hammer falling a 
distance of 30 inches.  The number of blows required to advance the sampler the middle 12-
inches of a normal 24-inch penetration is recorded as the Standard Penetration Resistance Value 
(N).  These "N" values are indicated on the boring logs and profiles at their depth of occurrence 
and provide an indication of the relative density of the material.  
 
Test borings were carried to refusal on bedrock or inferred bedrock (as determined by refusal) 
based on split barrel sampling and roller bit refusal. The presence of bedrock was verified in Test 
Boring B-3 by rock core drilling. The core samples were drilled using a five foot NX core barrel. 
The core times were recorded every foot of core length and rock quality was determined using 
visual classification.  
 
A two-inch diameter PVC observation well was installed upon completion of Test Boring RR-13 
to measure stabilized groundwater levels. The well was installed approximately 14 ft below 
grade and constructed with a ten foot 0.01-inch slotted screen and a solid riser. The screen was 
surrounded with filter pack sand and sealed with bentonite. The observation well was secured 
with a locking protective standpipe and concrete collar. 
 
 

5.0  SUBSURFACE CONDITIONS 
 
5.1 Generalized Subsurface Profile 
 
The test boring explorations were consistent with published historic topographic maps and 
geologic mappings. Spatially, the soil stratums encountered in the August 2000 and October 
2010 subsurface explorations were generally similar in color, consistency, and density. A 
subsurface profile (Figures 3) is provided in Appendix 1 and the boring logs in Appendix 2 for 
more details.  
 
The generalized subsurface profile in the areas of the proposed platform and tower, as inferred 
from the available subsurface exploration data, is summarized as follows: 
 

• Railroad Ballast - 1 to 2 feet thick; over 
• Fill - 5 to 10 feet thick; over 
• Alluvial Deposit - 5 to 8 feet thick; over 
• Swamp Deposit - 5 to 11 feet; over 
• Glaciolacustrine Deposit - 15 to 27 feet; over 
• Glacial Till - 12 to 19 feet thick; over 
• Bedrock - Encountered 62 (El. 51) to 65 (El. 57) feet below the ground surface.  
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The Railroad Ballast generally consisted of medium dense, blackish brown fine to coarse sand 
with varying amounts of fine to coarse gravel and silt.  
 
The Fill generally consisted of very loose to dense (generally loose), dark brown fine to coarse 
sand and silt (35 to 50%) with trace (0 to 10%) amounts of fine gravel. Trace (0 to 10%) amounts 
of asphalt and organics were also encountered in the Fill. 
 
The Alluvial Deposit generally consisted of very loose to medium dense (generally loose), dark 
brown fine to coarse sand with varying amounts of fine to coarse gravel (0 to 50%) and silt (0 to 
50%). Spatially, the deposit appeared to change with depth, and in the west to east direction, 
from a sand and gravel mixture to a silty sand.  Trace (0 to 10%) amounts of organic fibers were 
observed in the silty sands.  
 
The Swamp Deposit generally consisted of very soft to soft (generally very soft), gray organic 
clayey silt with trace (0 to 10%) amounts of organic fibers and shells. Interbedded layers of peat 
were also observed in the Swamp Deposit. 
 
The Glaciolacustrine Deposit generally consisted of soft to very stiff (generally medium to 
stiff), gray to brown, silt and clay with trace (0 to 10%) amounts of fine sand. Distinct varved 
layering was observed in the lower thirteen to eighteen feet of the deposit. 
 
The Glacial Till generally consisted of medium dense to very dense, reddish brown fine to 
coarse sand with varying amounts of gravel (10 to 50%) and fines (10 to 50%). The relative 
density of the deposit appeared to increase with depth.  
 
Bedrock was encountered between approximate El. 51 to 57 and was encountered progressively 
deeper in the west to east direction. The top of the Bedrock appeared to be decomposed. Augers 
were advanced through the decomposed bedrock with relative ease and split barrel sampling 
indicated a consistency of very dense.  
 
Three Bedrock cores were performed below the decomposed bedrock in Test Boring RR-13. The 
Core Recovery and Rock Quality Designation (RQD), a measure of rock mass quality, ranged 
from 98 to 100% and 42 to 70%, respectively. The rock quality generally improved with depth. 
The rock type was classified as fair to poor quality, soft to hard, slightly to moderately 
weathered, medium to coarse grained, Granitic Gneiss. 
 
5.2 Groundwater 
 
Groundwater was encountered 6 to 9 ft below the ground surface during drilling (approximate 
El. 2 to 3). Groundwater levels were measured on October 18, 2010 and October 19, 2010 in the 
observation well installed in Test Boring RR-13. Groundwater was measured at about 5 ft below 
existing ground surface or at approximate El. 3. Groundwater conditions will vary depending on 
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factors such as temperature, season, precipitation, construction activity, and other conditions, 
which may be different from those at the time of these readings. 
 
 

6.0  LABORATORY TEST RESULTS 
 
Geotechnical index and strength tests were performed by Wang Engineering, Inc. on select soil 
samples from the August 2000 Subsurface Exploration. Due to the consistency between the soil 
stratums encountered in the August 2000 and October 2010 subsurface explorations, the existing 
laboratory test results were referenced to verify field classifications and determine approximate 
soil strength and consolidation behavior from the October 2010 explorations. The results of these 
tests are discussed below and are included in Appendix 3.  
 
6.1 Geotechnical Index Tests 
 
The gradation analysis performed on a sample from the Alluvial Deposit (BN-2 10 to 12 ft) 
indicated a gravel content of 20%, sand content of 63%, silt content of 13%, and clay content of 
4%. The natural water content was 20%.  
 
The gradation analysis performed on a sample from the Swamp Deposit (BN-3 15 to 17) 
indicated a gravel content of 0%, sand content of 2%, silt content of 69%, and clay content of 
29%. The Atterberg Limits indicated a liquid limit of 99%, plastic limit 60%, and natural water 
content of 75%.  
 
The gradation analyses performed on samples from the Glaciolacustrine Deposit (BN-1 30 to 32 
ft, BN-1 35 to 37 ft, BN-2 35 to 37 ft, and BN-4 35 to 37 ft) indicated a gravel content of 0%, 
sand content of 4 to 6%, silt content of 56 to 60%, and clay content of 36 to 38%. The Atterberg 
Limits indicated a liquid limit of 35 to 42%, plastic limit of 18 to 24%, and natural water content 
of 32 to 39%.  
 
The gradation analysis performed on a sample from the Glacial Till (BN-4 45 to 47 ft) indicated 
a gravel content of 22%, sand content of 60%, silt content of 14%, and clay content of 4%.  
 
These results are generally consistent with the visual classifications from the August 2000 and 
October 2010 subsurface explorations. 
 
6.2 Unconfined Compression Test 
 
An unconfined compression test (ASTM D 2166-91) was performed on a sample from the 
Swamp Deposit (BN-3 15 to 17 ft). The test indicated an unconfined compressive strength of 
0.39 tsf and modulus of elasticity of 8.96 tsf. 
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7.0 EXISTING MICROPILE DESIGN AND LOAD TEST DATA 
 
The micropiles that support the existing southside passenger platform and tower foundation were 
designed by Layne GeoConstruction (Layne) in February 2004. As part of the design, Layne 
performed a load test in April 2004 to confirm the micropile capacities and design assumptions. 
Refer to Appendix 4 for the exiting micropile submittal documents, including existing platform 
and tower micropile design and load test. The above submittal also includes the results of load 
tests performed on four production piles in July 2004. 
 
The micropiles supporting the exiting platform and tower were designed for allowable capacities 
of 45 and 93 kips, respectively.  The micropiles were designed as eight-inch diameter steel 
reinforced gravity-grouted piles supported within the Glacial Till stratum. Design allowable bond 
strengths were 18 psi for the Glacial Till and 5 psi for the Glaciolacustrine Deposit. Resistance 
from the Fill and Swamp Deposits were neglected. 
 
The design test pile was approximately 60 ft long with bond lengths of approximately 19 ft and 
15 ft in the Glaciolacustrine Deposit and Glacial Till, respectively. Casing (9-5/8 inch) was 
installed through the Fill and Swamp Deposits for the design load test in order to establish an 
unbonded zone. The design load test results show approximate axial deflections of 0.12 and 0.28 
inches for axial loads of 93 kips and 186 kips, respectively. The above deflections also include 
the elastic compression of the micropile itself. 
 
 

8.0 GEOTECHNICAL ISSUES 
 
The following geotechnical issues have been identified and are based on the site soil conditions 
and preliminary drawings provided by Baker. 
 
• The relatively thick loose Fill and compressible Swamp Deposits precludes the use of 

shallow foundations for support of the proposed platform and tower. Ground improvement, 
such a deep dynamic compaction, vibroflotation, or stone columns, are similarly unsuitable 
due to the depth and nature of the Fill and Swamp Deposits. Thus, the platform and tower 
will need to be supported on deep foundations bearing in Glacial Till or on Bedrock.  

 
• To avoid the need for excavation support adjacent to the rail (per AREMA), the pile caps are 

proposed above the zone of railroad influence as depicted on Figure 4, Appendix 1.  This 
places the bottom of pile caps above the 42-inch frost depth.  Recommendations to allow for 
surface runoff, and to reduce effects of freeze/thaw are provided herein. 

 



100% SUBMITTAL                                       GeoDesign File 0183-007.0 
Branford Station Platform and Tower 

State Project No. 310-0048, Branford, CT 
April 14, 2011 - Page 8 

 

• Pile cap excavations will need to work around and support the existing Amtrak CAT Tower 
Nos. 81-3 and 81-5. 

 
 
 

9.0 GEOTECHNICAL RECOMMENDATIONS 
 
9.1 Foundation Type 
 
We recommend that the proposed platform and tower be supported on micropiles; spaced at a 
minimum of three diameters on center. Micropiles generally have more advantages for railroad 
applications than conventional piles or drilled shafts. The specific advantages in relation to this 
project are as follows:  
 

• The drilling and grouting equipment used for micropile installation is relatively small and 
can be mobilized in the restrictive areas (low overhead and setback conditions) adjacent 
to the railroad tracks. 

 
• Micropiles can be installed on an incline (batter angle) to achieve increased lateral 

capacities. 
 

• The proper drilling and grouting procedures associated with micropile instillation will not 
damage the tracks, catenary towers, or other existing structures with excessive vibrations 
or heaving.  

 
• Micropiles can be installed through the Fill (possible obstructions) and Swamp Deposits 

(weak soils) without damaging the integrity of the pile.  
 

• Micropile installation will produce fewer spoils than large diameter drilled shafts; 
reducing the handing cost of contaminated soils and installation spoils (if present).     

 
The existing platform and tower foundation, located south of the tracks, are supported on 
micropiles. The load tests from the design and construction of those micropiles can be used to 
supplement the design of micropiles for the proposed platform and tower.     
 
9.2 Bearing Strata 

Based on the site soil conditions and load test data from the exiting platform and tower 
micropiles, we anticipate the micropiles will attain ample capacity in the Glacial Till stratum. We 
estimate the top of the Glacial Till stratum to be at approximate El. -39. Although the micropile 
design shall be up to the contractor, we recommend leaving the drill casing in place through the 
Fill and Swamp Deposits to maintain the borehole integrity during construction; thus eliminating 
potential collapsing, squeezing of weak soils, and/or loss of ground. We estimate the bottom of 
the Fill and Swamp to be at approximate El. -14. The steel casing will also decrease the 
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downdrag force on the micropiles, as discussed in Section 9.5.  Lateral capacities are discussed 
in Section 9.4, which neglect the bending resistance of steel reinforcement and casing.   
  
 
9.3 Geotechnical Axial Capacity 
 
We estimated the geotechnical axial capacity for various micropile diameters (5- to 12-inches) 
versus Glacial Till bond length (refer to the following figure). For example, a 95 kip, 8-inch 
diameter micropile, will require an embedment of 17 ft into the Glacial Till stratum. The axial 
capacities include a constant bond length of 15 ft for the Glaciolacustrine Deposit.  
 
The allowable bond resistances for the Glacial Till (14.5 psi) and Glaciolacustrine Deposit (4.5 
psi) are based on a factor of safety of 2.5. The above bond resistances are higher than the 
recommended values in FHWA-SA-97-070, Micropile Design and Construction Guidelines, but 
were justified based on the in-situ static load tests performed on the existing platform and tower 
micropiles. However, we reduced the allowable bond resistances used for the existing micropile 
design (i.e. Glacial Till – from 18 psi to 14.5 and Glaciolacustrine Deposit – from 5 psi to 4.5 
psi) to account for the variability of the means and methods of the micropile installation.  
 
We recommend a minimum of one verification test be performed on a micropile from the 
proposed tower foundation located on the northeast end of the platform to verify the design 
parameters.  We further recommend that 5-percent of the piles be proof tested. 
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9.4 Geotechnical Lateral Capacity 
 
We estimated the geotechnical lateral capacities for vertical and battered micropiles ranging from 
5- to 12-inches in diameter (refer to the following figure). For example, a 7-inch diameter 
vertical micropile has a lateral capacity of 5.5 kips. Lateral capacities were estimated as half the 
lateral load required to deflect the top of the pile one inch (per the 2003 IBC). The lateral 
capacities for battered micropiles are based on lateral loads perpendicular to the ground surface 
and do not take into account the additional lateral capacity from axial compression.   
 
The micropiles were modeled using the LPILE Plus V.5.0 software (Ensoft, Inc.). The model 
conservatively neglected the bending resistance of structural steel reinforcing and steel casing, 
and assumed a controlling modulus of elasticity of 4,495 ksi for the micropile grout.  Once the 
structural design of the micropiles is complete geotechnical and structural can coordinate the 
final pile selection. If additional lateral capacity is required, a larger pile can be selected or the 
pile analyses can be adjusted to include the bending resistance of the structural steel reinforcing 
and/or casing. 
 
Should battered piles be used to support the proposed platform and tower, interference with 
temporary sheet piles (to remain) located adjacent to Amtrak rail lines should be considered 
during minipile design. 
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9.5 Downdrag Loads 
 
Downdrag loads (also referred to as negative skin friction) consist of downward (settlement-
induced) frictional forces from soils against the surface of deep foundation elements. We 
anticipate there will be downdrag loads on the micropiles from secondary compression of the Fill 
and Swamp Deposits. We estimated the downdrag loads for micropiles ranging from 5- to 12-
inches in diameter (refer to the following figure). For example, a 9-inch diameter micropile will 
have 8 kips of total down drag load.  
 
The downdrag analyses were performed assuming permanent steel casing will be installed 
though the Fill and Swamp Deposits. The steel casing will reduce the soil to pile fictional 
interface, which will ultimately decrease the downdrag loads. The downdrag loads are relatively 
small compared to pile axial capacities, thus additional measures will not be required to decrease 
the soil to pile fictional interface (i.e. bitumen coating). 
 
The key issues associated with these downdrag loads are how to appropriately consider them 
with other loads for design (e.g., transient live load). These downdrag loads are additive to dead 
loads, but live loads cause temporary deformation and downward movement of piles relative to 
the soil, which reduces or eliminates drag load during live loading. Thus, during final design 
each loading case should be reviewed to determine the applicability of drag loads. 
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9.6 Pile Cap Protection 
 
Since the pile caps are proposed above the zone of railroad influence, the bottom of pile caps will 
be above or nominally within the 42-inch frost depth.  Since the platform and tower are founded 
on piles, settlement and heave due to cycles of freeze/thaw is not a concern; however, we do 
recommend protecting the pile caps and shallow subgrade conditions from damage due to 
freeze/thaw.   
 
We recommend a 6-inch layer of Free-Draining Material (Form 816, Section 2.08) below the pile 
caps.  We further recommend a drain be installed along the length of pile cap facing the railroad.  
This drain should consist of perforated pipe surrounded by crushed stone and filter fabric, 
installed at the approximate bottom of pipe cap elevation.  The pipe must be pitched for gravity 
flow discharge away from the rail and platform.   
 
9.7 Seismic Design Category 
 
The Swamp Deposit is greater than 10 ft thick in some areas.  The material has a plasticity index 
greater than 20, moisture content greater than 40%, and an undrained shear strength less than 500 
psf. Therefore, the applicable site class is considered to be Site Class E per the 2003 IBC.  Per 
Appendix K to the 2009 Connecticut Building Code Supplement, SS equals 0.233 and S1 equals 
0.061.   
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To determine the project “Seismic Design Category” per IBC Tables 1616.3(1) and 1616.3(2), 
we compute SDS for the site as 0.39g, and SD1 as 0.14g.   Assuming the proposed rail platform 
and stair/elevator tower are classified as Seismic Use Group II, the project would be considered 
Seismic Design Category C.   
 
9.8 Liquefaction 
 
Soil liquefaction is the action of soils suddenly moving from a solid to liquid state when stressed 
by cyclic loading.  Earthquake loading is the common cause of soil liquefaction. The usual result 
is settlement and in extreme cases, collapse of structures during an earthquake.  The Liquefaction 
potential is a function of grain size distribution, water table elevation, soil density, depth to 
bedrock, peak ground acceleration, and earthquake magnitude. 
 
A Standard Penetration Test (SPT) based liquefaction analysis was conducted using the Seed and 
Idriss method (LiquefyPro, CivilTech Software). A design peak ground acceleration of 0.16g 
(SDS/2.5) was used for the analysis, which was based on the 2003 IBC. A mean earthquake 
magnitude of 5.5, estimated using the USGS 2008 Interactive Seismic Hazard Deaggregation 
website for Branford, Connecticut, was used for the analysis. The results of the grain size 
analyses were used to estimate the fines content of the strata.   
 
The in-situ soils are not susceptible to liquefaction, but settlements up to one and one-quarter 
inches (1.25 inches) are expected at the ground surface for the above design earthquake 
assumptions.  
 

10.0 CONSTRUCTION CONSIDERATIONS 
 
10.1 Temporary Earth Support 
 
The current design does not require excavation and shoring adjacent ot the rail lines.  However, 
we still recommend including a note in the plans and specifications identifying that Temporary 
Earth Support systems will be required in accordance with AREMA requirements, if excavations 
extend into zones 2 or 3 (see Figure 4, Appendix 1). 
 
Should temporary earth support be required, a Connecticut licensed Professional Engineer should 
design all temporary earth support systems.  Below are minimum geotechnical parameters 
recommended for each stratum to be used in sheeting design: 
 
• Groundwater at El. 3 feet 
•       Moist unit weight of Fill and Alluvial Deposits equal to 115 psf; 
• Saturated unit weight of Fill and Alluvial Deposits equal to 128 psf; 
• Saturated unit weight of Swamp Deposits equal to 100 psf; 
• Saturated unit weight of Glaciolacustrine Deposits equal to 118 psf; 
• Drained Friction Angle of Fill and Alluvial Deposits equal to 29 degrees; 
•       Drained Friction Angle of Swamp Deposits equal to 27 degrees; 
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•       Drained Friction Angle of Glaciolacustrine Deposits equal to 29 degrees; 
•  Undrained shear strength of Swamp Deposits equal to 350 psf; 
• Undrained shear strength of Glaciolacustrine Deposits equal to 900 psf; 
• Coefficient of active earth pressure for Fill and Alluvial Deposits equal to 0.31; 
• Coefficient of active earth pressure for Swamp Deposits equal to 0.38; 
• Coefficient of active earth pressure for Glaciolacustrine Deposits equal to 0.35; 
• Coefficient of passive earth pressure for Fill and Alluvial Deposits equal to 4.5; 
• Coefficient of undrained active and passive earth pressures equal to 1.0; 
• Coefficient of Friction between granular soils (sands and gravels) and sheeting = 0.25; 
•       Coefficient of Friction between fine grained soils (silts and clays) and sheeting = 0; 
• Cooper E80 Surcharge Loading in Accordance with AREMA; 
 
10.2 Monitoring of Railroad Tracks 
 
Micro-pile installations may potentially induce vibrations and/or cause settlement of the nearby 
rails.  We recommend the railroad tracks be monitored for vibration and settlement in accordance 
with Amtrak requirements.  Special provisions will be required for vibration and settlement 
monitoring. 
 
10.3 Impact on Catenary Foundations 
 
Existing CAT Tower Nos. 81-3 and 81-5 may interfere with the proposed platform foundation 
construction.  Baker provided the following information on each of the CAT towers: 

 
With the existing ground surface at about El. 12 (Tower 81-3) and El. 10 (Tower 81-5) feet, this 
places the bottom of the CAT Towers at about El. 0 and El. -1 ft, respectively.  To reach the 
bottom of the pile cap foundation and recommended free-draining layer (approximate El. 11 and 
El. 9.5 ft), this would leave a CAT Tower foundation embedment of about 11 and 10.5 feet, 
respectively.  
 
We anticipate that excavations for pile cap installations will not be significant enough to 
compromise the towers.  However, with nearby construction and installation of micropiles, the 
construction contractor will need to provide a means of monitoring for movement and protecting 
the towers during construction.  Alternatively, the structural design could be modified by Baker 
to span the foundations and foundation excavation beyond the CAT Towers and/or to limit 
construction activity immediately adjacent to the existing CAT Towers.  In either case, special 
provisions will need to identify that monitoring, protection, and/or temporary support (all by the 
contractor) of the existing CAT Towers must consider all the applicable loadings on the tower 
(i.e. dead, live, wind, ice, lateral, etc.) as defined by AREMA.   

Tower No. Catalogue 
No. 

Diameter 
(in) 

Total 
Length (ft) 

Length Above 
Grade (ft) 

Length Below 
Grade (ft) 

81-3 B9200-14 18 14 2.4 11.6 
81-5 B9200-14 18 14 3 11 
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10.4  Miscellaneous Minor Site Structures 
 
For minor lightweight structures around the site (i.e. stair cases, short retaining walls, etc.) which 
will bear on uninvestigated soils, we recommend the following design guidance: 
 

• Allowable bearing pressure of 1.0 TSF, 
• Anticipate up to about 1.5-inches of settlement, 
• Minimum bearing depth must be below frost depth of 42-inches below final grade, 
• Require (during construction) that exposed subgrade and intended bearing soils are 

characterized and determined to be satisfactory. 
• Proof role and compact exposed subgrade, 
• Remove observed weak soils under proof rolling and compaction efforts, and replace 

with Granular Fill. 
 
 
 
 
10.5 Re-use of On-site Materials 
 
The existing Fill is not suitable for re-use as Granular Fill (Form 816, Section 2.13) or 
Compacted Granular Fill (Form 816, Section 2.14) due to the presence of organic matter and 
high silt content. Off site sources for Granular Fill and Compacted Granular Fill should be 
anticipated and should follow requirements of Form 816 Section 2.13 and 2.14. 
 
Fill removed from excavations may require special handling and disposal authorization to meet 
environmental regulations as determined by DTC Environmental Group. If environmental 
regulations do not govern disposal, the material may be reused onsite as general fill. 
 

11.0 SPECIAL PROVISIONS 
 
A Special Provision will be required for Micropile installation. 
 
A Special Provision will be required to identify that monitoring and temporary support of CAT 
Towers Nos. 81-3 and 81-5 are designed (by Contractor) in accordance with AREMA, as 
discussed in Section 10.2 of this report. 
 
A Special Provision will be required for monitoring of the railroad tracks for vibration and 
settlement, including criteria and limitations. 
 
Environmental issues, controls, and special provisions should be addressed by DTC 
Environmental Group. 
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12.0 LIMITATIONS 
 
This report is subject to the limitations included in Appendix 6. 
 



Appendix 1 
 

Figures 
 
 

• Figure 1 - Site Location Plan 
 

• Figure 2 - Boring Location Plan 
 
• Figure 3 - Subsurface Profile 
 
• Figure 4 – Amtrak’s Normal Requirements for Sheet Piling Adjacent to Tracks  







-100

-80

-60

-40

-20

0

20

0 20 40 60 80 100 120 140 160 180 200 220 240

-100

-80

-60

-40

-20

0

20

EAST

Reviewed By:   DFLDrawn By:   RPJVertical Exaggeration: 1x

A A'

Notes:
1.  Data concerning the various strata have been interpreted at boring locations only.  The stratigraphy between

borings may vary from that shown.
2.  Refer to plan view for subsurface profile location.  For strata details and symbol legend, see Subsurface

Profile Legend and boring logs appended to this report.
3.  Numbers displayed beside boring(s) represent SPT "N"  values corresponding to their respective sampling

interval.  Where coring was performed, numbers represent Recovery and RQD values.

E
LE

V
A

T
IO

N
 (

fe
et

)

DISTANCE ALONG PROFILE (feet)

Horizontal Scale (feet)

File No.:   0183-007.00 Figure No.:     3

WEST

Geotechnical  |  Construction  |  Environmental
Engineers & Scientists

984 Southford Road  -  Middlebury, Connecticut 06762
Telephone: 203.758.8836             Fax: 203.758.8842

G
E

O
 S

T
A

N
D

A
R

D
 1

1 
X

 1
7 

(2
/1

9/
04

) 
 B

R
A

N
F

O
R

D
 R

A
IL

 B
O

R
IN

G
 L

O
G

S
 1

0-
20

10
.G

P
J 

 F
B

N
W

N
L0

1.
G

D
T

  1
/1

4/
11

0 20

Shore Line East
Branford - Platforms and Towers

Branford, CT

Date:   01-18-11

SUBSURFACE PROFILE

BN-1
BN-3

7

3
3

2

WOH

6

3

14

5

12

38

69

131

100/0"

RR-11

6

10

15

10

7
4

3

8

1

4

5

11

7

7

18

84

100/4"

100/0"

RR-12

WOH
PUSH

6

33
6
6
4
3
3

WOH

3

9

18

9

13

30

27

86

100/5"

19

105

GLACIOLACUSTRINE
DEPOSITS

GLACIOLACUSTRINE DEPOSITS
GLACIOLACUSTRINE DEPOSITS

?

GLACIAL TILL

SWAMP DEPOSITS SWAMP DEPOSITSSWAMP DEPOSITS

FILL

18 in. DIAM.

FILL

DECOMPOSED BEDROCK

?

FILL

BEDROCK

GLACIAL TILL
GLACIAL TILL

8

5

2

2

2

17

18

18

25

44

58

68

29

12
3

2

3

2

2

1

16

15

11

11

44

42

9

?

?

SWAMP DEPOSITS

FILL

GLACIAL TILL

GLACIOLACUSTRINE
DEPOSITS

APPROX. WEST END
OF PLATFORM AT
STATION 469+88

BOTTOM OF TOWER PILE CAP
FOUNDATION ELEV. @ 8.5

APPROX. EAST END
OF PLATFORM AT
STATION 472+12APPROX. LOCATION

CAT# 81-5

BOTTOM OF PILE CAP
FOUNDATION RANGING FROM

ELEV. @ 11.5 TO 10 FT

18 in. DIAM.

APPROX. LOCATION
CAT# 81-3

RR-13

ELEV. -1.0 ft.ELEV. 0 ft.

APPROX. EAST END
OF TOWER AT

STATION 472+32

APPROX. WEST END
OF TOWER AT

STATION 472+82

[REC= 58%; RQD= 0%]

[REC= 98%; RQD= 57%]

[REC= 98%; RQD= 70%]

[REC= 100%; RQD= 42%]



DFL
Text Box
Figure 4




Appendix 2 
 

Boring Logs 
 
 

• August 2000 Wang Engineering, Inc. Boring Logs 
 
• October 2010 GeoDesign, Inc. Boring Logs 
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Town: Branford

NOTES:  Augers advanced to 15 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 63.5 feet below grade.

Project Description: Shore Line East - 0183-007.00

Northing: 160799.96
Easting: 581346.11

Engineer: GeoDesign, Inc.
Start Date: 10-19-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



Glacial Till

Decomposed
Bedrock

10 8 10 27

56 47 37 29

21 38 100/4"

100/0"

24

24

16

0

12

13

7

0

S-14

S-15

S-16

S-17

Medium dense, red-brown fine to coarse SAND and
SILT, little fine to coarse Gravel, trace Clay

Very dense, red-brown fine to coarse SAND and
SILT, some fine to coarse Gravel (decomposed
Rock), trace Clay

Very dense, red-brown SILT and fine to coarse
SAND, little fine Gravel, trace Clay, (decomposed
Rock jammed in sample tip)

END OF BORING 63.5ft

No. of
Core Runs: ---

R
Q

D
 %

Casing Size/Type:

Total Penetration in

Hole No.: RR-12

Sheet
3  of  3

No. of
Soil Samples: 11

Fall: 24in.
Sampler Type/Size: SS / 1-3/8" (ID)

Groundwater Observations: @8 ft.   after 0 hours
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Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Surface Elevation: 11.4
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NOTES:  Augers advanced to 15 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 63.5 feet below grade.

Project Description: Shore Line East - 0183-007.00

Northing: 160799.96
Easting: 581346.11

Engineer: GeoDesign, Inc.
Start Date: 10-19-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



Railroad
Ballast

Fill

Silty Sand
with
Organics

Organic
Clayey Silt

Peat

Sandy Silt &
Clay

Clayey Silt

3 7 12 12

21 17 16 9

2 3 3 4

2 2 4 6

6 3 1 1

2 1 2 1

WOH 1 2 2

WOR /12" WOH /12"

1 1 2 2

24

24

24

24

24

24

24

24

24

8

9

6

8

10

0

16

24

15

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

Medium dense, brown fine to coarse SAND,
some fine to coarse Gravel (Railroad Ballast),
little Silt, trace Roots

Dense, blackish-brown fine to coarse SAND,
some Silt, little Asphalt fragments, trace fine
Gravel

Loose, dark brown fine to coarse SAND, and
Silt, trace Wood, (wet at tip)

Loose, black fine to coarse SAND, little Silt,
trace fine Gravel, trace Organic fibers
Top 7":  very loose, dark red-brown fine to
coarse SAND, little Silt, trace fine Gravel,
trace Organic fibers
Bottom 3":  soft, gray ORGANIC Clayey SILT,
trace Organics

No recovery

Soft, gray Organic Clayey SILT, trace
Organics

Very soft, gray ORGANIC CLAY, trace
Organics

Top 4":  Very loose, dark brown PEAT,
(Organic odor)
Bottom 11":  soft, gray SILT and CLAY, some
fine to medium Sand, trace Organics

No. of
Core Runs: 4

R
Q

D
 %

Casing Size/Type:

Total Penetration in

Hole No.: RR-13

Sheet
1  of  4

No. of
Soil Samples: 11

Fall: 24in.
Sampler Type/Size: SS / 1-3/8" (ID)

Groundwater Observations: @6 ft.   after 0 hours, @4.9 ft.   after 10/18/10 hours, @4.8 ft.   after 10/19/10 hours
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Inspector: R. Janeiro

Finish Date: 10-15-10

Connecticut DOT Boring Report
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per 6 inches

Core Barrel Type:

Rock: 23ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Surface Elevation: 8.2
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Town: Branford

NOTES:  Augers advanced to 10 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 53 feet, 63 feet to 64.5 feet, and 68 feet to 70 feet below grade.
Observation well offset 5 feet east from boring location.

Project Description: Shore Line East - 0183-007.00

Northing: 160815.66
Easting: 581387.79

Engineer: GeoDesign, Inc.
Start Date: 10-14-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



Clayey Silt
(con't)

Clay & Silt
(varved)

Silty Clay

Glacial Till

2 4 5 5

5 8 10 9

4 4 5 6

4 5 8 9

7 8 22 32

24

24

24

24

24

20

22

19

24

24

S-10

S-11

S-12

S-13

S-14

Loose, dark blackish-brown Clayey SILT

Very stiff, brown CLAY and SILT layered up
to 1/4" thick, varved with brown CLAY layered
up to 3/16" thick, with occasional fine to
medium SAND partings up to 1/16" thick

Stiff, red-brown Silty CLAY layered up to 1/2"
thick, varved with CLAY and SILT layered up
to 1/8" thick, with occasional fine SAND and
SILT partings up to 1/16" thick

Stiff, brown Silty CLAY, with occasional CLAY
and SILT seams layered up to 3/16" thick,
with occasional fine SAND and SILT partings
up to 1/16" thick

Top 12":  very stiff, red-brown Silty CLAY,
with occasional fine SAND and SILT seams
up to 1" thick
Middle 7":  very stiff, red-brown CLAY and
SILT, some fine to coarse Sand
Bottom 5":  dense, red-brown fine to coarse
SAND, some Silt, little fine to coarse Gravel,
(full spoon +)

No. of
Core Runs: 4
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D
 %

Casing Size/Type:

Total Penetration in

Hole No.: RR-13

Sheet
2  of  4

No. of
Soil Samples: 11

Fall: 24in.
Sampler Type/Size: SS / 1-3/8" (ID)

Groundwater Observations: @6 ft.   after 0 hours, @4.9 ft.   after 10/18/10 hours, @4.8 ft.   after 10/19/10 hours
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Core Barrel Type:

Rock: 23ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Surface Elevation: 8.2
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NOTES:  Augers advanced to 10 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 53 feet, 63 feet to 64.5 feet, and 68 feet to 70 feet below grade.
Observation well offset 5 feet east from boring location.

Project Description: Shore Line East - 0183-007.00

Northing: 160815.66
Easting: 581387.79

Engineer: GeoDesign, Inc.
Start Date: 10-14-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



Glacial Till
(con't)

Boulder
(Inferred)

Glacial Till

Decomposed
Bedrock

14 11 16 57

16 22 64 33

53 51 54 85

100/5"

24

24

24

5

16

8

12

4

S-15

S-16

S-17

S-18

Medium dense, red-brown fine to coarse
SAND, some Silty Clay seams up to 1.5"
thick, little fine to coarse Gravel, with pieces
of decomposed Rock, (piece of coarse Gravel
jammed in sample tip)

Very dense, brown fine to coarse SAND and
SILT, some fine to coarse Gravel, with
decomposed Rock fragments

Very dense, mixed-color decomposed ROCK
(Gneiss), with a more competent piece in
sample tip

Very dense, light brown fine to coarse SAND
and Silt, with pieces of decomposed Rock

No. of
Core Runs: 4
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D
 %

Casing Size/Type:

Total Penetration in

Hole No.: RR-13

Sheet
3  of  4

No. of
Soil Samples: 11

Fall: 24in.
Sampler Type/Size: SS / 1-3/8" (ID)

Groundwater Observations: @6 ft.   after 0 hours, @4.9 ft.   after 10/18/10 hours, @4.8 ft.   after 10/19/10 hours
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Rock: 23ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Surface Elevation: 8.2
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NOTES:  Augers advanced to 10 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 53 feet, 63 feet to 64.5 feet, and 68 feet to 70 feet below grade.
Observation well offset 5 feet east from boring location.

Project Description: Shore Line East - 0183-007.00

Northing: 160815.66
Easting: 581387.79

Engineer: GeoDesign, Inc.
Start Date: 10-14-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



0

42

57

70

Decomposed
Bedrock
(con't)

Bedrock

60

60

60

60

35

60

59

59

C-1

C-2

C-3

C-4

Very Poor Quality, Soft, Extremely
Weathered, Medium Grained, white-green,
GNEISS, very close jointing, [Core Times
(min./ft.): 4.5,5,8,4,4]

Poor Quality, Soft to Moderately Hard,
Moderately Weathered, Medium Grained,
white-green, GRANITIC GNEISS, close to
moderate jointing, [Core Times (min./ft.):
3.5,3,3.5,4,3]

Fair Quality, Soft to Moderately Hard,
Moderately Weathered, Medium Grained,
white-green, GRANITIC GNEISS, close to
moderate jointing, [Core Times (min./ft.):
2,2.5,3,2.5,3]

Fair Quality, Soft to Hard, Slightly to
Moderately Weathered, Coarse Grained,
white/tan/green, GRANITIC GNEISS, close to
moderate jointing, [Core Times (min./ft.):
2,3,2.5,2,2.5]

END OF BORING 95ft

No. of
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Casing Size/Type:

Total Penetration in

Hole No.: RR-13

Sheet
4  of  4

No. of
Soil Samples: 11

Fall: 24in.
Sampler Type/Size: SS / 1-3/8" (ID)

Groundwater Observations: @6 ft.   after 0 hours, @4.9 ft.   after 10/18/10 hours, @4.8 ft.   after 10/19/10 hours
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Rock: 23ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%
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NOTES:  Augers advanced to 10 feet below grade; then open hole (with mud) to end of
boring.
Rig chatter from 52 feet to 53 feet, 63 feet to 64.5 feet, and 68 feet to 70 feet below grade.
Observation well offset 5 feet east from boring location.

Project Description: Shore Line East - 0183-007.00

Northing: 160815.66
Easting: 581387.79

Engineer: GeoDesign, Inc.
Start Date: 10-14-10

Material Description
and Notes

Bridge No.:

Route No.:

Fall: 30 in.Hammer Wt.: 300 lb. Hammer Wt.: 140 lb.



 
Appendix 3 

 
Laboratory Test Results 

 
 

• Summary of Geotechnical Index Properties 
 
• Grain-Size Analyses  
 
• Atterberg Limits 
 
• Unconfined Compression Test 

 



























































 
 
 
 
 
 
 
 
 

 
 

Appendix 4 
 

Load Test Results 
 
 

• Branford Railroad Station Micro-Pile Submittal Documents for Platform and 
Building Support Piles, Submitted by Layne GeoConstruction on February 11, 2004  

 
 
 
 
 
 
 
 
 
 
 
 
 

















































































































Appendix 5 
 

GeoDesign’s October 2008 Geotechnical Report 
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Fig 5 - Area designations.dgn 10/21/2008 1:11:37 PM



Fig 6 - Monitoring areas.dgn 10/21/2008 4:26:41 PM









Appendix 2 
 

Boring Logs 



Hole No.: BIT-1

S-5

Total Penetration in

S-2

NOTES:  Casing refusal at 13 feet below grade. Sheet
1  of  1

No. of
Soil Samples: 5

Surface Elevation: 14

Fall: 30in.Fall: 24in.
Sampler Type/Size: SS 1 3/8" ID

Groundwater Observations: @None observed
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Topsoil
18 Fill

Gravelly Silty
Sand

4 10 12 5

10 10 11 9

10 11 7 5

2 10 19 22

16 19 16 17

24

24

24

S-4

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

0

5

10

15

20

25

S-1

END OF BORING 13ft

Dense, red brown fine to medium SAND, some
fine to coarse Gravel, some Silt

24

Medium dense, brown fin to medium SAND, little
fine to coarse Gravel, little Silt, trace Brick
fragments

24

Medium dense, brown
Top 6":  TOPSOIL
Bottom 12":  fine to medium SAND, little Silt, trace
fine to coarse Gravel

7

6

6

3

S-3

Medium dense, brown fin to medium SAND, little
fine to coarse Gravel, little Silt, trace Brick
fragments

Stat./Offset:Town: Branford
Project No.: 310-0007 Northing:

Easting:
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Project Description:

Material Description
and Notes
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Hammer Wt.: 140lb

Blows on
Sampler

per 6 inches

Core Barrel Type:

Driller: Oren Cone

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%
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Casing Size/Type: 4" FJ

Start Date: 4-3-08

Hammer Wt.: 300lb



S-3

Medium dense,
Top 18":  dark brown fine to medium SAND, little
Silt, trace Ash/Cinders
gray brown ORGANIC SILT and PEAT

S-8

S-7

S-6

S-4

S-2

S-1

END OF BORING 22ft

Very dense,
Top 10":  red brown fine to coarse SAND, trace
Silt
Bottom 10":  fine to medium SAND, some Silt, little
fine to coarse Gravel

Very dense
Top 12":  dark brown to black fine to medium
SAND, little Silt
brown to orange brown fine to coarse SAND and
fine to coarse GRAVEL (tip of spoon), little Silt

S-5

Topsoil

NOTES:  Falling head test attempted at 4.2 feet with leakage around
outside casing.
Relocated 5 feet north with similar leakage.
Water level in augers 10 minutes after completion of boring measured
12.2 feet and rising.

Hole No.: BIT-2

Total Penetration in

Dense, brown fine to medium SAND, little SIlt, little
Brick fragments, trace Ash/Cinders

4 3 4 4

Loose, gray ORGANIC SILT with interbedded
Organic Fibers

24 27 76 81

7 12 36 50/4"

1 2 4 4

2 6 5 3

22 19 16 14

246 10 11 11

24

Gravelly Silty
Sand

Organic Silt
with Organic
Fibers

Fill

25 20 11 5 7 Dense, brown fine to medium SAND, some Silt,
little Ash/Cinders

Medium dense, orange brown fine to medium
SAND, little Sit, trace Wood fragments

Loose, brown
Top 4":  TOPSOIL
Bottom 2":  fine to medium SAND, little Silt, trace
fine Gravel

20
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24

24

6

No. of
Soil Samples: 8
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Northing:Project No.: 310-0007
Town: Branford
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Groundwater Observations: @12.2

Sampler Type/Size: SS 1 3/8" ID
Fall: in. Fall: 30in.

Surface Elevation: 13
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SM-001-M REV. 1/02

Casing Size/Type: 4" FJ/3 1/4" HSA

R
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No. of
Core Runs: ---

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.
Start Date: 4-3-08



S-7

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

S-6

S-5

S-4

S-3

S-2

S-1

Total Penetration in

Topsoil

Fall: 30in.

Surface Elevation: 14

No. of
Soil Samples: 6

Sheet
1  of  1

Hole No.: BIT-3

Very dense, red brown fine to medium SAND, little
fine Gravel, trace (+) Silt

NOTES:  Falling head test performed at 4 feet.
Boring relocated 4 feet north following falling head test.
Spoon and auger refusal at 15 feet below grade. Hole collapsed to 7 feet
upon auger removal.
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Sand

Fill
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Groundwater Observations: @None observed

Dense, red brown fine to medium SAND, little Silt

Dense, no recovery

Dense, brown fine to medium SAND, some Silt,
trace Ash/Cinders

Medium dense, brown fine to medium SAND, little
Silt, trace Ash/Cinders

Medium dense, brown
Top 2":  TOPSOIL
Bottom 16":  brown fine to medium SAND, some
Silt, trace fine Gravel, trace Ash/Cinders
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Fall: in.

Inspector: Bob Marshall

Earth: 15ft

Hammer Wt.:

Bridge No.:
S

am
pl

e
Ty

pe
/N

o.
Route No.:

Material Description
and Notes

Project Description:

Connecticut DOT Boring Report

SAMPLES

Engineer: GeoDesign, Inc.

Driller: Oren Cone

Core Barrel Type:

Blows on
Sampler

per 6 inches

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%
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Hammer Wt.: 140
Casing Size/Type: 3 1/4" HSA
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No. of
Core Runs: --- SM-001-M REV. 1/02



S-8

S-7

S-6

S-5

S-4

S-3

Loose, black to orange brown ASH/SLAG, little
fine to medium Sand, little Silt

S-1

END OF BORING 20.1ft
Very dense, spoon refusal

Stiff,
Top 12": red-brown Clayey SILT, trace fine Gravel,
trace fine to medium Sand
Bottom 6": orange-brown fine to medium SAND,
trace fine to coarse Gravel, trace Silt

Loose, gray ORGANIC SILT with interbedded
Organics

Very loose, gray/black ORGANIC SILT and PEAT

Loose, brown fine to medium SAND, little Silt

NOTES:  Falling head test performed at 5 feet.
Auger refusal at 20.1 feet.
Borehole collapsed to 9 feet upon casing removal.
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Topsoil

Total Penetration in

Loose,
Top 6":  TOPSOIL
Bottom 12":  brown fine to medium SAND, some
(-) Silt, little fine to coarse Gravel
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Medium dense, brown fine to medium SAND, little
Silt, trace fine Gravel, trace Brick fragments
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Material Description
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Finish Date: 4-7-08
Project Description:

Connecticut DOT Boring Report
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Core Barrel Type:

Groundwater Observations: @9

Sampler Type/Size: SS 1 3/8" ID
Fall: in. Fall: 30in.

Surface Elevation: 13

No. of
Soil Samples: 7
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Casing Size/Type: 4" FJ/3 1/4" HSA

Start Date: 4-7-08

Blows on
Sampler

per 6 inches

No. of
Core Runs: ---

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Oren Cone
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S-9

S-8

S-7

S-6

S-5

Fill

S-3

S-1

Medium dense, red-brown fine to medium SAND,
little Silt

Medium dense, red-brown fine to medium SAND,
little (+) Silt

Loose, blackish brown PEAT

Loose,
Top 9": black ASH, little Organic Silt
Bottom 9": blackish brown PEAT

Medium dense, black ASH, little Organic Silt

Loose, black ASH, little Organic Silt, trace Glass
fragments, trace Wood fragments

S-4

Dense, black ASH, some fine to medium Sand,
little Cinders, little Slag, trace Organics

5 4 7 8 Medium dense, black ASH, some Organic Silt, little
fine to coarse Gravel-sized Cinders
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NOTES:

Dense, black fine to medium SAND and ASH,
trace coarse Gravel, trace Cinders, trace Organics
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Fibers
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Material Description
and Notes
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Project Description:
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Sampler Type/Size: SS 1 3/8" ID
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Hammer Wt.: 140
Groundwater Observations: @9' - wet sample, @7' - after boring completion

Blows on
Sampler

per 6 inches

Fall: in. Fall: 30in.

Surface Elevation: 15

No. of
Soil Samples: 11
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No. of
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Casing Size/Type: 3 1/4" HSA

Start Date: 4-7-08
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Hole No.: BR-10

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:



Blows on
Sampler

per 6 inches

Groundwater Observations: @9' - wet sample, @7' - after boring completion
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Fall: in. Hammer Wt.: 140 Fall: 30in.
Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

No. of
Core Runs: ---

Silty Sand
(con't)5 11 16 14 24 18 Medium dense, red-brown fine to medium SAND,

little (-) Silt, trace (-) fine Gravel

END OF BORING 27ft
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Sampler Type/Size: SS 1 3/8" ID

Total Penetration in

Hole No.: BR-10

NOTES: Sheet
2  of  2

No. of
Soil Samples: 11

Surface Elevation: 15

Material Description
and Notes
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Medium dense, red-brown fine to medium SAND,
some Silt

Medium dense, black ASH/CINDERS, little Silt,
trace Brick fragments
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S-4

S-3

S-10

S-1

Medium dense, red-brown SILT, trace fine Sand

Medium dense, gray ORGANIC SILT with
interbedded Organic fibers

Loose,
Top 12": black ASH/CINDERS, some Organic Silt,
trace Organics
Bottom 12": gray ORGANIC SILT with interbedded
Organic fibers

Very dense, black ASH, some Organic Silt

Dense, ASH, little Organic Silt, trace fine
gravel-size Cinders

Dense, black ASH, little Organic Silt, trace fine
Sand, trace fine to coarse gravel-size Cinders
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Dense, black fine to medium SAND, some Silt,
little Ash, little Cinders, trace Brick fragments
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Medium dense, black ASH/CINDERS, little
Organic Silt, trace fine Sand, trace (-) Organics
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Silty Sand

Sandy Silt

Organic Silt
with Organic
Fibers
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Inspector: Bob Marshall
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Fall: in.
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Sampler Type/Size: SS 1 3/8" ID

Blows on
Sampler

per 6 inches

Fall: 30in.

Surface Elevation: 15

No. of
Soil Samples: 11

Sheet
1  of  2

NOTES:

Groundwater Observations: @9

No. of
Core Runs: ---

Total Penetration in

SM-001-M REV. 1/02

Casing Size/Type: 3 1/4" HSA

Start Date: 4-4-08
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Hammer Wt.: 140

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:



Blows on
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per 6 inches

Groundwater Observations: @9
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Fall: in. Hammer Wt.: 140 Fall: 30in.
Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

No. of
Core Runs: ---

Silty Sand
(con't)10 9 10 11 24 20 Medium dense, red-brown fine SAND, some Silt

END OF BORING 27ft

S-11

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

Total Penetration in

Hole No.: BR-11

NOTES: Sheet
2  of  2

No. of
Soil Samples: 11

Surface Elevation: 15

Material Description
and Notes
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Easting:

Finish Date: 4-7-08 Bridge No.:
Route No.:

Inspector: Bob Marshall
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S-1

S-9

S-8

S-7

S-6

S-5

S-4

S-2

Loose, gray fine to medium SAND, some Silt

Very loose,
Top 6": ORGANIC SILT
Middle 12": dark brown PEAT
Bottom 6": fine to medium SAND, some Silt

Very loose, gray ORGANIC SILT with interbedded
Organic fibers

Very loose, gray ORGANIC SILT with interbedded
Organic fibers

Loose,
Top  16": black ASH, trace Cinders, trace
Organics
Bottom 2": gray-black ORGANIC SILT with
Organic fibers

Loose, black ASH, little Organic Silt, trace Cinders

Very dense, no recovery
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Dense, black ASH/CINDERS, trace Organics
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Spoon refusal/no penetration/no recovery50/0"

18

9 14 36 25

Silty Sand

Peat

Organic Silt
with Organic
Fibers

32 56 88

14

Total Penetration in

16

24

24

18

18

12

24

00

12

24

24

24

24

24

24

Very dense, black ASH
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SAMPLES

Inspector: Bob Marshall
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Fall: in.
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Sampler Type/Size: SS 1 3/8" ID

Blows on
Sampler

per 6 inches

Fall: 30in.

Surface Elevation: 13

No. of
Soil Samples: 9

Sheet
1  of  2

NOTES:

Hole No.: BR-12

Groundwater Observations: @6

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

Casing Size/Type: 3 1/4" HSA

Start Date: 4-7-08

R
Q

D
 %

Hammer Wt.: 140

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:



Blows on
Sampler

per 6 inches

Groundwater Observations: @6
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Fall: in. Hammer Wt.: 140 Fall: 30in.
Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

No. of
Core Runs: ---

Silty Sand
(con't)6 10 12 12 24 18 Medium dense, gray fine to medium SAND, little

Silt, trace fine Gravel

END OF BORING 27ft

S-11

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

Total Penetration in

Hole No.: BR-12

NOTES: Sheet
2  of  2

No. of
Soil Samples: 9

Surface Elevation: 13

Material Description
and Notes
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Finish Date: 4-8-08 Bridge No.:
Route No.:

Inspector: Bob Marshall
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Very loose,
Top 12": gray ORGANIC SILT
Bottom 12":  brown PEAT

S-7

S-6

S-5

S-4

S-3

S-2

S-9

Loose,
Top 12": brown PEAT
Bottom 12": gray SILT, little fine to medium Sand

S-10

Very loose, gray ORGANIC SILT, trace Organic
fibers

Very loose, gray ORGANIC SILT, trace Seashell
fragments, trace Organic fibers

Loose, gray ORGANIC SILT with interbedded
Organic fibers

Medium dense,
Top 6": black ASH/CINDERS
Bottom 6": gray ORGANIC SILT, trace Organic
fibers

Dense, black SLAG/CINDERS, little Ash

Medium dense, black ASH, some Cinders, some
Slag

Dense, black ASH, trace Cinders

S-1
Fill

S-8

241 1 2 3

1 2 1 1

1/12" 1 1

2 2 2 2

3 10 3 5

5 20 25 2

5 10 6 5

Medium dense, brown/black/green ASH, little
Cinders, trace Organics

3 7 10 13
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with Organic
Fibers
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Inspector: Bob Marshall
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Sampler Type/Size: SS 1 3/8" ID

Blows on
Sampler

per 6 inches

Fall: 30in.

Surface Elevation: 12

No. of
Soil Samples: 12

Sheet
1  of  2

NOTES:

Hole No.: BR-13

Groundwater Observations: @6

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

Casing Size/Type: 3 1/4" HSA

Start Date: 4-8-08

R
Q
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 %

Hammer Wt.: 140

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:
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Silty Sand
(con't)

Sheet
2  of  2

No. of
Soil Samples: 12

Surface Elevation: 12

Fall: 30in.Fall: in.
Sampler Type/Size: SS 1 3/8" ID

Groundwater Observations: @6
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Hole No.: BR-13
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Hammer Wt.: 140

Blows on
Sampler

per 6 inches

Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Sandy Silt
13 12 4 4

5 8 11 12

24

24
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Medium dense,
Top 2": gray-brown fine SAND, some Silt
Bottom 16": gray-brown SILT, trace fine Sand

NOTES:

END OF BORING 32ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

S-11

S-12 Medium dense, red-brown SILT, trace fine Sand

Project Description:

Town: Branford
Project No.: 310-0007 Northing:

Easting:
Finish Date: 4-8-08 Bridge No.:

Route No.:

Inspector: Bob Marshall
Connecticut DOT Boring Report
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Loose, brown PEAT

Loose, black ASH, little fine to medium Sand, trace
Cinders, trace Organics

UP-1

S-6

S-5

S-4

S-3

S-2

S-8

Loose,
Top 6": brown PEAT
Bottom 6": gray SILT, some fine to medium Sand

S-9

Very loose, gray ORGANIC SILT with interbedded
Organics

Gray ORGANIC SILT with interbedded Organics

Very loose, gray ORGANIC SILT with interbedded
Organics

Medium dense,
Top 9": black ASH and fine to medium SAND, little
Cinders
Bottom 3": gray SILT, little Organics

Medium dense, black CINDERS, some fine
Gravel, little Ash, little fine to medium Sand

Dense, black ASH and CINDERS, little fine to
medium Sand
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Dense, blackish gray ASH and fine to medium
SAND, trace Cinders
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Project Description:
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Inspector: Bob Marshall
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Sampler Type/Size: SS 1 3/8" ID

Blows on
Sampler

per 6 inches

Fall: 30in.

Surface Elevation: 9

No. of
Soil Samples: 12

Sheet
1  of  2

NOTES:

Groundwater Observations: @7

No. of
Core Runs: ---

Total Penetration in

SM-001-M REV. 1/02

Casing Size/Type: 3 1/4" HSA

Start Date: 4-9-08

R
Q

D
 %

Hammer Wt.: 140

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:
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Silty Sand

Sheet
2  of  2

No. of
Soil Samples: 12

Surface Elevation: 9

Fall: 30in.Fall: in.
Sampler Type/Size: SS 1 3/8" ID

Groundwater Observations: @7
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Hole No.: BR-14

Total Penetration in
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Hammer Wt.: 140

Blows on
Sampler

per 6 inches

Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Silt

7 11 12 12

5 5 6 6

24

24

24

24

Medium dense,
Top 18": gray fine to medium SAND, some Silt
Bottom 6": fine to medium SAND, little (-) Silt

NOTES:

END OF BORING 32ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

S-10

S-11 Medium dense, red-brown SILT, trace (-) fine
Sand

Project Description:

Town: Branford
Project No.: 310-0007 Northing:

Easting:
Finish Date: 4-9-08 Bridge No.:

Route No.:

Inspector: Bob Marshall
Connecticut DOT Boring Report

Material Description
and Notes
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Start Date: 4-9-08

Casing Size/Type: 3 1/4" HSA

SM-001-M REV. 1/02
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Medium dense, brown fine to medium SAND, little
to some Silt

Very dense, spoon refusal

S-8

S-7

S-6

S-5

S-4

S-3

S-10

S-1

Very loose,
Top 12": black fine to medium SAND, some Silt
Bottom 6": gray/black SILT, little fine Sand

Loose,
Top 10": black ASH/CINDERS
Bottom10": black fibrous PEAT

Loose, black ASH, some fine to coarse Sand, little
fine Gravel

Medium dense, black ASH, trace Cinders

Very loose, black CINDERS, some ASH

Very dense, black ASH/CINDERS

Total Penetration in

S-2

Fill

S-9

Loose, gray-black ASH, trace Cinders, trace
Organic fibers

50/0"

Very dense, black ASH/CINDERS

8 8 10 13
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Peat
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12

20

18

20

6

12

2

16

24

0

Hole No.: BR-15

24

24

24

24

24

24

24

24

Earth: 27ft

R
ec

. (
in

.)

Project No.: 310-0007
Town: Branford Stat./Offset:

Easting:
Finish Date: 4-8-08

Hammer Wt.:
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Material Description
and Notes

Northing:

Project Description:

Connecticut DOT Boring Report

SAMPLES

Inspector: Bob Marshall
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Sampler Type/Size: SS 1 3/8" ID
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Hammer Wt.: 140
Groundwater Observations: @9

Blows on
Sampler

per 6 inches

Fall: in. Fall: 30in.

Surface Elevation: 14

No. of
Soil Samples: 10

Sheet
1  of  2

NOTES:  Augered beyond obstructions in fill prior to 5 foot sample
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SM-001-M REV. 1/02

Casing Size/Type: 3 1/4" HSA

Start Date: 4-8-08

R
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 %

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:



Blows on
Sampler

per 6 inches

Groundwater Observations: @9

G
en

er
al

iz
ed

S
tra

ta
D

es
cr

ip
tio

n

D
ep

th
 (f

t)

25

30

35

40

45

50

Fall: in. Hammer Wt.: 140 Fall: 30in.
Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

No. of
Core Runs: ---

Silty Sand
(con't)6 10 7 10 24 18 Medium dense, brown fine to medium SAND, little

Silt

END OF BORING 27ft

S-11

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

Total Penetration in

Hole No.: BR-15

NOTES:  Augered beyond obstructions in fill prior to 5 foot sample Sheet
2  of  2

No. of
Soil Samples: 10

Surface Elevation: 14

Material Description
and Notes
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Northing:
Easting:

Finish Date: 4-8-08 Bridge No.:
Route No.:

Inspector: Bob Marshall

SAMPLES

Town: Branford

Project Description:
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S-2

S-10

S-9

S-8

S-7

S-6

S-5

Fill

S-3

S-1

Medium dense,
Top 17":  gray fine SAND, some Silt
Bottom 1":  red brown SILT, little fine Sand

Loose,
Top 12":  black/brown PEAT
Bottom 12":  gray fine to medium SAND, little Silt

Loose,
Top 12":  black ASH, little fine Sand, trace Organic
fibers
Bottom 12":  brown PEAT

Medium dense, black ASH, little fine Sand, trace
Organic fibers

Medium dense, no recovery

Medium dense, no recovery

S-4

Very dense, black ASH, little fine Sand, trace Brick
fragments

20 27 36 42 Very dense, no recovery

12

24

3 7 9 9

2 3 3 3

3 3 4 4

10 7 7 8

24

10 7 9 11 24

21 24 30 52

93

7 1 31 37

Sandy Silt

Peat

11 10 10 16

3

NOTES:

Dense,black ASH, little fine Sand, little Silt
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24
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Very dense, gray black fine SAND, some Silt
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Project No.: 310-0007
Town: Branford Stat./Offset:
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Finish Date: 4-4-08

Hammer Wt.:
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Material Description
and Notes

Northing:

Project Description:

Connecticut DOT Boring Report

SAMPLES

Inspector: Bob Marshall
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Bridge No.:
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Sampler Type/Size: SS 1 3/8" ID
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Hammer Wt.: 140
Groundwater Observations: @6

Blows on
Sampler

per 6 inches

Fall: in. Fall: 30in.

Surface Elevation: 13

No. of
Soil Samples: 11

Sheet
1  of  2
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Casing Size/Type: 3 1/4" HSA

Start Date: 4-4-08
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 %

Hole No.: BR-16

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter

Core Barrel Type:



Blows on
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per 6 inches

Groundwater Observations: @6
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Fall: in. Hammer Wt.: 140 Fall: 30in.
Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Rock: ft

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

No. of
Core Runs: ---

Sandy Silt
(con't)3 3 4 4 24 20 Loose, red brown SILT, trace fine Sand

END OF BORING 27ft

S-11

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

Total Penetration in

Hole No.: BR-16

NOTES: Sheet
2  of  2

No. of
Soil Samples: 11

Surface Elevation: 13

Material Description
and Notes
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Northing:
Easting:

Finish Date: 4-4-08 Bridge No.:
Route No.:

Inspector: Bob Marshall
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Town: Branford

Project Description:
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S-2

S-9

S-8

S-7

S-6

S-5

Very loose, gray black fine SAND, some SiltS-3

S-1

Loose, gray fine SAND, some (-) Silt

Very loose, dark brown ORGANIC SILT and
PEAT fibers

Very loose, gray ORGANIC SILT, trace Seashell
fragments, trace Organic fibers

Very loose, gray ORGANIC SILT, trace Seashell
fragments, trace Organic fibers

Very loose, gray ORGANIC SILT, trace Seashell
fragments, trace Organic fibers

NOTES:

S-4

Fill

Total Penetration in

Very loose, blackish gray fine SAND, some Silt,
trace coarse Gravel

7 14 26 75/3"

3 3 4 5

2 1 2 2

- -WOR/18"1

- - -WOR/24"

0 1 0 1

0 1 0 1 Very loose, gray ORGANIC SILT interbedded with
Organic fibers

0 1 1 1

24

Silty Sand

Organic Silt
with Organic
Fibers

Silty Sand

1 1 1 1

4 Dense, brown fine to medium SAND, some Silt,
trace coarse Gravel, trace Cinders
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Northing:Project No.: 310-0007
Town: Branford Stat./Offset:
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Material Description
and Notes

Easting:
Finish Date: 4-3-08
Project Description:
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Core Barrel Type:

Groundwater Observations: @10

Sampler Type/Size: SS 1 3/8" ID
Fall: in. Fall: 30in.

Surface Elevation: 13

No. of
Soil Samples: 11
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 %
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SM-001-M REV. 1/02

Casing Size/Type: 3 1/4" HSA

Start Date: 4-3-08

Blows on
Sampler

per 6 inches

No. of
Core Runs: ---

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Rock: ft

Engineer: GeoDesign, Inc.

Driller: Tim Carpenter
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No. of
Soil Samples: 11

Surface Elevation: 13

Fall: 30in.Fall: in.
Sampler Type/Size: SS 1 3/8" ID

Groundwater Observations: @10
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Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

NOTES:

Hammer Wt.: 140

Blows on
Sampler

per 6 inches

Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

Silt
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2 2 4 6

3 3 4 6

24
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24

Loose, red brown SILT, trace fine Sand

Loose, red brown SILT, trace fine Sand, (slight
localized plasticity)

END OF BORING 30ft

S-10

Sheet
2  of  2

Total Penetration in

Hole No.: BR-17

No. of
Core Runs: ---

Project Description:

Town: Branford
Project No.: 310-0007 Northing:

Easting:
Finish Date: 4-3-08 Bridge No.:

Route No.:

Inspector: Bob Marshall

Rock: ft

Connecticut DOT Boring Report
Stat./Offset:

Material Description
and Notes
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Start Date: 4-3-08

Casing Size/Type: 3 1/4" HSA
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Very loose, brown to gray brown ORGANIC SILT
and PEAT

S-2

S-1

Loose, gray fine to medium SAND, little Silt,
interbedded with gray Clayey Silt

Loose, gray to brown fine SAND and ORGANIC
SILT, interbedded with gray Clayey Silt

Very loose, gray ORGANIC SILT, trace fibrous
Peat

Very loose, gray ORGANIC SILT

Very loose, gray ORGANIC SILT, trace Seashell
fragments

Very loose, gray ORGANIC SILT with Seashell
fragments, trace interbedded Organic fibers

S-5

Very loose, gray black fine to medium SAND and
ORGANIC SILT interbedded with fibrous Organics

Dense, black ASH/CINDERS, trace Wood and
Brick fragments

Very dense, black ASH, trace Ceramic fragments

Dense, gray black fine to medium SAND, little Silt,
trace Ash/Cinders

20
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24

24

Very loose, gray ORGANIC SILT with Seashell
fragments, trace interbedded Organic fibers

Fill
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41 92

- 1/12" - 1/12"
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Sandy Silt

Silty Sand

Organic Silt &
trace Peat

Organic Silt
with Organic
Fibers

Organic Silt &
Peat
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Earth: 32ft

Project Description:
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Project No.: 310-0007

Material Description
and Notes

Northing:

Connecticut DOT Boring Report

SAMPLES

Inspector: Bob Marshall

Route No.:
Bridge No.:Finish Date: 4-3-08

Casing Size/Type: 3 1/4" HSA
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Groundwater Observations: @5

Sampler Type/Size: SS 1 3/8" ID
Fall: in. Fall: 30in.

Surface Elevation: 10
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NOTES:

Hole No.: BR-18

Total Penetration in

No. of
Soil Samples: 14

Engineer: GeoDesign, Inc.
Start Date: 4-3-08

R
Q

D
 %

No. of
Core Runs: ---

Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%

Driller: Tim Carpenter

Core Barrel Type:

Blows on
Sampler

per 6 inches

Hammer Wt.: 140
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Rock: ft



No. of
Soil Samples: 14

Surface Elevation: 10

Fall: 30in.Fall: in.
Sampler Type/Size: SS 1 3/8" ID

Groundwater Observations: @5
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Hole No.: BR-18
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Hammer Wt.: 140

Blows on
Sampler

per 6 inches

Core Barrel Type:

Driller: Tim Carpenter

Engineer: GeoDesign, Inc.

S-14

2 4 5 6

4 5 5 6

24
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Loose, red brown SILT, trace fine Sand, (slight
plasticity)

Medium dense, red brown SILT, trace fine Sand

END OF BORING 32ft

Sheet
2  of  2

S-13

NOTES:Total Penetration in

No. of
Core Runs: ---

Project Description:

Rock: ft

Town: Branford
Project No.: 310-0007 Northing:

Easting:
Finish Date: 4-3-08 Bridge No.:

Route No.:

Inspector: Bob Marshall
Connecticut DOT Boring Report

Stat./Offset:

Material Description
and Notes
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Start Date: 4-3-08

Casing Size/Type: 3 1/4" HSA
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Sample Type:   S = Split Spoon   C = Core   UP = Undisturbed Piston   V = Vane Shear Test
Proportions Used:   Trace = 1 - 10%,   Little = 10 - 20%,   Some = 20 - 35%,   And = 35 - 50%
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S-1

S-9

S-8

S-7

S-6

S-5

S-4

S-2

Medium dense,
Top 12":  brown fibrous PEAT
Bottom 12":  gray SILT and CLAY

Very loose, brown fibrous PEAT

Very loose, gray ORGANIC SILT with interbedded
Organic fibers, trace Seashell fragments

Very loose, gray ORGANIC SILT with interbedded
Organic fibers, trace Seashell fragments

Very loose, gray ORGANIC SILT with interbedded
Organic fibers, trace Seashell fragments

Very loose, gray ORGANIC SILT with interbedded
Organic fibers, trace Seashell fragments

Loose, black fine to medium SAND, some Silt, little
fine to coarse Gravel, (with black Organic Silt in
bottom of sample)

S-3

Fill

S-10

Medium dense, fine to medium SAND, little Silt,
little Ash/Cinders, trace fine Gravel

10 12 14 14

24

7 6 7 7

1 2 2 3

- - -WOH/24"

- 1/12" - 1/12"

1 1 1 1

2 1 1 1

Very dense, spoon refusal50/0"

24

6 7 6 6

Clayey Silt

Peat

Organic Silt

10 5 4 3

4

Total Penetration in
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Appendix 4 
 

Laboratory Test Results 
 



GEODESIGN, INC.
LABORATORY TESTING DATA SUMMARY

Project Name Shoreline East - Branford Parking Lot Page 1         of 1

Location (town, state ) Branford, CT Date of Report 6/25/2008

  Client/Company Name ConnDot Reviewed By JAG

Project No. 183-07.0 (VTLAB00237) Lab Project No. VTLAB00237
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ORGANIC CONTENT DETERMINATION

Project Name Shoreline East - Branford Parking Lot
Site Location Branford, CT Test By JFW

Project No. 183-07.0 Date Tested 6/20/2008
Client ConnDot Review By JAG
Boring No. BR-14
Sample No. UP-1
Depth (ft) 14.25'
Sample Description Organic Silty CLAY

ORGANIC CONTENT DETERMINATION
ASTM D 2974

Method A (Moisture Content)
Mass of Container A (g) - [used for oven] 3.90
Mass of Container A plus Moist Soil (g) 62.50
Mass of Container A plus Oven-Dried Sample  (g) 37.78
Weight of water (g) 24.72
Weight of Oven-Dried Sample (g) 33.88
Natural Moisture Content (%) 73.0

Method C / D (C=440, D=750 degrees C)
Mass of Container B (g) - [used for muffle furnace] 77.34

Mass of Container B plus Oven-Dried Sample used for test (g) 111.24

Mass of Container B plus Ash (post-test) (g) 109.04

Mass of Oven-Dried Sample Used for Test (g) 33.90

Mass of Ash (g) 31.70

Ash Content (%) 93.5

Organic matter (%) 6.5

Notes

GeoDesign, Inc.
54 Main Street / PO Box 699
Windsor, Vermont  05089
802-674-2033

CALCULATIONS
UP-1 14.25

1 6/25/2008



ORGANIC CONTENT DETERMINATION

Project Name Shoreline East - Branford Parking Lot
Site Location Branford, CT Test By JFW

Project No. 183-07.0 Date Tested 6/20/2008
Client ConnDot Review By JAG
Boring No. BR-14
Sample No. UP-1
Depth (ft) 15.5'
Sample Description Organic Silty CLAY

ORGANIC CONTENT DETERMINATION
ASTM D 2974

Method A (Moisture Content)
Mass of Container A (g) - [used for oven] 77.34
Mass of Container A plus Moist Soil (g) 135.18
Mass of Container A plus Oven-Dried Sample  (g) 110.27
Weight of water (g) 24.91
Weight of Oven-Dried Sample (g) 32.93
Natural Moisture Content (%) 75.6

Method C / D (C=440, D=750 degrees C)
Mass of Container B (g) - [used for muffle furnace] 77.34

Mass of Container B plus Oven-Dried Sample used for test (g) 110.27

Mass of Container B plus Ash (post-test) (g) 108.94

Mass of Oven-Dried Sample Used for Test (g) 32.93

Mass of Ash (g) 31.60

Ash Content (%) 96.0

Organic matter (%) 4.0

Notes

GeoDesign, Inc.
54 Main Street / PO Box 699
Windsor, Vermont  05089
802-674-2033

CALCULATIONS
UP-1 15.5

1 6/25/2008
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Design Methodology

The aggregate fill thicknesses determined in the Results section below are based

on the methodology prescribed in Giroud and Han (2004). The design method is

intended for the calculation of the required unbound aggregate layer thickness for

unpaved roads constructed on weak subgrades.

Validation of the thicknesses achieved for pavement sections reinforced with

Tensar biaxial geogrids using this method were achieved through calibration with

several sets of test data including the results obtained from work undertaken in

the pavement test facility at North Carolina State University (Gabr, 2001).

Design Parameters

a) Trafficking Requirements

Property Value

Axle Load (kips)

Tire Pressure (psi)

Axial Passes (Each)

Maximum Rut Depth (in)

18

80

1200

1.5

b) Pavement Soil Properties

Property Value

Aggregate Fill CBR (%)

Field Subgrade CBR (%)

20

0.8

Subgrade Improvement Calculation Project: Shore Line East

This document was prepared using SpectraPave3™ Software Version 3.11
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c) Geosynthetic Properties

Parameter

Geogrid type

Rib shape

Rib thickness (in)

Aperture stability modulus  
(m-N/degree)

Junction efficiency (%)

Aperture dimensions (in)           
- Machine direction               
- Cross machine

Thickness adjustment factor

BX1100

Integrally 
formed, single 

layer

Rectangular/ 
square

0.03

0.32

90

1.0
1.3

1.0

BX1200

Integrally 
formed, single 

layer

Rectangular/ 
square

0.05

0.65

90
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1.3

1.0
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Aggregate Fill Thickness Savings

Geosynthetic
Aggregate Fill Thickness (in)

Aggregate Fill Thickness Savings  
(in)

Calculated Required (in) (%)

Unreinforced 32.63 33 N/A N/A

Tensar™ 
BX1100

22.02 22 11 33

Tensar™ 
BX1200

18.11 19 14 42

References

1.  Gabr M. (2001)

Cyclic plate loading tests on geogrid reinforced roads.

Research report to Tensar Earth Technologies Inc., N.C. State University

2.  Giroud, J.P., and Han, J. (2004)

Design method for geogrid-reinforced unpaved roads:

Part 1 – Development of design method

ASCE Journal of Geotechnical and Geoenvironmental Engineering

3.  Giroud, J.P., and Han, J. (2004)

Design method for geogrid-reinforced unpaved roads:
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Design Methodology

The aggregate fill thicknesses determined in the Results section below are based

on the methodology prescribed in Giroud and Han (2004). The design method is

intended for the calculation of the required unbound aggregate layer thickness for

unpaved roads constructed on weak subgrades.

Validation of the thicknesses achieved for pavement sections reinforced with

Tensar biaxial geogrids using this method were achieved through calibration with

several sets of test data including the results obtained from work undertaken in

the pavement test facility at North Carolina State University (Gabr, 2001).

Design Parameters

a) Trafficking Requirements
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Axle Load (kips)

Tire Pressure (psi)

Axial Passes (Each)

Maximum Rut Depth (in)
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b) Pavement Soil Properties

Property Value

Aggregate Fill CBR (%)

Field Subgrade CBR (%)

20

3.0
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c) Geosynthetic Properties

Parameter

Geogrid type

Rib shape

Rib thickness (in)

Aperture stability modulus  
(m-N/degree)

Junction efficiency (%)

Aperture dimensions (in)           
- Machine direction               
- Cross machine

Thickness adjustment factor

BX1100

Integrally 
formed, single 

layer

Rectangular/ 
square

0.03

0.32

90

1.0
1.3

1.0

BX1200

Integrally 
formed, single 

layer

Rectangular/ 
square

0.05

0.65

90

1.0
1.3

1.0

Results
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Aggregate Fill Thickness Savings

Geosynthetic
Aggregate Fill Thickness (in)

Aggregate Fill Thickness Savings  
(in)

Calculated Required (in) (%)

Unreinforced 19.23 20 N/A N/A

Tensar™ 
BX1100

10.26 11 9 45

Tensar™ 
BX1200

5.24 6 14 70
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Appendix 6 
 

Limitations 
 



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

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

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

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

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

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

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

parking, culvert, or “kiss & ride” roadway, the conclusions and recommendations 
contained in this report shall not be considered valid unless the changes are reviewed and 
conclusions of this report modified or verified in writing by GeoDesign, Inc.  It is 
recommended that this firm be provided the opportunity for a general review of design 
and specifications in order that earthwork and foundation recommendations may be 
properly interpreted and implemented in the design and specifications. 

 
Use of Report 
 
5. This report has been prepared for the exclusive use Michael Baker Corporation (Baker), 

the Connecticut Department of Transportation (ConnDOT), and other members of the 
design team for specific application to the construction the surface parking, culvert, and 
“kiss & ride” roadway at the proposed Shore Line East Branford Station, located in 
Branford Connecticut, in accordance with generally accepted soil and foundation 
engineering practices.  No other warranty, express or implied, is made. 

 
6. This final design soil and foundation engineering report has been prepared for this project 

by GeoDesign.  This report is for design purposes only and is not sufficient to prepare an 
accurate bid.  Contractors wishing a copy of the report may secure it with the 
understanding that its scope is limited to design considerations only. 
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 GEOTECHNICAL LIMITATIONS 
 
Explorations 
 
1. The analyses and recommendations submitted in this report are based in part upon the data 

obtained from 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 boring logs.  These data have been reviewed and interpretations have been made in 
the text of this report.  However, it must be noted that fluctuations in the level of the 
groundwater may occur due to variations in 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 structures are 

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.  It is recommended that this firm be provided the 
opportunity for a general review of final design and specifications in order that earthwork 
and foundation recommendations may be properly interpreted and implemented in the design 
and specifications. 

 
Use of Report 
 
5. This report has been prepared for the exclusive use of Michael Baker Engineering, Inc. and 

Connecticut Department of Transportation for specific application to the Branford Station 
and Tower located in Branford, CT, in accordance with generally accepted soil and 
foundation engineering practices.  No other warranty, express or implied, is made. 

 
 
6. This soil and foundation engineering report has been prepared for this project by GeoDesign. 

This report is for design purposes only and is not sufficient to prepare an accurate bid. 
Contractors wishing a copy of the report may secure it with the understanding that its scope 
is limited to design considerations only. 
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