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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

GEOTECHNICAL DESIGN SUMMARY

The purpose of this design report is to make geotechnical recommendations for the
replacement of the CNR Crossing Bridge on US Route 202/State Routes 4 and 100 over the
Canadian National Railways line in Auburn, Maine. The proposed replacement bridge will
consist of a three-span precast concrete superstructure on H-pile supported integral
abutments and pipe pile pier bents for intermediate structure support. The following design
recommendations are discussed in detail in the attached report:

Integral Abutment H-piles - The use of stub abutments founded on a single row of driven
integral H-piles is a viable foundation system for use at the site. The piles should be end
bearing, driven to the required resistance on or within the bedrock. Piles may be HP 12x53,
HP 14x73, HP 14x89, or HP 14x117 depending on the factored design axial loads. Piles
should be 50 ksi, Grade A572 steel H-piles. Piles should be fitted with driving points to
protect the tips and improve penetration. The designer shall design the H-piles at the strength
limit state considering the structural resistance of the piles and the geotechnical resistance of
the pile. The structural resistance check should include checking axial, lateral, and flexural
resistance. The design of the H-piles at the service limit state shall consider tolerable
horizontal movement of the piles and overall stability of the pile group. Since the abutment
piles will be subjected to lateral loading, piles should be analyzed for axial loading and
combined axial and lateral loading. The Contractor is required to perform a wave equation
analysis of the proposed pile-hammer system and a dynamic pile test at each abutment. The
first pile driven at each abutment should be dynamically tested to confirm capacity and verify
the stopping criteria developed by the Contractor in the wave equation analysis. The ultimate
pile resistance that must be achieved in the wave equation analysis and dynamic testing will
be the factored axial pile load divided by a resistance factor of 0.52. The maximum factored
pile load should be shown on the plans.

Pile Bent Piers — Pipe pile pier bents were selected for intermediate structure support. Piles
for pile bent piers shall consist of concrete filled pipe piles driven to bedrock. Pipe pile
diameters ranging from 24 to 30 inches and wall thicknesses of 1/2 and 5/8 inch are
recommended. Pipe pile should be fabricated in accordance with ATM A252, Grade 3, with
minimum Yyield strength of 45 ksi. Pipe piles can be driven open-ended or closed-ended and
shall be fitted with a cutting shoe constructed from Grade ASTM A148/60 steel. Pipe pile
should be end bearing, driven to the required resistance on or within the bedrock. The
designer shall design the pipe piles at the strength limit state considering the structural
resistance of the piles and the geotechnical resistance of the pile. The structural resistance
check should include checking axial, lateral, and flexural resistance. The design of the pipe
piles at the service limit state shall consider tolerable horizontal movement of the piles and
overall stability of the pile group. Since the pier piles will be subjected to lateral loading and
have a substantial unbraced length, piles should be analyzed for axial loading and combined
axial and lateral loading. The Contractor is required to perform a wave equation analysis of
the proposed pile-hammer system and a dynamic pile test at each pier. The first pile driven
at each pier should be dynamically tested to confirm capacity and verify the stopping criteria
developed by the Contractor in the wave equation analysis. The ultimate pile resistance that
must be achieved in the wave equation analysis and dynamic testing will be the factored axial
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pile load divided by a resistance factor of 0.52. The maximum factored pile load should be
shown on the plans per LRFD Article 3.6.5.2. Piers located within a distance of 50 feet to
the centerline of a railway track shall be designed for an equivalent static force of 400 kips
which is assumed to act in any direction in a horizontal plane at a set distance of 4.0 feet
above ground. Per MaineDOT Bridge Design Guide Section 5.5.1.5B piers located within 25
feet of the centerline of railroad tracks will require collision walls extending 6 feet above the
top of rail elevation.

Stub Abutments - Integral stub abutments and wingwalls shall be designed for all relevant
strength, service and extreme limit states and load combinations specified in LRFD Articles
3.4.1 and 11.5.5. Since the abutments will be pile supported, design for resistance against
sliding and overturning is not required. In designing for passive earth pressure associated
with integral abutments, the Rankine state is recommended. All abutment designs shall
include a drainage system to intercept any water. To avoid water intrusion behind the
abutment, the approach slab should connect directly to the abutment.

Settlement - Evaluation of the potential settlement due to the widening of the roadway
resulted in approximately 2 to 1.0 inch of consolidation settlement. Additionally,
approximately %2 inch of elastic settlement will occur in the coarse-grained soils during
construction. Studies indicate that settlements in excess of 0.4 inches in soils where driven
piles are present will result in downdrag forces on piles. This settlement is anticipated to
occur over a long period of time (on the order of 5 to 20 years).

Downdrag — The magnitude of downdrag has been estimated to range between 70 and 85
kips depending upon pile size. It is recommended that a load factor, y,=1.0, be applied to the
downdrag load applied to abutment piles for the strength limit state.

Frost Protection - Any foundation placed on granular subgrade soils should be founded a
minimum of 5.3 feet below finished exterior grade for frost protection. Integral abutments
shall be embedded a minimum of 4.0 feet for frost protection.

Seismic Design Considerations -The CNR Crossing Bridge on US Route 202/State Routes 4
and 100 is on the National Highway System (NHS) and is therefore considered to be
functionally important. Consequently, a detailed seismic analysis is required. The minimum
seismic analysis requirements are defined in LFRD Article 4.7.4.3. The designer shall
determine the specific analysis method using LRFD Tables 4.7.4.3.1-1 and 4.7.4.3.1-2.
Seismic design requirements for Seismic Zone 2 are found in LRFD Article 3.10.9.3.
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1.0 INTRODUCTION

A subsurface investigation for the replacement of the Canadian National Railway (CNR)
Crossing Bridge on US Route 202/State Routes 4 and 100 over the Canadian National
Railway line in Auburn, Androscoggin County, Maine has been completed. The purpose of
the investigation was to explore subsurface conditions at the site in order to develop
geotechnical recommendations for the bridge replacement. This report presents the soils
information obtained at the site, geotechnical design recommendations, and foundation
recommendations.

The existing bridge was constructed in 1961 and consists of a three span, 138 foot long, steel
girder superstructure with a concrete deck supported on steel H-pile supported abutments and
two steel H-pile supported piers. The existing superstructure has a deck width of 35 feet.
Maine Department of Transportation (MaineDOT) maintenance inspection reports indicate
that the bridge deck is in “poor” (rating of 4) condition and superstructure is in “satisfactory”
(rating of 6) condition. Inspection notes state that the deck has extensive cracking with
excessive delamination and large spalling areas. Year 2006 MaineDOT Bridge Maintenance
inspection reports indicate a Bridge Sufficiency Rating of 57.7. Bridge Inspection records
assign the substructures a rating of 6, or “satisfactory”. Maintenance reports indicate the
substructure piers and abutments have moderate cracking, staining and delamination.

The project Preliminary Design Report (PDR) was prepared by CLD Consulting Engineers of
York, Maine. The PDR investigated replacement of the bridge with both a three span
structure and a single span structure. The single span structure proposes moving the
abutment locations in toward the railway and will use lightweight fill to minimize settlements
and any effects on the existing railway. The three-span structure proposes slight changes to
the existing span arrangement in order to avoid the existing piles. The proposed replacement
structure will have a new centerline approximately 2.5 feet north of the existing bridge
centerline.

The selected PDR alternative is the three-span, precast/prestressed concrete voided slab
superstructure founded on integral H-pile supported abutments and two pipe pile pier bents
with crash walls. The new structure will have a span arrangement of 31.8 ft — 51 ft — 44.9 ft
and will be skewed 8.92 degrees ahead on the right. The bridge will have two 12 foot lanes
with 8 foot shoulders. The existing roadway profile will be lowered by approximately 1 to
1.5 feet in the replacement. In order to minimize impacts due to slopes 1H to 1V slopes
reinforced with geocell will be utilized.

2.0 GEOLOGIC SETTING

The CNR Crossing Bridge in Auburn crosses the Canadian National Railway line
approximately 1 mile north of the Auburn town line on US Route 202/State Routes 4 and 100
as shown on Sheet 1 - Location Map found at the end of this report.

According to the Surficial Geologic Map of Maine published by the Maine Geological
Survey (1985) the surficial soils in the vicinity of the site consist of glaciomarine deposits.
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Soils in the site area are generally comprised of silt, clay, sand and minor amounts of gravel.
Sand is dominant in some areas, but may be underlain by finer-grained sediments. The unit
contains small areas of till that are not completely covered by marine sediments. The unit
generally is deposited in areas where the topography is gently sloping except where dissected
by modern streams and commonly has a branching network of steep-walled stream gullies.
These soils were generally deposited as glacial sediments that accumulated on the ocean
floor during the late-glacial marine submergence of lowland areas in southern Maine.
Additional geologic units mapped nearby the site are till deposits (sand, silt, clay and stones).

According to the Surficial Bedrock Map of Maine, published by the Maine Geological
Survey (1985), the bedrock at the site is identified as Carboniferous muscovite-biotite granite
with abundant metasedimentary inclusions. This intrusive plutonic rock is identified as the
Sebago Pluton.

3.0 SUBSURFACE INVESTIGATION

Subsurface conditions were explored by drilling five (5) test borings at the site. Test boring
BB-ACNR-101 was drilled behind the location of Abutment No. 1. Test borings BB-ACNR-
102 and BB-ACNR-102A were drilled at the location of Pier No. 1. Test boring BB-ACNR-
103 was drilled at the location of Pier No. 2. Test boring BB-ACNR-104 was drilled behind
the location of Abutment No. 2. The exploration locations and an interpretive subsurface
profile depicting the site stratigraphy are shown on Sheet 2 - Boring Location Plan and
Interpretive Subsurface Profile found at the end of this report.

Borings BB-ACNR-101, BB-ACNR-102 and BB-ACNR-102A were drilled between May 19
and 29, 2008 by Northern Test Boring of Gorham, Maine. Borings BB-ACNR-103 and BB-
ACNR-104 were drilled between May 19 and May 28, 2008 by the Maine Department of
Transportation (MaineDOT) drill crew. Details and sampling methods used, field data
obtained, and soil and groundwater conditions encountered are presented in the boring logs
provided in Appendix A - Boring Logs and on Sheets 3 and 4 - Boring Logs found end of this
report.

The borings were drilled using driven cased wash boring and solid stem auger techniques.
Soil samples were obtained where possible at 5-foot intervals using Standard Penetration
Test (SPT) methods. During SPT sampling, the sampler is driven 24 inches and the hammer
blows for each 6 inch interval of penetration are recorded. The standard penetration
resistance, N-value, is the sum of the blows for the second and third intervals. Both the
MaineDOT drill rig and the Northern Test Boring drill rigs are equipped with automatic
hammers to drive the split spoon. Both hammers were calibrated in 2007. The MaineDOT
hammer was found to deliver approximately 30 percent more energy during driving than the
standard rope and cathead system. The Northern Test Boring hammer was found to deliver
approximately 6 percent more energy during driving than the standard rope and cathead
system. All N-values discussed in this report are corrected values computed by applying an
average energy transfer factor of 0.77 to the raw MaineDOT field N-values and an average
energy transfer factor of 0.633 to the raw Northern Test Boring field N-values. These
hammer efficiency factors (0.77 and 0.633) and both the raw field N-values and the corrected
N-values are shown on the boring logs.
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Undisturbed tube samples were obtained in the soft soil deposits where possible. In-situ vane
shear tests were made at regular intervals in the soft soil deposits to measure the shear
strength of the strata. The bedrock was cored in the borings using an NQ core barrel and the
Rock Quality Designation (RQD) of the core was calculated. The MaineDOT Geotechnical
Team member selected the boring locations and drilling methods, designated type and depth
of sampling techniques, identified field and laboratory testing requirements and logged the
subsurface conditions encountered. The borings were located in the field by use of a tape
after completion of the drilling program.

4.0 LABORATORY TESTING

Laboratory testing of samples obtained in the borings consisted of thirteen (13) standard
grain size analyses, forty (40) grain size analysis with hydrometer, thirty-one (31) Atterberg
Limits tests, fifteen (15) consolidation tests, and eighteen (18) standard tube openings with
laboratory vanes. Laboratory test results are provided in Appendix B - Laboratory Data
found at the end of this report. Moisture content information and other soil test results are
included on the Boring Logs in Appendix A and on Sheets 3 and 4 - Boring Logs found at the
end of this report.

5.0 SUBSURFACE CONDITIONS

The general soil stratigraphy encountered at the abutments and piers consisted of granular
fill, sand, interbedded silt, clayey silt, and silty clay, and sand all underlain by pegmatite
granite. An interpretive subsurface profile depicting the site stratigraphy is show on Sheet 2
— Boring Location Plan and Interpretive Subsurface Profile found at the end of this report.
The following paragraphs discuss the subsurface conditions encountered in detail:

Fill. A layer of fill was encountered in all of the borings. The layer was found to range from
approximately 12 feet thick in boring BB-ACNR-102 and approximately 18 feet thick in
boring BB-ACNR-104. The fill generally consisted of brown, light brown, or yellow, dry to
damp, fine to coarse sand with trace silt, trace gravel and trace clay. Corrected SPT N-values
in the fill ranged from 1 to 38 blows per foot (bpf) indicating that the fill is very loose to
dense in consistency. One corrected N-value of >50 bpf was recorded in the fill but it is
believed that this value was influenced by the presence of cobbles. Water contents from
eight (8) samples obtained within this layer range from approximately 4 to 29%. Eight (8)
grain size analyses conducted on samples from this layer indicate that the soil is classified as
an A-3, A-4, A-2-4, or A-1-b by the AASHTO Classification System and a SP-SM, SC-SM,
ML or SM by the Unified Soil Classification System.

Native Sand. A layer of native sand was encountered beneath the fill in boring BB-ACNR-
101. This sand layer was found to be light brown to dark brown, wet, fine sand, with trace
silt, trace medium sand with iron staining. The thickness of the layer was approximately 5.8
feet. One corrected SPT N-value obtained in the layer was 14 bpf indicating that the soil is
medium dense in consistency. One (1) water content from a sample obtained within this
layer was approximately 20%. One (1) grain size analysis conducted on a sample from this
layer indicates that the soil is classified as an A-2-4 by the AASHTO Classification System
and a SM by the Unified Soil Classification System.
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Upper Silt. Underlying the fill and native sand soils, a layer of stiff silt was encountered in
three of the five borings. The layer was not observed in boring BB-ACNR-103 and boring
BB-ACNR-102A did not go deep enough to encounter the layer. This upper silt layer was
determined to be what is commonly known as the desiccated “upper crust” of the
Presumpscot Formation typically found in this area. This silt layer was found to be olive
brown to brown, wet, silt with trace fine sand in layers. The thickness of the layer ranges
from approximately 3 feet in boring BB-ACNR-102 to approximately 16.7 feet in boring BB-
ACNR-101. Corrected SPT N-values obtained in the layer ranged from weight of hammer
(WOH) to 12 bpf indicating that the soil is very soft to stiff in consistency. Vane shear
testing conducted within the silt showed measured undrained shear strengths ranging from
approximately 1045 to 1317 psf while the remolded shear strength ranged from
approximately 134 to 943 psf. Based on the ratio of peak to remolded shear strengths from
the vane shear tests, the clayey silt was determined to have sensitivity ranging from
approximately 1.1 to 8.3 and is classified as insensitive to very sensitive. Water contents
from eight (8) samples obtained within this layer range from approximately 21% to 33%.
Eight (8) grain size analyses conducted on samples from this layer indicate that the soil is
classified as an A-4 by the AASHTO Classification System and a ML and CL-ML by the
Unified Soil Classification System.

The following table summarizes the results of the Atterberg Limits test made from two (2)
samples of the silt:

Sample No. Soil Type Water Liquid | Plastic | Plasticity | Liquidity
Content (%) | Limit | Limit Index Index

BB-ACNR-102 3D A Silt 32.9 27 22 5 2.18

BB-ACNR-104 7D Silt 30.7 25 22 3 2.90

Interpretation of these results indicates that the silt is on the verge of being a viscous liquid as
the natural water content exceeds the liquid limit. This indicates that the soils have a high
liquefaction potential. It can be inferred that overburden pressure and interparticle
cementation are providing stability for these soils. Under these conditions the slightest
disturbance causing remolding has the potential to convert this type of deposit into a viscous
liquid. Liquidity index values greater than or equal to 1 are indicative of soils that are
unconsolidated and have a high liquefaction potentially commonly referred to as “quick”.

Interbedded Silt, Clayey Silt and Silty Clay. A layer of interbedded silt, clayey silt and
silty clay was encountered beneath the upper silt and fill in all of the borings. This layer was
found to be grey, wet, silt, clayey silt and silty clay, with trace gravel, trace sand in layers.
The thickness of the layer ranges from approximately 20.6 feet in boring BB-ACNR-104 to
approximately 50.5 feet in boring BB-ACNR-101.

Silt. Vane shear testing conducted on silt samples showed measured undrained shear
strengths ranging from approximately 156 to 1099 psf while the remolded shear strength
ranged from approximately 54 to 247 psf. Based on the ratio of peak to remolded shear
strengths from the vane shear tests, the silt was determined to have sensitivity ranging from
approximately 1.8 to 11.4 and is classified as insensitive to very sensitive. Water contents
from twelve (12) samples of the silt range from approximately 26% to 41%. Twelve (12)
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grain size analyses conducted on silt samples indicate that the silt is classified as an A-4 or
A-6 by the AASHTO Classification System and a ML, CL-ML or CL by the Unified Soil
Classification System.

The following table summarizes the results of Atterberg Limits testing on the silt samples:

Sample No. Soil Type Water Liquid | Plastic | Plasticity | Liquidity
Content Limit | Limit Index Index
(%)
BB-ACNR-101 2U Silt 30.6 22 19 3 3.87
BB-ACNR-101 5U Silt 26.4 22 20 2 3.20
BB-ACNR-102 3D B Silt 33.5 25 20 5 2.70
BB-ACNR-102 1U Silt 30.2 Non Plastic
BB-ACNR-102 4D Silt 31.5 27 20 7 1.64
BB-ACNR-102 2U Silt 29.8 34 23 11 0.62
BB-ACNR-103 1U Silt 343 28 21 7 1.90
BB-ACNR-103 4D Silt 33.2 36 22 14 0.80
BB-ACNR-103 2U Silt 29.0 27 23 4 1.50
BB-ACNR-103 3U Silt 34.3 35 21 14 0.95
BB-ACNR-103 4U Silt 40.8 37 27 10 1.38
BB-ACNR-104 3U Silt 29.5 25 20 5 1.90

Interpretation of these results indicates the silt is generally on the verge of becoming a
viscous liquid if disturbed. For eight (8) of the samples the natural water content exceeds the
liquid limit. This indicates that the silt has a high liquefaction potential. It can be inferred
that overburden pressure and interparticle cementation are providing stability for these soils.
Under these conditions the slightest disturbance causing remolding has the potential to
convert this type of deposit into a viscous liquid. Liquidity index values greater than or equal
to 1 are indicative of soils that are unconsolidated and have a high liquefaction potentially
commonly referred to as “quick”. Two (2) of the samples have liquidity index values less
than 1 indicating soils which are over consolidated. One (1) of the samples has a liquidity
index of approximately 1 indicating a soil which is normally consolidated.

One-dimensional (1-D) consolidation testing was conducted on seven (7) tube samples taken
from the silt. The results of these tests were used to calculate the anticipated settlements at
the site and are included in Appendix B - Laboratory Data.

Clayey Silt. Vane shear testing conducted on clayey silt samples showed measured
undrained shear strengths ranging from approximately 491 to 1473 psf while the remolded
shear strength ranged from approximately 22 to 223 psf. Based on the ratio of peak to
remolded shear strengths from the vane shear tests, the clayey silt was determined to have
sensitivity ranging from approximately 4.0 to 30.6 and is classified as moderately sensitive to
slightly quick. Water contents from fourteen (14) samples of the clayey silt range from
approximately 31% to 40%. Fourteen (14) grain size analyses conducted on clayey silt
samples indicate that the clayey silt is classified as an A-4 or A-6 by the AASHTO
Classification System and a ML, CL-ML or CL by the Unified Soil Classification System.
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The following table summarizes the results of Atterberg Limits testing on the clayey silt
samples:
Sample No. Soil Type Water Liquid | Plastic | Plasticity | Liquidity
Content Limit | Limit Index Index
(%)
BB-ACNR-101 9D Clayey Silt 32.4 28 22 6 1.73
BB-ACNR-101 3U Clayey Silt 32.8 30 19 11 1.25
BB-ACNR-101 10D Clayey Silt 30.9 30 22 8 1.11
BB-ACNR-101 4U Clayey Silt 38.0 35 24 11 1.27
BB-ACNR-101 11D Clayey Silt 34.4 31 12 19 1.18
BB-ACNR-101 6U Clayey Silt 35.2 31 22 9 1.47
BB-ACNR-102 6D Clayey Silt 354 35 27 8 1.05
BB-ACNR-102 4U Clayey Silt 30.7 26 19 7 1.67
BB-ACNR-102 8D Clayey Silt 30.6 29 20 9 1.18
BB-ACNR-102 5U Clayey Silt 36.8 33 22 11 1.35
BB-ACNR-103 6D Clayey Silt 36.8 36 22 14 1.06
BB-ACNR-103 5U Clayey Silt 40.2 35 23 12 1.43
BB-ACNR-104 1U Clayey Silt 36.7 30 22 8 1.84
BB-ACNR-104 8D Clayey Silt 31.9 31 19 12 1.08

Interpretation of these results indicates that the clayey silt is generally on the verge of
becoming a viscous liquid if disturbed. For all of the clayey silt samples the natural water
content exceeds the liquid limit. This indicates that the clayey silt has a high liquefaction
potential. It can be inferred that overburden pressure and interparticle cementation are
providing stability for these soils. Under these conditions the slightest disturbance causing
remolding has the potential to convert this type of deposit into a viscous liquid. Liquidity
index values greater than or equal to 1 are indicative of soils that are unconsolidated and have
a high liquefaction potentially commonly referred to as “quick”. Three (3) of the samples
have a liquidity index of approximately 1 indicating a soils which are normally consolidated.

One-dimensional (1-D) consolidation testing was conducted on six (6) tube samples taken
from the clayey silt. The results of these tests were used to calculate the anticipated
settlements at the site and are included in Appendix B - Laboratory Data.

Silty Clay. Vane shear testing conducted on silty clay samples showed measured undrained
shear strengths ranging from approximately 670 to 1161 psf while the remolded shear
strength ranged from approximately 67 to 268 psf. Based on the ratio of peak to remolded
shear strengths from the vane shear tests, the silty clay was determined to have sensitivity
ranging from approximately 4.3 to 10.0 and is classified as moderately sensitive to very
sensitive. Water contents from three (3) samples of the silty clay range from approximately
37% to 41%. Three (3) grain size analyses conducted on silty clay samples indicate that the
silty clay is classified as an A-4 or A-6 by the AASHTO Classification System and a CL by
the Unified Soil Classification System.
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The following table summarizes the results of Atterberg Limits testing on the silty clay
samples:

Sample No. Soil Type Water Liquid | Plastic | Plasticity Liquidity
Content Limit Limit Index Index
(%)
BB-ACNR-102 3U Silty Clay 384 27 19 8 243
BB-ACNR-104 2U Silty Clay 36.9 36 24 12 1.08
BB-ACNR-104 9D Silty Clay 40.9 39 25 14 1.14

Interpretation of these results indicates that silty clays is generally on the verge of becoming
a viscous liquid if disturbed. For all of the silty clay samples the natural water content
exceeds the liquid limit. This indicates that the silty clay has a high liquefaction potential. It
can be inferred that overburden pressure and interparticle cementation are providing stability
for these soils. Under these conditions the slightest disturbance causing remolding has the
potential to convert this type of deposit into a viscous liquid. Liquidity index values greater
than or equal to 1 are indicative of soils that are unconsolidated and have a high liquefaction
potentially commonly referred to as “quick”.

One-dimensional (1-D) consolidation testing was conducted on two (2) tube samples taken
from the silty clay layer. The results of these tests were used to calculate the anticipated
settlements at the site and are included in Appendix B - Laboratory Data.

Sand. A layer of sand was encountered beneath the interbedded silt, clayey silt and silty clay
in all of the borings with the exception of boring BB-ACNR-104. This layer was found to be
grey and brown, wet, fine to coarse sand, with trace to some gravel, trace to little silt, and
trace clay. Boulders were encountered within the sand layer in borings BB-ACNR-101 and
BB-ACNR-102. The thickness of the sand layer ranged from approximately 10.5 feet in
boring BB-ACNR-101 to approximately 30.0 feet in boring BB-ACNR-102. Corrected SPT
N-values in the sand layer ranged from 13 to 105 bpf indicating that the soil is medium dense
to very dense in consistency. Water contents from seven (7) samples obtained within the
sand layer range from approximately 10% to 23%. Seven (7) grain size analyses conducted
on samples from this layer indicate that the soil is classified as an A-2-4 or A-1-b by the
AASHTO Classification System and a SC-SM, SW-SM, SP-SM or SM by the Unified Soil
Classification System.

Bedrock. Bedrock was encountered and cored in all of the borings. The following table
presents the bedrock findings:

Boring Number/Location Depth to Bedrock Bedrock Elevation RQD
BB-ACNR-101 0
Abutment No. 1 100.5 feet 137.7 feet 77%
BB-ACNR-102 94.0 feet 123.8 feet 65%

Pier No. 1
BB-ACNR-103 73.3 feet 151.1 feet 45 - 65%
Pier No. 2
BB-ACNR-104 0
Abutment No. 2 56.1 feet 185.0 feet 28 - 53%
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The bedrock at the site can be identified as white, green and grey, coarse-grained, pegmatite
GRANITE, with garnet and mica, hard, slightly weathered. Black, white and grey GNEISS
interbedded with pegmatite granite intrusions was encountered in boring BB-ACNR-102.
The bedrock is a part of the Sebago Pluton. The RQD of the bedrock was determined to
range from 28 to 77% indicating a rock mass quality of poor to good.

6.0 FOUNDATION ALTERNATIVES

The subsurface investigation indicates the presence of a significant compressible clay layer
underlying the bridge site. Due to the soft nature and depth of the soils, deep foundations are
recommended. The following alternatives, with varying levels of risk, may be considered for
the bridge replacement:

e A three-span structure utilizing cast-in-place concrete or precast concrete integral
abutments supported on driven H-piles and concrete column piers on driven H-pile
supported distribution slabs

e A three-span structure utilizing cast-in-place concrete or precast concrete integral
abutments supported on driven H-piles and pipe pile pier bents with crash walls

e A single span structure utilizing full height concrete abutments supported on
traditional driven H-pile groups with crash walls and lightweight fill behind the
location of the existing piers to minimize settlements and negative impact to the
existing railway line

e A single span structure utilizing pile supported integral abutments which are
supported laterally by Mechanically Stabilized Earth (MSE) wrapped embankments
with crash walls and lightweight fill behind the location of the existing piers to
minimize bridge and approach settlements and railway line settlement/damage

It is preferred that the new bridge alignment closely match the existing bridge alignment. A
three span structure with an alignment closely matching the existing bridge alignment is the
geotechnically preferred option. Additionally, if accelerated construction is desired this
alternative will have the shortest construction schedule due to no need to preload, wick drain
or construct costly lightweight fill approaches.

A single span structure with an alignment closely matching the existing bridge alignment is
also a viable alternative. This alternative would require the use of lightweight fill behind the
location of the existing piers to minimize settlements and damage to the existing railway line

The selected PDR alternative is the three-span, precast/prestressed concrete voided slab
superstructure founded on integral H-pile supported abutments and two pipe pile pier bents
with crash walls. The new structure will have a span arrangement of 31.8 ft — 51 ft — 44.9 ft
and will be skewed 8.92 degrees ahead on the right. The bridge will have two 12 foot lanes
with 8 foot shoulders. In order to minimize impacts due to slopes 1H to 1V slopes reinforced
with geocell will be utilized.
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7.0 FOUNDATION CONSIDERATIONS AND RECOMMENDATIONS

The following sections will discuss geotechnical design recommendations for the stub
abutments founded on a single row of integral H-piles driven to bedrock and pipe pile pier
bents driven to bedrock with crash walls which are identified as the optimal substructure
types at the site.

7.1 Integral Abutment H-piles

The use of stub abutments founded on a single row of driven integral H-piles is a viable
foundation system for use at the site. The piles should be end bearing, driven to the required
resistance on or within the bedrock. Piles may be HP 12x53, HP 14x73, HP 14x89, or HP
14x117 depending on the factored design axial loads. Piles should be 50 ksi, Grade A572
steel H-piles. Piles should be fitted with driving points to protect the tips and improve
penetration.

Pile lengths at the proposed abutments may be estimated based on the table below:

Depth to
Location Estimated Bedrock Top of Rock Quality | Estimated
Pile Cap Bottom From Ground Rock Designation Pile

Elevation Surface Elevation Length

Abutment #1
BB-ACNR-101 229.2 feet 100.5 feet 137.7 feet 77% 95 feet

Abutment #2
BB-ACNR-104 231.8 feet 56.1 feet 185.0 feet 28 - 53% 50 feet

These pile lengths do not take into account the additional five (5) feet of pile required for
dynamic testing instrumentation or any additional pile length needed to accommodate the
Contractor’s leads and driving equipment.

The designer shall design the H-piles at the strength limit state considering the structural
resistance of the piles and the geotechnical resistance of the pile. The structural resistance
check should include checking axial, lateral, and flexural resistance. Resistance factors for
use in the design of piles at the strength limit state are discussed below.

The design of the H-piles at the service limit state shall consider tolerable horizontal
movement of the piles and overall stability of the pile group. Since the abutment piles will
be subjected to lateral loading, piles should be analyzed for axial loading and combined axial
and flexure as defined in LRFD Article 6.15.2 and specified in LRFD Article 6.9.2.2.

7.1.1 Strength Limit State Design

The nominal compressive structural resistance (P,) in the strength limit state for piles loaded

in compression shall be as specified in LRFD Article 6.9.4.1. For preliminary analysis, the
H-piles can be assumed fully embedded and A can be taken as 0. It is the responsibility of
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the structural engineer to recalculate the column slenderness factor (A) for the upper and
lower portions of the H-pile based on unbraced lengths and K-values from project specific L-
Pile® analyses and determine structural pile resistances. The factored structural axial
compressive resistances of the four proposed H-pile sections presented in this report were
calculated using a resistance factor, ¢, of 0.60 and a A of 0.

The nominal geotechnical compressive resistance in the strength limit state was calculated
using Canadian Foundation Engineering Manual methods. The factored geotechnical
compressive resistances of the four proposed H-pile sections were calculated using a
resistance factor, Qgi,e, 0f 0.45.

The drivability of the four proposed H-pile sections was considered. The maximum driving
stresses in the pile, assuming the use of 50 ksi steel, shall be less than 45 ksi. As the piles
will be driven to refusal on bedrock a drivability analysis to determine the resistance that
must be achieved was conducted. The resistance factor for a single pile in axial compression
when a dynamic test is done, given in LRFD Table 10.5.5.2.3-1, is ¢qyn= 0.65. Table
10.5.5.2.3-3 requires that no less than three to four dynamic tests be conducted for sites with
low to medium variability. Per LRFD 10.5.5.2.3, the resistance factor of 0.65 is reduced by
20% since it is applied to a nonredundant pile group. This results in a resistance factor, Qqyn,
of 0.52.

The calculated factored axial compressive structural, geotechnical and drivability resistances
of the four proposed H-pile sections for abutments are summarized in the table below.
Supporting calculations are included in Appendix C- Calculations found at the end of this
report.

Factored Axial Resistances for Abutment Piles at the Strength Limit State

Factored Resistance (kips)
Pile Section Structural Geotechnical Drivability Governing
Resistance* Resistance Resistance
HP 12 x 53 465 354 217 354
HP 14 x 73 642 446 358 446
HP 14 x 89 783 542 424 542
HP 14 x 117 1032 710 533 710

*based on preliminary assumption of A=0 for the lower portion of the pile in only axial compression
(no flexure)

Although the factored axial drivability resistance is less than both the factored axial structural
and geotechnical resistances, LRFD Article 10.7.8 states that for routine pile installation
applications where significant local experience can be applied to keep the risk of pile
installation problems low, a project specific drivability analysis using the wave equation may
be waived. In light of this, it is recommended that the governing resistance used in design be
the factored geotechnical resistance in the table above.

Per LRFD Article 6.5.4.2, at the strength limit state, for H-piles in compression and bending,

the axial resistance factor ¢.=0.7 and the flexural resistance factor ¢r =1.0 shall be applied to
the combined nominal axial and flexural resistance of the pile in the interaction equation
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(LFRD Eq. 6.9.2.2-1 or -2). The combined axial compression and flexure should be
evaluated in accordance with the applicable sections of LRFD Articles 6.9.2.2 and 6.12.2.

7.1.2 Service and Extreme Limit State Design

For the service and extreme limit states resistance factors, ¢, of 1.0 are recommended for
structural, geotechnical and drivability pile resistances. For preliminary analysis, the H-piles
can be assumed fully embedded and A can be taken as 0. It is the responsibility of the
structural engineer to recalculate the column slenderness factor (A) for the upper and lower
portions of the H-pile based on unbraced lengths and K-values from project specific L-Pile”
analyses and determine structural pile resistances.

The calculated factored axial structural, geotechnical and drivability resistances of the four
proposed H-pile sections for each abutment are summarized in the table below. Supporting

calculations are included in Appendix C- Calculations found at the end of this report.

Factored Axial Resistances for Abutment Piles at the Service and Extreme Limit States

Factored Resistance (kips)
Pile Section Structural Geotechnical Drivability Governing
Resistance™ Resistance Resistance
HP 12 x 53 775 786 418 775
HP 14 x 73 1070 991 688 991
HP 14 x 89 1305 1204 815 1204
HP 14 x 117 1720 1578 1025 1578

*based on preliminary assumption of A=0 for the lower portion of the pile in only axial compression
(no flexure)

Although the factored axial drivability resistance is less than both the factored axial structural
and geotechnical resistances, LRFD Article 10.7.8 states that for routine pile installation
applications where significant local experience can be applied to keep the risk of pile
installation problems low, a project specific drivability analysis using the wave equation may
be waived. In light of this, it is recommended that the governing resistance used in design be
the resistances shown in the last column of the table above. It should be noted that the
structural resistance governs for the HP 12x53 pile section while the remaining pile sections
are governed by the geotechnical resistance.

7.1.3 Pile Resistance and Pile Quality Control

Based on the anticipated depth to bedrock at the site, pile splices will be required. The
location and number of pile splices shall be in conformance with MaineDOT Standard
Specification 501 and be subject to the approval of the Resident. The splices shall be the
Champion HP-30000, or approved equivalent, mechanical splicer. Evaluation of equivalent
products will be based on the submission of data demonstrating the capability of transferring
the full pile strength in compression and tension and developing the bending moment
capacity of the pile in both the x-x and y-y axes. The splicers shall be installed and welded
as recommended by the manufacturer. Welding shall not be done when the temperature in
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the immediate vicinity of the weld is below 0°F; when the surfaces are damp or exposed to
rain, snow, or high wind; or when the welders or welding operators are exposed to inclement
conditions. The pile shall be preheated to and maintained at 150°F minimum within 6 inches
from the weld during welding. Formal welding procedures are not required. Welders shall
be prequalified in accordance with Section 504 - Structural Steel.

The Contractor is required to perform a wave equation analysis of the proposed pile-hammer
system and a dynamic pile test at each abutment. The first pile driven at each abutment
should be dynamically tested to confirm capacity and verify the stopping criteria developed
by the Contractor in the wave equation analysis. The ultimate pile resistance that must be
achieved in the wave equation analysis and dynamic testing will be the factored axial pile
load divided by a resistance factor of 0.52. The maximum factored pile load should be
shown on the plans. If three to four piles are dynamically tested, and if there is a minimum
of five (5) piles per group, the resistance factor may be increased by 20 percent to 0.65.
Calculations for the pile resistance required by a drivability wave equation analysis are
included the Appendix C- Calculations.

Piles should be driven to an acceptable penetration resistance as determined by the
Contractor based on the results of a wave equation analysis and as approved by the Resident.
Driving stresses in the pile determined in the drivability analysis shall be less than 45 ksi in
accordance with LRFD Article 10.7.8. A hammer should be selected which provides the
required resistance when the penetration resistance for the final 3 to 6 inches is 8 to 15 blows
per inch. If an abrupt increase in driving resistance is encountered, the driving could be
terminated when the penetration is less than 0.5-inch in 10 consecutive blows.

7.2  Pipe Pile Pier Bents

Pipe pile pier bents were selected for intermediate structure support. Piles for pile bent piers
shall consist of concrete filled pipe piles driven to bedrock. Pipe pile diameters ranging from
24 to 30 inches and wall thicknesses of 1/2 and 5/8 inch are recommended. Pipe pile should
be fabricated in accordance with ATM A252, Grade 3, with minimum yield strength of 45
ksi. Pipe piles can be driven open-ended or closed ended and shall be fitted with a cutting
shoe constructed from Grade ASTM A148/60 steel. Pipe pile should be end bearing, driven
to the required resistance on or within the bedrock.

Pile lengths at the proposed pier locations may be estimated based on the table below:

Depth to
Location Estimated Bedrock Top of Rock Quality | Estimated
Pile Cap Bottom From Ground Rock Designation Pile

Elevation Surface Elevation Length

Pier #1
BB-ACNR-102 232.0 feet 94.0 feet 123.8 feet 65% 110 feet

Pier #2
BB-ACNR-103 233.0 feet 73.3 feet 151.1 feet 45 - 65% 85 feet
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These pile lengths do not take into account the additional eight (8) feet of pile required for
dynamic testing instrumentation or any additional pile length needed to accommodate the
Contractor’s leads and driving equipment.

The designer shall design the pipe piles at the strength limit state considering the structural
resistance of the piles and the geotechnical resistance of the pile. The structural resistance
check should include checking axial, lateral, and flexural resistance. Resistance factors for
use in the design of piles at the strength limit state are discussed below.

The design of the pipe piles at the service limit state shall consider tolerable horizontal
movement of the piles and overall stability of the pile group. Since the pier piles will be
subjected to lateral loading and have a substantial unbraced length, piles should be analyzed
for axial loading and combined axial and lateral loading as defined in LRFD Article 6.15.2.

Per LRFD Article 3.6.5.2 piers located within a distance of 50 feet to the centerline of a
railway track shall be designed for an equivalent static force of 400 kips which is assumed to
act in any direction in a horizontal plane at a set distance of 4.0 feet above ground. Per
MaineDOT Bridge Design Guide (BDG) Section 5.5.1.5B piers located within 25 feet of the
centerline of railroad tracks will require collision walls extending 6 feet above the top of rail
elevation.

7.2.1  Strength Limit State Design

The nominal compressive structural resistance (P,) in the strength limit state for piles loaded
in compression shall be as specified in LRFD Article 6.9.5.1. The pipe piles have an
unbraced length and require calculation of the A factor as specified in LRFD Article 6.9.5.1.

For the strength limit state the factored axial compressive structural resistance of the pile (P;)
shall be calculated using the resistance factor (¢.) of 0.70 as specified in LRFD Article
6.5.4.2. The proposed piles at Pier No. 1 will potentially have the longest unsupported pile
length, approximately 20 feet, and will therefore govern the structural resistance of piles at
the piers.

Per LRFD Article 6.5.4.2, at the strength limit state, for pipe piles in compression and
bending, the axial resistance factor ¢.=0.8 and the flexural resistance factor ¢r =1.0 shall be
applied to the combined nominal axial and flexural resistance of the pile in the interaction
equation, (LRFD Eq. 6.9.2.2-1 or-2) with flexural resistance determined as specified in
LRFD Article 6.12. The factored structural resistance for pipe pile sections in combined
axial compression and flexure are not provided in this report as these analyses are considered
part of the structural design and the responsibility of the structural designer.

The nominal geotechnical compressive resistance in the strength limit state was calculated
using Canadian Foundation Engineering Manual methods. The factored geotechnical
compressive resistances of the eight proposed pipe pile sections were calculated using a
resistance factor, (g, 0f 0.45 for end bearing pile on bedrock.
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The drivability of the eight proposed pipe pile sections was considered. The maximum
driving stresses in the pile, assuming the use of 45 ksi steel, shall be less than 40 ksi. As the
piles will be driven to refusal on bedrock a drivability analysis to determine the resistance
that must be achieved was conduced. The resistance factor for a single pile in axial
compression when a dynamic test is done given in LRFD Table 10.5.5.2.3-1 is ¢ayn= 0.65.
LRFD Table 10.5.5.2.3-3 requires that no less than three to four dynamic tests be conducted
for sites with low to medium variability. Per LFRD Article 10.5.5.2.3 the resistance factor
0.65 is reduced by 20% since it is applied to a nonredundant pile group, i.e., there are less
than five (5) piles in a group. This results in a resistance factor, ¢gyn, of 0.52.

Factored axial compressive structural resistances, factored geotechnical resistances and
drivability resistances in the lower portion of the eight piles sections analyzed are
summarized in the table below. Supporting calculations are included in Appendix C-
Calculations found at the end of this report.

Factored Axial Resistances for Pipe Piles at the Strength Limit State

Pipe Pile Factored Resistance (kips)
Diameter Wall Structural Geotechnical Drivability Governing
thickness | Resistance Resistance Resistance Resistance
24-in 1/2—in 957 507 476 507
26-in 1/2—in 1057 540 497 540
28-in 1/2—in 1157 572 530 572
30-in 1/2—in 1256 605 557 605
24-in 5/8-in 1181 631 575 631
26-in 5/8-in 1306 671 598 671
28-in 5/8-in 1431 712 619 712
30-in 5/8-in 1555 753 640 753

Although the factored axial drivability resistance is less than both the factored axial structural
and geotechnical resistances, LRFD Article 10.7.8 states that for routine pile installation
applications where significant local experience can be applied to keep the risk of pile
installation problems low, a project specific drivability analysis using the wave equation may
be waived. In light of this, it is recommended that the governing resistance used in design be
the geotechnical resistance shown in the table above.

7.2.2  Service and Extreme Limit State Design

Per LRFD Article 10.5.5.1 the ability of the pier bents to meet defection criteria at the service
limit state shall be investigated using a resistance factor of 1.0. Per LRFD Article 10.5.5.3.3
the design of pier bents at the extreme limit state shall be investigated using a resistance
factor of 1.0.

The axial structural resistance of eight pipe pile sections was investigated using a resistance
factor of 1.0. The pipe piles have an unbraced length and require calculation of the A factor
as specified in LRFD Article 6.9.5.1. The axial geotechnical compressive resistance of eight
pipe pile sections was calculated using Canadian Foundation Engineering Manual methods
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and a resistance factor of 1.0. The drivability of the eight proposed pipe pile sections was
considered. The maximum driving stresses in the pile, assuming the use of 45 ksi steel, shall
be less than 40 ksi. The resistance factor for a single pile in axial compression for the service
and extreme limit states of 1.0 was used.

Factored axial structural, geotechnical and drivability resistances of eight pipe pile sections
were calculated for the service and extreme limit states and are summarized below.
Supporting calculations are included in Appendix C- Calculations found at the end of this

report.
Factored Axial Resistances for Pipe Piles at the Service and Extreme Limit States
Pipe Pile Factored Resistance (kips)
Diameter Wall Structural Geotechnical Drivability Governing
thickness | Resistance Resistance Resistance Resistance
24-in 1/2—in 1367 1127 916 1127
26-in 1/2—in 1510 1199 955 1199
28-in 1/2—in 1652 1272 1020 1272
30-in 1/2—in 1794 1344 1110 1344
24-in 5/8-in 1688 1401 1106 1401
26-in 5/8-in 1866 1492 1150 1492
28-in 5/8-in 2044 1582 1191 1582
30-in 5/8-in 2221 1673 1230 1673

Although the factored axial drivability resistance is less than both the factored axial structural
and geotechnical resistances, LRFD Article 10.7.8 states that for routine pile installation
applications where significant local experience can be applied to keep the risk of pile
installation problems low, a project specific drivability analysis using the wave equation may
be waived. In light of this, it is recommended that the governing resistance used in design be
the geotechnical resistances shown in the table above.

7.2.3 Pile Resistance and Pile Quality Control

The Contractor is required to perform a wave equation analysis of the proposed pile-hammer
system and a dynamic pile test at each pier. The first pile driven at each pier should be
dynamically tested to confirm capacity and verify the stopping criteria developed by the
Contractor in the wave equation analysis. The ultimate pile resistance that must be achieved
in the wave equation analysis and dynamic testing will be the factored axial pile load divided
by a resistance factor of 0.52. The maximum factored pile load should be shown on the plans
per LRFD Article 3.6.5.2. If three to four piles are dynamically tested, and if there is a
minimum of five (5) piles per group, the resistance factor may be increased by 20 percent to
0.65. Calculations for the pile resistance required by a drivability wave equation analysis are
included the Appendix C- Calculations.

Piles should be driven to an acceptable penetration resistance as determined by the

Contractor based on the results of a wave equation analysis and as approved by the Resident.
Driving stresses in the pile determined in the drivability analysis shall be less than 40 ksi in
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accordance with LRFD Article 10.7.8. A hammer should be selected which provides the
required resistance when the penetration resistance for the final 3 to 6 inches is 8 to 15 blows
per inch. If an abrupt increase in driving resistance is encountered, the driving could be
terminated when the penetration is less than 0.5-inch in 10 consecutive blows.

7.3 Stub Abutments

Integral stub abutments and wingwalls shall be designed for all relevant strength, service and
extreme limit states and load combinations specified in LRFD Articles 3.4.1 and 11.5.5.
Since the abutments will be pile supported, design for resistance against sliding and
overturning is not required.

A resistance factor of ¢= 1.0 shall be used to assess abutment design at the service limit state
including: settlement, horizontal movement and overall stability. Extreme limit state design
checks for abutment shall include pile structural resistance, pile geotechnical resistance, pile
resistance in combined axial and flexure and overall stability. A resistance factor of ¢=1.0
shall be used for the extreme limit state.

Conventional wingwalls shall be designed as unrestrained meaning that they are free to rotate
at the top in an active state of earth pressure. Earth loads shall be calculated using as active
earth pressure coefficient, K,, calculated using Rankine Theory for cantilever wingwalls and
Coulomb Theory for gravity shaped structures. See Sheet 5 - Rankine and Coulomb Active
Earth Pressure Coefficients at the end of this report for guidance in calculating these values.
Additional lateral earth pressure due to construction surcharge or live load surcharge is
required per section 3.6.8 of the MaineDOT BDG for the wingwalls and abutments if an
approach slab is not specified. In the situation a structural approach slab is specified,
reduction of the surcharge loads is permitted per LRFD Article 3.11.6.2. Use of an approach
slab may be required per the MaineDOT BDG Sections 5.4.2.10 and 5.4.4. The live load
surcharge may be estimated as a uniform horizontal earth pressure due to an equivalent
height of soil (heq) taken form the table below:

Equivalent Height of Soil for Vehicular Loading

Wall Height he (feet)
(feet) Distance from wall backface | Distance from wall backface
to edge of traffic = 0 feet to edge of traffic > 1 foot
5 5.0 2.0
10 3.5 2.0
>20) 2.0 2.0

The Designer may assume Soil Type 4 (MaineDOT BDG Section 3.6.1) for backfill material
soil properties. The backfill properties are as follows: ¢ = 32 degrees, y = 125 pcf. Sliding
computations for resistance to lateral loads shall assume a maximum allowable frictional
coefficient of 0.45 at the soil-concrete interface.

Integral abutments and wingwall sections that are integral with the abutment should be
designed to withstand a passive earth pressure state. In designing for passive earth pressure
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associated with integral abutments, the Coulomb state is recommended. Experience in
designing wingwalls for integral abutments has shown that the use of the Coulomb passive
earth pressure K;=6.89 may result in uneconomical wall sections. For this reason,
consideration may be given to using a Rankine passive earth pressure, K,=3.25 when
designing integral abutments and integral wingwall extensions.

All abutment designs shall include a drainage system behind the abutments to intercept any
water. Drainage behind the structure shall be in accordance with Section 5.4.1.4 Drainage, of
the MaineDOT BDG. Geocomposite drainage board applied to the backsides of the
abutments and wingwalls with weep holes will provide adequate drainage. To avoid water
intrusion behind the abutment, the approach slab should connect directly to the abutment.

Backfill within 10 feet of the abutments and wingwalls and side slope fill shall conform to
Granular Borrow for Underwater Backfill - MaineDOT Specification 709.19. This gradation
specifies 10 percent or less of the material passing the No. 200 sieve. This material is
specified in order to reduce the amount of fines and to minimize frost action behind the
structure.

7.4 Settlement

In order to accommodate the proposed widened bridge superstructure, the roadway will be
widened behind each abutment on the western side by approximately 8 feet. Due to the
presence of soft compressible soils underlying the site, traditional fill (soil) placed in the
widened area will result in differential settlement between the existing roadway and the
widened area.

One dimensional consolidation tests performed on undisturbed tube samples indicate that the
soft compressible silt, silty clay and clayey silt deposits at the site are generally over
consolidated. This indicates that the soils are compressible and that they are susceptible to
consolidation if the in-situ stresses are increased above the maximum past pressures (i.e.,
consolidation will occur if fill is placed, or if structures are supported on clay). Evaluation of
the potential settlement due to the widening of the roadway resulted in approximately ' to
1.0 inch of consolidation settlement. Additionally, approximately 2 inch of elastic
settlement will occur in the coarse-grained soils during construction. Studies indicate that
settlements in excess of 0.4 inches in soils where driven piles are present will result in
downdrag forces on piles. This settlement is anticipated to occur over a long period of time
(on the order of 5 to 20 years).

7.5 Downdrag

Settlement analyses indicate that approximately 'z to 1.0 inch of settlement will occur in the
widened embankment areas due to the placement of a maximum of 4.3 feet of fill along the
western side of the roadway. Studies indicate that settlements in excess of 0.4 inches in soils
where driven piles are present will result in downdrag (negative skin friction) forces on piles.
The magnitude of downdrag has been estimated based on the effective vertical stress and
empirical  factors obtained from full scale tests.
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The calculated downdrag values are:

Pile Section Strength Limit State
Unfactored Downdrag Load (DD)
(Kips)
HP 12 x 53 70
HP 14 x 73 82
HP 14 x 89 83
HP 14 x 117 85

Calculations for the pile downdrag loads are included the Appendix C- Calculations. Based
on past practice, it is recommended that a load factor, y,=1.0, is applied to the downdrag load
applied to abutment piles for the strength limit state.

The effects of downdrag can be reduced by coating the pile with soft bitumen. Bitumen
coating should only be applied to the portion of the pile which will be embedded in the
negative shaft resistance zone. Care should be taken during pile installation to protect the
coating. The use of an oversized collar around the pile below the bitumen coating can open
an oversized hole in the soil during driving which is adequate to permit passage of the coated
pile through the site soils. If the design team chooses to use the bitumen coating a Special
Provision will be provided for the Contract Documents.

7.6 Frost Protection

Any foundation placed on granular subgrade soils should be designed with an appropriate
embedment for frost protection. According to the Modberg Software by the US Army Cold
Regions Research and Engineering Laboratory the site has an air design-freezing index of
approximately 1224 F-degree days. In a granular soil with a water content of approximately
10%, this air design-freezing index correlates to a frost depth of approximately 5.3 feet.
Therefore, any foundations placed on granular soils should be founded a minimum of 5.3 feet
below finished exterior grade for frost protection.

Integral abutments shall be embedded a minimum of 4.0 feet for frost protection per Figure

5-2 of the MaineDOT BDG. See Appendix C- Calculations at the end of this report for
supporting documentation.

7.7 Seismic Design Considerations

The following parameters were determined for the site from the USGS Seismic Parameters
CD provided with the LRFD manual:

e Peak Ground Acceleration coefficient (PGA) = 0.088g

e Short-term (0.2-second period) spectral acceleration coefficient = 0.177g
e Long-term (1.0-second period) spectral acceleration coefficient = 0.047g
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Per LRFD Article 3.10.3.1 the site is assigned to Site Class E due to the presence of more
than 10 feet of soft clay at the site. Per LRFD Article 3.10.6 the site is assigned to Seismic
Zone 2 based on a calculated Sp; of 0.163 (LRFD Eq. 3.10.4.2-6).

According to Figure 2-2 of the MaineDOT BDG, the CNR Crossing Bridge on US Route
202/State Routes 4 and 100 is on the National Highway System (NHS) and is therefore
considered to be functionally important. Consequently, a detailed seismic analysis is
required. The minimum seismic analysis requirements are defined in LFRD Article 4.7.4.3.
The designer shall determine the specific analysis method using LRFD Tables 4.7.4.3.1-1
and 4.7.4.3.1-2. Seismic design requirements for Seismic Zone 2 are found in LRFD Article
3.10.9.3.

7.8 Construction Considerations

There is a potential for the existing abutment and pier piles to interfere with the installation
of the proposed piles. If the piles are encountered during pile installation they shall be
removed by the Contractor to the Resident’s satisfaction. This condition should be noted on
the plans and the work should be considered incidental to pile installation.

Boulders and cobbles were encountered within the sand layer above the bedrock in borings
BB-ACNR-101 and BB-ACNR-102. There is potential for these obstructions to impact the
pile installation operations. These impacts include, but are not limited to, driving the piles
and cleaning out pipe piles. Obstruction may be cleared by conventional excavation
methods, pre-augering, pre-drilling, or down-hole hammers. Care should be taken to drive
piles within allowable tolerances. Alternative methods to clear obstructions may be used as
approved by the Resident.

8.0 CLOSURE

This report has been prepared for the use of the MaineDOT Bridge Program and CLD
Consulting Engineers for specific application to the proposed replacement of the CNR
Crossing Bridge in Auburn, Maine in accordance with generally accepted geotechnical and
foundation engineering practices. No other intended use is implied. In the event that any
changes in the nature, design, or location of the proposed project are planned, this report
should be reviewed by a geotechnical engineer to assess the appropriateness of the
conclusions and recommendations and to modify the recommendations as appropriate to
reflect the changes in design. Further, the analyses and recommendations are based in part
upon limited soil explorations at discrete locations completed at the site. If variations from
the conditions encountered during the investigation appear evident during construction, it
may also become necessary to re-evaluate the recommendations made in this report.

We also recommend that we be provided the opportunity for a general review of the final

design and specifications in order that the earthwork and foundation recommendations may
be properly interpreted and implemented in the design.
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Z. Z
Maine Department of Transportation [eroject:chr Railroad Crossing. Routes 4/ |BOring No.: BB-ACNR-102A Maine Department of Transportation |eroject: chr Raiircad crossing. Routes 4/ |BOring No.: BB-ACNR-103 Maine Department of Transportation [eroject: cNR Raiirood crossing: Routes 4/ |BOring No.: BB-ACNR-103 Maine Department of Transportation [project:cNR Railroad Crossing. Routes 4/ |BOring No.: BB-ACNR-104 O j
. . 1007202 . . 1007202 . . 1007202 . . 1007202
Soil/Rock Exploration Log Soil/Rock Exploration Log Soil/Rock Exploration Log . Soil/Rock Exploration Log a8
Location: Auburn. Maine . Location: Auburn. Maine . Location: Auburn. Maine . Location: Auburn, Maine . ||
US CUSTOMARY UNITS PIN: 15600.00 US CUSTOMARY UNITS ! ! PIN: 15600.00 TOMARY UNIT PIN: 15600.00 US CUSTOMARY UNITS PIN: 15600.00 F 1]
Driller: Northern Test Boring Elevation (ft.) 216.6 Auger 1D/0D: N/A Driller: MaineDOT Elevation (ft.) 224.4 Auger [D/003 N/A Driller: MaineDQT Elevation (ft.) 224.4 Auger 1D/0D: N/A Driller: MaineDOT Elevation (ft.) 241.1 Auger 1D/00: 5" Solid Stem < [a)
Operator: Mike/Nick Datum: NAVD 88 Samp ler: o >rondard selhit Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: ¢ orondord selit Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: o ondord el Operator: E. Giguere/C. Giles Datum: NAVD 88 Samp ler: o ondord et F o0
Logged By: K. Maguire Rig Type: Diedrick DSO Hommer Wt./Fall: 1402/30" Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Falls: 140%#/30" Logged By: B. Wilder Rig Type: CME 45C Hommer Wt./Fall: 140#/30" Logged By: B. Wilder Rig Type: CME 45C Hommer Wt./Falls: 140#/30" m [aa]
Date Start/Finish: 5/22/08% 13:00-14:00 Drilling Method: Cased Wash Boring Core Barrel: N/A Date Stort/Finish: 5/19/08. 5/21/08 Drilling Method: Cased Wash Borin Core Barrel: NO-2" Date Start/Finisht 5/19/08. 5/21/08 Drilling Method: Cased Wash Boring Core Barrel: NO-2" Date Start/Finish: 5/21/08. 5/27/08 Drilling Method: Cased Wash Boring Core Barrel: NO-2"
9 9
Boring Location: 4+93.9. 14.3 Rt. Casing 10/0D: HW Water Level*: None Observed Boring Locationt 5+60.6+ 14.2 Rt. Casing [D/0D: HW Water Level*: None Dbserved Boring Location: 5+60.6+ 14.2 Rt. Casing 10/002 HW Water Level*: None Observed Boring Location: 6+01.9. 11.7 Rt. Cosing 1D/00: HW Water Level*: None Observed m O
Harmer Efficiency Factor: 0.633 Hammer Type: Automatic X Hydraulic O Rope & Cathead OJ Hammer Efficiency Factor: 0.77 Hammer Type: Automatic X Hydraulic [J Rope & Cathead (J Hammer Efficiency Factor: 0.77 Hommer Type: Automatic X Hydraulic O Rope & Cathead O Hammer Efficiency Factor: 0.77 Hammer Type: Automatic Hydraulic O Rope & Cathead O Z Q—i x
Definitions: R = Rock Core Sample Sy = Insitu Field Vone Shear Strength (psf) Sul lab) = Lab Vone Shear Strength (psf)) Definitions: R = Rock Core Sample Sy = Insitu Field vane Shear Strength (psf) Sullob) = Lab Vane Shear Strength (psf || Definitions: R = Rock Core Somple Sy = Insitu Field Vane Sheor Strength (psf) Sullgb) = Laob Vane Sheor Strength (psf)) Definitions: R = Rock Core Somple Sy = Insitu Field Vone Sheor Strength (psf) Su( lgb) = Lab Vane Sheor Strength (psf)) ( ’ !
D =Split Spoon Sample SSA = Solid Stem Auger T, = Pocket Torvane Shear Strength (psf) WC = water content. percent D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content. percent D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content. percent D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content. percent —
MD = Unsuccessful Split Spoon Sample attempt HSA = Hol low Stem Auger ap = Unconfined Compressive Strength (ksf) LL =Liquid Limit MD = Unsuccessful Split Spoon Somple attempt HSA = Hol low Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit MD = Unsuccessful Split Spoon Somple attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger Qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit °
U = Thin Wall Tube Sample AC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plostic Limit
MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 1401b. hommer Haommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 140Ib. hammer Hommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 1401b. hammer Hommer Efficiency Factor = Annual Calibration Value Pl = Plasticity [ndex MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 1401b. hammer Haommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index °
V = Insitu Vane Shear Test. PP = Focket PenetrometerWOR/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hommer efficiency G = Crain Size Analysis V = Insitu Vane Shear Tests PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hommer efficiency ¢ = Grain Size Analysis V = Insitu Vone Sheor Test. PP = Pocket PenetrometerWOR/C = weight of rods or cosing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis Insitu Vane Shear Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis S‘ c °
MY = ccessful _|nsitu V hear Test gt 1P = Weight of rson Ngo = (Hommer Efficiency Factor/60%)#N-uncorrected C = Consolidation Test MV_= Unsuccessful [nsitu Vane Sheor Test attempt WO1P = Weight of one person Ngo = (Hammer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test MV_= Unsuc ful [nsitu Van Test ott 1P = Weight of r Ngg = (Hommer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test N ful Insity Ve hear Test att WO1P = Weight of r Ngg = (Hommer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test °
- Sample [nformation - Sample Information - Sample Information ~ Sample [nformation h ° o'
c . =) Laboratory c . o Laboratory c - o 2 Laboratory < : o Laboratory EI o
- Z fd £ _ 4'03 g Testing - -t g = g 2 Testing - Z = = _ 5 g Testing ~ -l F& £ _ g g Testing O m
& 2 3 3 ¢ o = 4 5 - Visual Description ond Remarks Resuits/ & 2 3 3 e o = e 5 - Visual Description ond Remarks Results/ & 2 S 3 e o 2 5 - Visual Description and Remarks Resul s/ & 2 ) 3 N L 5 - Visual Description and Remarks Results/ m Vo] O
= ° s = u = o AASHTO p ] S £ = 2 o AASHTO < ) S = C = o AASHTO < ® S = 5 = ) AASHTD [Te)
@ @ o o o <3 f=J + = il o o = o o =d - o— © [3 o o o o o +- - o @ @ o o [=J +- -
£ - N -~ 25538 o €9 o~ < and c - N -~ OLC~O 5] <] o~ I and £ - SN <7 25552 Q ca o~ g and £ - < -~ 25558 Q g2 o~ c and m O < -
a g g g 3gr < 5 g | 8gd3|3s] 8 Unified Class Al g ¢ gy 382%T 5 o | wd|ass| 8 Uhified Class a| & g g: 53257 5 g |23 |3s]| 8 Uhified Class a g g g 532%T 5 g | a5 |35 8 Unified Class
3 A o a L R = P | Sz ]lar] s 3 3 & RE a6nlh 2 | 8a|atf] s =] A a »Z DhNno S = = oo |wl] & S A o AL ahnSh =z 2|13z ]at] s E‘ 1
T 0} n N n S0 [ 0 E‘
0.00 - Grass and brush at surface. C#210275 0.00 - Light brown. dry. very looses fine SAND with roots and 50.50 - Pavement m
10 2476 2.00 1707171 L 1| oW Light brown/yellows damp. looses fine SAND. little h-2-4. SP-SM 10 2474 2.00 rnn 2 3 6 woods (Fill). | 24724 | T5o7s0 push thru vane [ --- 18 Grey. wets stiff. SILT. trace fine sand. SYA  [240.6 0.507
silt. trace gravel. trace medium to coarse sand. wC=9.6% . . Brown. dry. very dense. fine to coarse SAND. little m
i . - 55x110 mm vane raw torque readings: . . - " y y
13 (Fill). 7 V15 51.13 Su=1161/112 psf 21 . - a ng 10 13.2/ 1.00 10/72572001.2") -— gravel. little silt. occasional cobbles. (Fill).
GHydraul ic Push 51.50 V15: 26.0/2.5 ft-Ibs 13.2 2.10
52.13 - _ Vi6: 28.0/4.5 ft-1bs Boulder from 2.1-3.2’ bgs. OD
13 5 vi6 opsg | Su=1250/201 pst 24 2 o
Yo
17 3 24 E‘ o))
Yo}
28 S 23 o
5 Casing refusal on top of Pier Pile Caps abandon hole F 5 5.00 - Light brown., wet. loose. fine Sandy SILT. some silt. 6#210603 [ 35 55.00 = Gret. wet. stiff. Cloyey SILT, troce fine sand. G.C#210631 5 5.00 - (20/A) 5.0-6.5". 6#210608 =
45 and moved 2.3' South to BB-ACNR-102. 20 24/12 7.00 1727271 4 5 8 trace medium to coorse sand. trace gravel. trace clay. A-44 ML Su 24/24 57.00 WOR/WOR 21 A-6+ CL 20/A | 24718 7.00 4/6/5/4 " 14 Similar to above. medium dense. A-1-be SM
210. 6 6.001 : (Fill). We=25.8% WC=40.2% We=4.5% (ol L
Bottom of Exploration at 6.00 feet below ground surface. 2 26 LL=35 IELRLCY (7gsece: i it 6.501 ¢#210609 o
PL=23 : (20) 6.5-7.0" bgs. ) m
A "1 57.63 - | <u1473/179 st 2 PI=12 L?ghfebiown? £3§. Sandy SILT. Iittle clays (Fill). vfc-:z'o "9';,_ o
58.00 u= P 55x110 mm vane raw torque readings: ' Q %
58.63 - VI7: 33.0/4.0 ft-lbs
vi =1
3 8 59.00 | Su=1384/223 psf 26 VI8t 31.0/5.0 F4-Ibs
232 10Kt — — — - — - - - - - —— - — - - — - - — — — -9.00-
2 48 59.50
10 b 10 1000 - Similar to above. [ 60 60.00 - Brown. wet, medium dense. fine to medium SAND. little | G#210606 10 10.00 = Golden brown. domp. medium dense. fine SAND. trace
30 24/14 S WOR/WOH/WOH/WOR -— 3 80 24716 1/6/7/14 13 17 48 silts trace coarse sond. trace gravel. A-2-4, SM 30 24/19 : 15/9/9/16 18 23 silt. trace medium to coorse sands (Fill).
12.00 62.00 WC=22. 5% 12.00
7 62
10 7
e n \
210.4 14.00]
3 82
15 F 15 15.00 - Greys wet. medium stiff, SILT. some clays trace fine | G+C#210627 [ 65 65.00 = Brown. wet. medium dense. fine to medium SAND. little 13 15.00 - Golden brown. damp. medium dense. fine SAND. trace G#210610
1u 24/24 1; 00 WOR/WOR woc sand. A-4. CL-ML 90 24717 67.00 4/5/5/10 10 13 64 silt.s trace coarse sand. trace gravel. 40 24720 17.00 4/1/9/9 16 21 143 silt. trace medium to coarse sands (Fill). A-3. SP-SM
. WC=34.3% WC=8.6%
wac LL=28 93 157
PL=21
Vi 17:52 = | 5,2632/110 pst WoH Pi=t 120 123
17.95 U= ps 65x130 mm vane raw torque readings:
18.52 - Vi: 23.0/4.0 ft-Ibs 223.1 18.00]
ve 18.95 5u=632/82 psf WOH V2: 23.0/3.0 ft-1bs 174 T
WOH 246 87 M
20 F 20 20.50 - F 70 70.00 - Brown. wet. very dense. fine to coarse SAND« little G#210607 20 20.50 - 23]
a0 24724 22.50 push thru vone | --- woC Grey. wet. medium stiff. SILT. some clay. trace fine 6210604 100 | 24/16 72.00 26/42/40/55 82 | 105 74 gravels little silt. A-2-4, SM S0 24720 2250 2/4/8/7 12 15 | 64 Olive-brown. moist. medium dense. SILT. some fine sand.| G#210611 m
sand. A-6. CL WC=13.0% little clay. trace roots. A-4. ML =)
V3 21.07 - Su=653/110 psf wac 65x130 mm vane raw torque readings: WC=33.2% 127 81 WC=21.0%
21.50 V3: 24.0/4.0 t-1bs LL=36 2 =)
22.07 - — v4: 19.0/3.0 ft-lbs PL=22
va 2950 Su=522/82 psf WOH Plot4 175 88 'z Z
73.30 - a125 blows for 0.3'. 73.30 D) F-TJ
R1 / . ROD = a .30
WOH 60759 78.30 00 = 65% :435 Top of Bedrock at Elev. 151.1' 87 p— .
CORE Bedrock: White. green and grey. coarse grained, 24,00 - G#210612 [4p) nq
WOH pegmetite GRANITE. with garnet and mica. no bedding. 6D 24722 26.00 1/6/1/6 13 17 57 A-4, ML o]
25 L - . _ . - o
Remarks: % 25.00 - Grey. wet. medium stiff. SILT. some clay. trace fine G.C#210628 5 Rock Mass Quality = Fair 25 Olive-brown. wet. medium dense. SILT. little sand. WC=25.5% o : :
2U 24/24 WOR/WOR WOH . R1:Core Times (mintsec) 67 f
27.00 sand. A-4, ML . little clay. N | |
Hammer #283 WC=29.0% 73.3-74.37 (T:41) — il o
0.7' Concrete Deck thickness. WOH LL=27 74.3-75.3' (7:06) 68 = i i
23.2' from top of Bridge Deck to Ground Surface. pPL=23 75.3-76.3" (6:35) & il
Pl=4 76.3-77.3" (6:41) s | i
14 77.3-78.3' (6:52) 98% Recovery 67 T
| |
TP " " 28.57 - = 78.30 - = R2: Rock Quality = Poor [ [
Stratification lines represent approximate boundaries between soil typest transitions may be gradual. Page 1 of 1 VS 29.00 Su=522/110 psf 22 65x130 mm vane raw torque readings: R2 60/58 83.30 RQD = 45% Core Times (minisec) 66 L'I_J | |
* Nater level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other 29.57 - = V5: 19.0/4.0 f4-1bs 78.3-79.3" (5:14) 7 29.50 - f : :
than those present at the time measurements were made. Boring No.: BB-ACNR-102A vé 30.00 Su=577/1317 psf 9 V6: 21.0/5.0 ft-1bs 79.3-80.3" (5:08) 0/MV | 24724 31.50 3/WOH/WOH/1 - 53 Failed 55x110 mm vane attempt. could nmot push. G#210613 = il
F 30 | 80 80.3-81.3" (5:24) 30 Olive. wet. very soft. SILT. little clay. trace fine A-4, ML
30.50 - . h . | |
50 24/18 32.50 push thru vane - 14 Similar to above. g;.g:gg.gl :2:3(9); 56% Recovery 59 sand. VICL13=02.57'/. — : :
31.07 - 65x130 mm vane raw torque readings: PL=22 | 1 |
vt 31.50 Su=838/165 psf 19 V7: 30.5/6.0 ft-Ibs 61 P1=3 [ 1o
32.07 - V8: 32.0/7.0 ft-1bs I o
v8 Su=879/192 psf 21 55 [ )
32.50 1 |O | | |
| | |
83.30 iEHEad] | <
21 Bottom of Exploration at 83.30 feet below ground 54 [p07. 70015 33.40 1| = | | |
7/ | oo
surface. 34.00 - o/ /’ Crey. wet. soft to medium stiff. Clayey SILT. trace G.C#210632 4 1o
22 U 24724 36.00 WOR/Hyd Push 46 '// fine sand. A-4, CL |
F 35 35.00 - Grey. wet. stiff. SILT. some clay. trace fine sand. G.C#210629 [ 85 35 '/'/' WCLT_3-63.077. ! 8 g 8
3u | 24724 | 3370, | WoR/HydralicPush 14 A-6. CL 55 (1 PL=22 elzla|a
= WC=34.3% ™) 4'// Pl x (W22 1)
LL=35 (63 - = Y/ w [F>]Z|< L)
21 PL=21 vl 37.00 Su=513/89 pst 59 '/'/' 55x110 mm vane raw torque readings: o |< L?_I [afl Handl S ONR EYSW RS RO
37.57 - PI=14 37.63 - _ (/] vi: 11.5/2.0 #t-1bs 2 15|€8|18vnlvle|n z
v9 38.00 Su=1044/220 psf 27 65x130 mm vane raw forque readings: v2 38.00 Su=491/89 psf 54 /4/4 V2: 11.0/2.0 Fi-Ibs Z alalZlZ]2121212(z
38.57 - vo: 38.0/8.0 fi-Ibs Il = |z|¥[22]8]g]g|g|°
vio 39.00 | Su=1099/247 psf 23 V10t 40.0/9.0 ft-Ibs 59 gl S |o|S|o|lo|lu|lo|lolo]o
(A o |w|luln|v|[>]>5[5]~
30 54 b r |wiilwwlulw|lw|w|Ww
L 20 T | g0 40 550 ,4/4/ o |o|lo|o|o| ||| |w
.50 - <50 - 7/
60 24724 42.50 push thru vone | --= 12 Grey. wet. medium stiff. Clayey SILT. trace fine sand. | G#210605 80 24724 42.50 push thru vene | --- " :/:4/ Similor to dbove. medium stiff. G#210614
A-6. CL /A . A-6+ CL
41.13 - _ 55x110 mm vane raw torque readings: _ 41,13 - /)] 55x110 mm vane raw torque readings: - >_|
Vit a1.50 | Su=893/156 psf 22 Vi1: 20.0/3.5 f-1bs Neo3. 8% v3 s, Su=625/89 pst 91 :/:/: V3: 14.0/2.0 t-Ibs wC=31. 5%
» "
42.13 - ~ V12: 20.0/3.5 ft-lbs PL=22 42.13 - B ] va: 16.5/3.0 ft-1bs PL=19 E‘
vi2 42.50 Su=B93/156 psf 26 Pl=14 V4 42.50 Su=737/134 psf 79 /4'/4’ PI=12
(W4
26 73 ":/:4' Z
7/
22.00 = (L] crey. wet. stiff. Silty CLAY. trace fine sond. G+C#210633
24 2U 24/24 4'6 00 WOR/Hydraul icPus 62 '/'/' A-6. CL
F 45 45.00 - Grey. wet. medium stiff. SILT. some clay. trace fine G.C#210630 [ 95 45 '/'/' WCLT.3-63.69-" o
4u 24/24 ; WOR/WOR 13 sand. A-6+ ML 73 /A B
47.00 Py PL=24
WC=40.8% /N =
18 LL=37 vs 46-63 = | $u=1049/223 psf 79 Wy Pi=mz <
pL=27 47.00 P ’//" 55x110 mm vane raw torque readings:
" .63 - | o1, . PI=10 v 47.63 - | ou 10717223 pot - ] vs: 23.5/5.0 Fr-1bs g
48.00 U= 134 ps 20 55x110 mm vane raw torque readings: 48.00 Y= ps '//" V6! 24.0/5.0 ft-1bs
28.63 - V13: 19.5/3.0 ft-Ibs o ] Z
vi4 Su=982/223 psf 19 73 /N 'J
49.00 V14: 22.0/5.0 ft-Ibs iy —_—
49.50 - 4" 4"' O
- 21 o0 90 | 2424 | “750 push thru vane | --- 66 (/] simitar to above. stitf. C#210615 <[: { D
o 50 ArAr
Remarks: Remarks: 3 - /A 55x110 mm vane raw torque readings: A-6. CL Q
v1 5013 Su=1027/201 psf 67 ) vt 2300408 froios ° WC=40.9% co
50.50 /A f 23.0/4. S fa——
0.6’ Concrete Deck thickness. 0.6’ Concrete Deck thickness. 5113 = gl VB 26.0/6.0 f-1bs LL=39
19.0' from top of Bridge Deck to Ground Surface. 19.0" from top of Bridge Deck to Ground Surface. V8 S; 20 Su=1161/268 psf 67 /i/i’ i cb.0/b. glifﬁ m o
. i =
) c )
7 "
| A Mma o
Stratification lines represent opproximate boundaries between Soil typesi transitions may be gradual. Page 1 of 2 Stratification lines represent opproximate boundaries between soil typesi tronsitions may be grodual. Page 2 of 2 72 ":/:4! < U) o
/A
* Woter level readings have been mode ot times and under conditions stoted. Groundwoter fluctuations moy occur due to conditions other . * Woter level readings have been mode ot times and under conditions stoted. Groundwater fluctuations moy occur due to conditions other . N |4 54,00 o
e eve| readings have been mods Ot rimes ond unde i iti Bori ng No.: BB-ACNR-103 than those present at the time meosurements were made. Bori ng No.: BB-ACNR-103 3u 12712 54,00 - Hydraulic Push 3 | Grey. wet. soff. SILT. some clay. frace sands fraé,; i:g#?ég?;: } I
55 55.00 gravel. WC=29.5% m
200 LL=25 Z @)
PL=20
” 185.0 Roller Coned ahead to 56.1' bgs. pI= [u—— | Q
r1 | eose0 | 36:10 ROD = 28% ND - 56.101 =
61.10 CORE Top of Bedrock at Elev. 185.0 CO F Z
Bedrock: Whites green and grey. coarse grained.
pegmetite GRANITE. with garnet and mica. Rock Mass m <
Quality = Poor t
R1: Core Times (min:sec) o L |
56.1-57.1" (7:28) Z
57.1-58.1"' (5:42)
58.1-59.1" (4:43)
60 59.1-60.1" (3:19) < >
60.1-61.1" (10:32) 100% Recovery O Z
61.10 - _ Rock Mass Quality = Fair m
R2 60/60 66.10 ROD = 53% R2: Core Times (min:sec) <
61.1-62.1" (7:08) O:
62.1-63.1"' (4:28) [ —
63.1-64.1" (7:48)
64.1-65.1" (8:00) Z Q
65.1-66.1" (8:51) 100% Recovery O
* Z.
175.0 66.10] <:
Bottom of Exploration at 66.10 feet below ground
sur face. c
70
15
Remarks:
Stratification lines represent approximate boundories betwsen soil typest tronsitions moy be gradual. Poge 1 of 1
* Woter level readings have been made at times and under conditions stated. Groundwoter fluctuations may occur due to conditions other .
thon those presen" ot the time msusurenanlis were mode. " ' II Bori ng No.: BB-ACNR-104
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Maine Department of Transportation [eroject: cNR Railroad Crossing. Routes 4/ |BOring No.: BB-ACNR-101 Maine Department of Transportation |eroject: cNR Railroad Crossing. Routes 4/ |BOring No.: BB-ACNR-101 Maine Department of Transpor+ation |eroject: cNr Raiiroad Crossing. Routes 4/ |BOring No.: BB-ACNR-102 Maine Department of Transportation |eroject: cNR Railroad Crossing. Routes 4/ |BOring No.: BB-ACNR-102 O j
. . 1007202 . . 1007202 . . 100/202 : . 1007202 o
il/Rock Expl ti . . il/Rock Expl t i . . Soil/Rock Exploration Log il/Rock Expl t i . . Pd
Location: Auburn. Maine . Location: Auburn. Magine . Location: Auburns Maine Location: Auburn. Maine .
S CUSTOMARY UNITS PIN: 15600.00 S CUSTOMARY UNITS PIN: 15600. 00 US CUSTOMARY UNITS ! ubu ! PIN: 15600.00 S CUSTOMARY UNITS PIN: 15600.00 F L
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger 10/00: 5" Solid Stem Driller: Northern Test Boring Elevation (ft.) 238.2 Auger [D/0D: 5" Solid Stem Driller: Northern Test Boring Elevation (ft.) 217.8 Auger 10/0D: N/A Driller: Northern Test Boring Elevation (ft.) 217.8 Auger [D/0D: N/A < D
R . 4q T LA R R q tandard T R R q T —
Operator: Mike/Nick Datum: NAVD 88 Samp ler: znon: andard SpTi Dperator: Mike/Nick Datum: NAVD 88 Sampler: innn: an SPTi Operator: Mike/Nick Datum: NAVD 88 Sampler: g:m?”“”“"" SphiT Dperator: Mike/Nick Datum: NAVD 88 Sampler: innmim”uurd SpTi F Y
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30" Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30" Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 1408/30" Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Falls: 140#/30" m [aa]
Date Start/Finish: 5/19/08. 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NO-2“x10" Date Start/Finish: 5/19/08. 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NO-2"x10" Date Start/Finish: 5/22/08. 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10" Date Start/Finish: 5/22/08. 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NO-2"x10"
Boring Location: 4+45.9. 12.9 Rt. Casing 10/00: HW Water Level*: None Observed Boring Location: 4+45.9. 12.9 Rt. Casing 10/00: HW water Level*: None Observed Boring Location: 4+91.6+. 14.3 Rt. Casing 10/0D: HW Water Level*: None Observed Boring Location: 4+391.6. 14.3 Rt. Casing 10/00: HW Water Level*: None Observed m O
Hammer Efficiency Factor: 0.633 Hammer Type: Automatic X Hydraulic O Rope & Cathead O Hammer Efficiency Factor: 0.633 Hammer Type: Automatic X Hydraulic O Rope & Cathead I Hammer Efficiency Factor: 0.633 Hommer Type: Automatic X Hydraulic O Rope & Cathead [ Hammer Efficiency Factor: 0.633 Hammer Type: Automatic X Hydraulic O Rope & Cathead I Z Q—i x
Definitions: R = Rock Core Sample Sy = [nsitu Field Vane Shear Strength (psf) Syl 1gb) = Lab Vane Shear Strength (psf) Definitions: R = Rock Core Sample Sy = Insitu Field Vone Shear Strength (psf) Sut1gb) = Lab Vone Shear Strength (psf) Definitions: R = Rock Core Sample Sy = Insitu Field vane Shear Strength (psf) Sullob) = Lab Vane Shear Strength (psf) Definitions: R = Rock Core Sample Sy = Insitu Field Vane Sheor Strength (psf) Sutlab) = Lob Vone Shear Strength (psf) m
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvone Shear Strength (psf) WC = water content. percent D = Split Spoon Sample S$SA = Solid Stem Auger Ty = Pocket Torvone Sheor Strength (psf) NC = water content. percent D = Split Spoon Somple SSA = Solid Stem Auger T, = Pocket Torvane Shear Strength (psf) WC = water content. percent D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Sheor Strength (psf) WC = water content. percent —
MD = Unsuccessful Split Spoon Somple attempt HSA = Hollow Stem Auger Qp = unconfined Compressive Strength (ksf) LL = Liquig Limit MD = unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger Qp = Unconfined Compressive Strength (ksf) LL = Liquig Limit MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Conpressive Strength (ksf) LL =Liquid Limit MO = unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger Qp = Unconfined Compressive Strength (ksf) LL = LiqQuig Limit °
U = Thin Wall Tube Samle RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin Wall Tube Sample RC = Rol ler Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plostic Limit U = Thin Wwall Tube Sample RC = Rol ler Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit °
MU = Unsuccessful Thin Wall Tube Sample attempt NOH = weight of 1401b. hommer Hommer Efficiency Factor = Annual Calibration Value Pl = Plosticity [ndex MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 140Ib. hammer Hommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 1401b. hammer Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Somple attempt WOH = weight of 140Ib. hammer Hommer Efficiency Factor = Annual Calibration Value P) = Plasticity Index °
V = Insitu Vane Shear Test. PP = Pocket PenetrometerNDR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Crain Size Analysis V = Insitu Vane Shear Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngp = SPT N-uncorrected corrected for hommer efficiency C = Grain Size Analysis V = Insitu Vane Sheor Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis V = Insitu Vane Shear Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hommer efficiency G = Grain Size Analysis c
nsity Van t att 1P = Weight of one person Ngo = (Hommer Efficiency Factor/60%)#N-uncorrected C = Consolidation Test nsity Vv hegr Test gtt 1P = Weight of one person Ngo = (Hommer Efficiency Foctor/60%)#N-uncorrected € = Consol idation Test MV_= Unsuccessful Insitu Vone Shear Test attempt WO1P = Weight of one person Ngg = (Hommer Efficiency Factor/60%)#N-uncorrected C = Consolidation Test MV = yul_Insity Vone Sheor Test gttempt W01P = Weight of one person Ngp = (Hommer Efficiency Foctor/60%)#N-uncorrected C = Consol idation Test °
- Sample Information -~ Sample Information - Sample Information -~ Sample Information h ° o.
c . o Laboratory c . ° Laboratory c . o Loboratory c . ° Laboratory E‘
- = £ < 2 Testing ~ z £ £ 2 Testing - =z £ < L Testin -~ Z £ £ 2 Testing m L=
M 5 g = 8 g Results/ o 5 53 = 8 g Results/ o 5 ~ & - ey ] g o o 5 53 = 8 8 Results/ O tD
bt 2 I} 3 e . o - Visual Description and Remarks y b 2 i) 3 e . r 4 5 - Visual Description and Remarks v bt 2 3 3 N I 5 - Visual Description and Remarks Results/ b 2 i) 3 e o = 4 5 - Visual Description and Remarks Y m m
z ® S £ 2 o AASHTO ot 2 S £ 2 o AASHTO * 9 S £ = ° ° AASHTO ot 2 S £ 2 o AASHTQ [Te)
[} @ ® o o 5 o +- - d o [ ) 2 o 5 o + = d ® @ ® o o S [~ + - [ @ [ 2 o 5 o - - nd
£ s 3 e 25558 2 c¢e13] & o £ 5 N e 25658 2 £ele| 5 e £ 3 3 a- 25528 e cele~| 5 and £ e 3 e 25658 2 £ele| 5 el m -
a g c g. R 5 o ® 0 o+ 5} Unified Class| a g c g, odL v 5 o w O D+ S Upified Class| a g ¢ gy 3L 5% S o Rl ®+ 5 Unified Class] a g c g. odL w 5 o w O D+ S Unified Class
2 2 4 Q& R ] ! $ Sa |l ot 5 2 9 o 9+ a&hoy ! P 9= | o= b 3 [S) © G 4 559y T v o= | -« " o S o S + s&52% T © o= | -+ v E‘ 1
o %zl a v — o VWV~ Z Z O O w — O o % o V) — O WV wn - Z Z O @ w — O o w a W - @ NN~ =z =z o @ w o~ (=] o ) o V) — O VWV -~— Z Z O @ w — O
Y Pavement L&) .00 - Grey. wet. medium stiff. SILT. some clay. trace fine G.C#210620 0 t face. ElY Fd =30. E { m
s34 su | 2as24 | "3;997 | Piston somter | --- 89 7 cone ' ' Y ' A-d4e ML a P17 Sross ot Ground Surfoce 0.30/ LL=26 <
37.3 0.901 : = PL=19 Zl m
10 15.6/14 1.00 - 34/21/5013.6") Brown. domp. dense. fine to coarse SAND. trace gravel. 102 wcLLz-Bz'Zq% Vi3 51.63 - SU=670/85 psf p1=7 E‘
. 2.30 . trace silte (Fill). PL=20 8 52.00 U= ps 55x110 mm vone raw torque readings: m m
V17 T7:83 = | 5=625/67 psf 85 PI=2 vi4 52:63 - | 5,-620/54 psf Y132 19:0/1.9 171bs E
78.00 u= ps 55x110 mm vane raw torque readings: n 53.00 U= ps V14: 14.1/1.2 ft-Ibs (]
78.63 - VI7: 14.0/1.5 ft-1bs 0
V18 79.00 Su=616/34 psf s Vi8: 13.8/1.2 i-1bs 1 E‘ %
4.00 - Brown. damp. loose. fine to coarse SAND. trace gravel. 54.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. G&®210299 i
5 33.2 5.00 80 m 5 10 2474 6.00 10757372 8 8 10 2;2‘;2“ -('Focl:-l )0'2 decomposed wood layer at top of 55 vsiDS 24724 56.00 sasrrL?=I5eBof/harou Dvsafne 55x110 mm vane raw torque readings: ':AC-:I?’.O CGL-,_ O
RO - - - - - - — - — — — — — — — = — — — — = — — +001 . . L . i . 0 . - =3U.
20 24,19 5.00 - 3/3/5/4 s 8 © Brown. damp. loose. fine SAND. trace silt. trace medium) A(_;:zoggggm 120 24724 | 80:00 - sample thru vane | -—- a8 Grey. wet. stiff. Clayey SILT. trace fine sand. 14 vie J;S‘jéo Su=848/89 psf V15: 13.071.8 ft-lbs LL=29 4
7.00 sand. (Fill). wc.=4 44, V19 ,82.00 Su=1286/138 psf 55x110 mm vane raw torque readings: 55.63 V16: 19.0/2.0 ft-lbs PL=20 n_‘ 1
T V20 °;;°E')O Su=t1339/192 psf 3 V19: 28.8/3.1 ft-lbs 56.00 P1=9 5]
ahbs - | Su¢ ps v20: ¢30.0/4.3 f-ibs 15 m a
82.00 —_
68 16 \ / Q o
o
74 13 \ I
9.00 - Brown., damp. very loose., fine SAND. some silts little G#210294 59.00 - Grey. wet. medium stiff to stiff., Clayey SILT. trace G.C#210626
12 20 11.00 1/0/1/0 1 1 1 clay in layers. trace medium to coarse sand. trace A-4. SC-SM 5u 24720 61,00 Piston Sampler fine sand. A-6. CL
10 10.00 - Similar to 20, medium dense. 85 85.00 — Grey. wet. stiff. Clayey SILT. trace fine sand. Lost G+C#210621 [ 10 ;Oéﬁéﬂllif:i;:u;ﬁ WC=28.6% 60 wc=3_6§387‘
0 | 24720 ; 5/5/6/8 1 12 | 60 6u | 2as18 : Piston sampler | --- 83 bottom 6" of tube. fine sand seam. A-4. CL ap v LtL=
12.00 87.00 WC=35. 2% PL=22
102 66 LL=31 V7 61-63 = | $y=123/152 psf PI=
PL=22 12.00 62.00 55x110 mm vane raw torque readings:
P1=9 . R S <V - Vi7: 16.2/3.4 ft-Ibs
te stiff T 1 + f d. 62.63 _
149 MV Could not push 99 Failed 55x110 mm vane attempt. Brown, wets stiff. SILT, some clay. trace fine san: vig 63,00 Su=1045/179 psf ViB: 23.4/4.0 f1-1bs
177 138
. 153.80 64,00
(3D/A) 14.0-15.0 G#210296 — . . . ; G#210300
150 168 30/AB 14.00 - 1/1/0/0 1 1 . A-4, CL-ML 0 2414 64,00 12724723729 at 50 90 Grey. wet. dense. f:ne SAND. little silt. trace medium A-2-4. SM
A o V1 16.00 Su=1116/134 psf 55x110 mm vane raw torque readings: WC=32.9 66.00 o coorse sand. uniform. WC=20.3%
1 15.00 - Brown. domp. dense. fine SAND. trace silt. (Fill). 6#203921 %0 90.00 - 148-20 Groy. wets denses fine SAND. [ittle silt. trace orayll | S%210273 [ 15 Ha63 Vit 25.0/3.0 ft-Ibs =32.9% 65 109 blows for 0.7'. .
a | 24215 1700 14/17/19/21 36 38 | 65 A-3. SP-SM 130 | 4.2/3 90. 35 50(4.2") -— 123 ye wet. v vl LT Y* h-2-4. sc-su v2 15.00 Su=362/67 pst 15.00] LL=27 D109
‘ 3% : HEResa o S B53e RENTar e RN 10 32.0° bgs.| ¥E-21-0 L. VS 016 0 B
" 9s- * 9S. 16.00 Grey. wet. soft. SILT. some clay. trace fine sand in PI=5
118 layers. 6#210297
221. 2 17.00 - - - - 92.00 55x110 mm vane raw torque readings: A-4. CL-ML
140 R1 18710 92.00 - ROD = N/A% Rl:Wh-fe..grey w:fh garnets. Granite pegmetite BOULDER. v2: 8.1/1.5 ft-Ibs WC=33.5% 79
93.50 R1:Core Times (minisec) LL=25
92.0-93.0" (1:45) PL=20
149 93.0-93.5' (0:36) 53% Recovery 63.50 Pla5 154
Rol ler Coned ahead from 93,5-95.0' bgs. ' 19.00 - Grey. wets medium stiff, SILT. some clay. trace fine G+C#210622
120 269 w | 2as22 | 15100, | Piston samier sand. A-d4y CL-ML a4
20 20.00 - Light brown to dark brown. wet. medium dense. fine SAND| G#209922 95 14.47 | 95.00 - Grey. wet. fine to coarse SAND. trace silt. trace G#210274 [ 20 i ;ﬁ wC=30.2% 70 [2a]
50 24/15 S 6/6/1/1 13 14 62 with iron staining. little silt., trace medium sand. A-2-4, SM 140 ; : 19/32/5002.4") -— 192 gravel. broken rock in nose of spoon. h-2-4. SP-SM A Non-Plastic 137
22.00 WC=19.7% 4.4 96.20 Roller Coned ahead from 95.0-100.5" b WC=18.6% g )
=19, ol ler Coned chea om 95. . gs. =18.6% 763 0 £ 71.00 - Grey., wet. very dense. fine to coarse SAND. some G#210601 D 2
68 845 V3 : Su=674/232 psf . 100 24/12 - 33725725733 50 53 182 gravel. trace silt. with broken rock. h-1-b. SW-SM
22.00 7/ 55x110 mm vane raw torque readings: 73.00 . WC=10.47% E‘ D
Sand with frequent cobbles and boulders. Casing shoe 22.63 - .";: V3: 15.1/5.2 ft-lbs C257 blows for 0.8'. ‘ < Z
74 905 bent. roller cone thru shoe. 60 blows/in movement on \Z] . / f A €257
215. 40 22.801 RE casing. v wssin mov 23.00 Su=623/83 ps YA vai 14.1/2.0 Ft-1bs Z !
L
82 / 9 M
24.00 - Grey. wet. medium stiff, SILT. some clay. trace fine G#210295 74.00 - N Grey. wet. very dense. fine to coarse SAND. some [7p)] Ay
105 40 24/24 ' somple thru vane sand. A-4, CL-ML 10 9.6/8 74.80 36/5003.6") -— 81 gravel. trace silt. occasional cobbles. 7
25 100 | 5 | vs 26.00 Su=545/98 pst ) s . e T,
25.00 - Olive browns wets stiff. SILT, trace sand in layers. G#209923 117.67 | 100.50 - Nn/ 24,863 = 55x110 mm vane raw torque readings: WC=31.5% o 1
60 24/24 27 4/5/6/6 1 12 48 trace gravel. A-4, ML R2 117.6 110.3 RQD = 77% 137. 70| 7 100.50 V6 25.00 Su=643/161 psf VSt 12.2/2.2 ft-1bs LL=27 15 N
% ONashed ahead of Casin WC=30.17% . 0-30 Top of Bedrock at Elev. 137.7 25.63 - V6: 14.4/3.6 ft-Ibs PL=20 !
o 'ng- =30.1% Bedrock: White. green and greys coarse grained 26.00 P17 — I I
48 CORE pegmetite GRANITE with garnet and mica. Rock Mass 129 a Il 1
27.33 - Quality = Good % ! !
vi 2; 50 Su=§1045/943 psf 62 24.5x50.8 mm vane raw torque readings: R2:Core Times (min:isec) e ! !
hd V1:624/24 in-Ibs 100.5-101.5"' (5:01) | |
i 101.5-102.5" (5:01) | |
MV Could not push 67 Failed 24.5x50.8 mm vane attempt. 102.5-103.5° (4:39) 559 L'I_J | |
103.5-104.5" (5:40) 2900 = Grey. wet. medium stiff, SILT. some clay. trace fine | G.C#210623 79.00 - N d765 blows for 0.8'. = il
61 104.5-105.5' (5:06) 2u 24/15 3; 00 Piston Sampler sand in layers. A-6. CL 120 9.672 79.80 48/50(3.6") -— d765 Grey. wet. very dense, fine to coarse SAND. some = | |
30 _ ' 105 105.5-106.5' (6:09) L : WC=29.8% 80 a ravel. trace silt. ogcasional cobbless (Till).
30.00 - {70/A) 30.0-31.5" bgs. .| Cwa09s24 106.5-107.5" (63:20) 30 LL=34 Woshed ahead to 84.9° bgs. - Il
0 24724 =/=/5/6 -—= 51 Brown/olive. wet. stiff. SILT, some clay. trace sond in| A-4. CL-ML B WA — | |
V2 _32.00 Su=1317/357 psf - 107.5-108.5" (4:58) PL=23 | |
35+63 lgyers. WC=33.1% B
™ 31.00 Coul + h 58 55%x110 mm vane raw torque readings: 108.5-109.5’ (5:07) 31.63 - PI=11 T T T
- ould not pusl V2: 29.5/8.0 ft-Ibs 6#209925 109.5-110.3" (4:52) 100% Recovery v 32.00 $u=384/103 psf 55x110 mm vane raw torque readings: I !
(70/8) 31.5-32.0" bgs. A-4, ML V7: B.6/2.3 ft-lIbs | x | |
70 Brown. wet. SILT. some sand with iron staining. trace WC=25.3% v 32.63 - Su=527/94 psf ToUreer [ =) It
clay. 33.00 V8: 11.8/2.1 ft-Ibs I &) | | |
Failed 55x110 mm vane attempt. 33.63 - | < : : :
68 y |
ve 34.00 5u=616/134 psf 55x110 mm vane raw torque readings: | E | o1
34.00 - V9: 13.8/3.0 ft-Ibs 84.00 — Grey. wet. very dense. fine to coarse SAND. little G#210602 1 | x | | |
73 50 24724 3"5 00 sample thru vane Grey. wet., medium stiff, Clayey SILT. trace fine sand. 1R310 1171.26//255 B:i 50 7F?0/[?0(1N‘/2/.\"7) - NO KR gravel. little silte (Till). h-2-4. SP-SM| |
. . . ! vi0 A Su=150/156 psf V10: 16.8/3.5 ft-1bs - 3 = b 132.90P 8 — — — — — — — — — -~~~ -~~~ -~ -~ — —84.90{ wWC=12.2% [a)
35 3500 < Failed Tube sample with piston sampler. no recovery. 6#210269 110 7.9 110. 30 35 34763 85 R o R1: Pegmetite boulders with iron staining over Gneiss : vl R
80/MU | 24722 37.00 3727272 4 4 56 Brown. wet. soft. SILT. Iittle clay. little sand in A-4. ML Bottom of Exploration at 110.30 feet below ground 35.00 . CORE boulders with fine to coarse silty sand layers. o|l=|w|w
layers. WC=26.9% surface. Ri:Core Times: (min:sec) x ﬂ w2 %)
* 84.9-85.9' (2:08) Wl Z|> '<_( '<_( 8
85.9-86.9' (2:00) 2 - H:J wlol— N[ < >
68 86.9-87.9' (4:03) = wlvalolunlunlunlnl=Z
[ 29.90 87.9-88.9' (3:46) I ool lolzlZIZIZ]E
: '88.9-89.9' (3:40) = [2[(w|S]2|3|5|5a)|°
8 189.9-90.9" (3:15) s |GlS|16|6|o|le|olo]a
39.00 - Failed Tube attempt. tube empty. took spoon sample. G#210298 \g?g:g;‘g. :g:gl: O |njwln|wnl>1>1>]> d
70 |198.70}; 39.50 6D/MU | 24724 21,00 0-24"(WO1P) — Grey. wet. medium stiff. Clayey SILT. with black A-4. ML 192.9-93.9' (5:45) E g 5 g g '6':" '&-’ '5:-' '5:-' b
40 Grey. wet. medium stiff. SILT. some clay. trace fine 15 F 40 staining. trace fine sand. wC=35.4% 20 \93.9_94‘2' (3:11) 46% R
40-00 = | p; i Washed ahead 2.0' to 41.0' bgs. took tube sample 3U LL=35 -3-34. : ecovery
aty | 24724 47.00 Piston Sampler | --- 58 sand in layers. . . gs+ mo . ‘Core Blocked
. OPiston sampler had sand in it. moking it difficult to Grey. wote medium stiff+ silty CLAY with black P;-I=_?87 Efff;fffdff77{77;777757“;07;;“47.907
— . ' . = rey. wet very dense. fine to coarse . little
60 releases tube dropped when taken off sampler. 3u 24724 4:3080 Piston Sampler staining. trace fine sand. G.C#210624 gravel. Iifflz silt. >-|
: A-4. CL
42.63 - WC=38.4% E‘
V' = /107 23 °
3 43.00 Su=536/107 ps 55 55%x110 mm vane row torque readings: LL=27
43.63 - Su=e3 56 ; 65 V3: 12.0/2.4 ft-1bs 43,00 - Grey. wet, medium stiff. silty CLAY with black PL=19 : Z
va u=634/1 ps 70 24724 . sample thru vane staining. trace fine sand. PI1=8
44.00 V4: 14.2/3.5 ft-1b .
2/3.5 s V11 wg'?ugo Su=670/617 psf 55x110 mm vane row torque readings: 94,20 123.80 T  Bedrock of E1 258" 94,00 D
: 15.0/1. - .20 - - 4 op of Bedrock a ev. .8'.
53 v12 24990 | su=T14/76 pst Vg 1o s R2 | 48s48 [ “o5% 0 ROD = 65% Bedrock: Black. white and grey. GNEISS interbedded with
45 45.00 - Grey. wet. very soft to medium stiff. SILT. some clay. | G.C#210617 120 L 45 500 h ' ‘ 95 pegmetite intrusionss chlorite rich. Rock Mass Quality o
2u 24/24 4; 00 Piston Sampler - 69 trace fine sand in layers. A-4, ML = Fair > i
- WC=30.6% R2:Core Times (min:sec)
62 LL=22 94.2-95.2" (3:32) <[: O
PL=19 95.2-96.2" (3:35)
47.63 - P1=3 96.2-97.2" (3:15) g
Vs 48.00 Su=156/89 psf 69 55x110 mm vane raw torque readings: 2;;2_3?;;3;2“6) 100% recovery
_ V5: 3.5/2.0 ft-Ibs 119.60 98.204 Z
48.63 _ ’ —
'3 Su=723/134 psf 65 . . Bottom of Exploration at 98.20 feet below ground
49.00 V6: 16.2/3.0 ft-1bs § —
29.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. | G.#210625 surtace. i : 5 L]
56 au 24/24 . Piston Sampler A-4. CL-ML
50 125 ™ 51.00 100 <[:
50.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. G#210270 Remarks: Remarks: Remarks: Q
90 24724 sgmple thru vaone | --- 58 . A-4, CL-ML -
Vi 52.00 Su=625/134 psf 55x110 mm vane row torque readings: * | D:q
5663 V7! 14.0/3.0 fi-1bs WC=32.4% Hommer #283 Hammer #283 Hommer #283 ‘ ’ !
ve 51.00 Su=625/156 pst 57 . . LL=28 0.7' Concrete Deck thickness. 0.7' Concrete Deck thickness. D:I o
S;éego- v8: 14.0/3.5 ft-Ibs PL=22 20.9' from top of Bridge Deck to Ground Surface. 20.9' from top of Bridge Deck to Ground Surface. U
56 pI= m 4 O
57 Stratification lines represent approximate boundaries between soil types: transitions may be gradual. Page 2 of 2 Stratification lines represent approximate boundaries between soil types: transitions may be gradual. Page 1 of 2 Stratification lines represent approximate boundar ies between soil types: transitions may be gradual. Page 2 of 2 < ( [ ) o
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other . . * Nat 1 1 adi h b made at ti d unds diti tated. G dwat fluctuati d to conditi ther . * Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other . . o
7 than those present at the time measurements were made. Boring No.: BB-ACNR-101 than those pressnt Of 1he 1ims mecsurements wers moder o o o oo Groundwater Fluctuations fay eceur due to conaitions el Bor i ng No.: BB-ACNR-102 than those present at the time measurements were made. Boring No.: BB-ACNR-102 U Z 4
55 55.00 - Grey. wets medium stiff. Clayey SILT. trace fine sand. | G.C#210618 m
3u 24/24 M Piston Sampler - 68 A-6. CL Z o
57.00
WC=32.8%
62 LL=30 —
PL=19 ( ( 2 F : Z
Vg 51-63 = | §u=625/147 pst 70 pI=t Z |
58.00 u= ps 55%110 mm vane raw torque readings: O) < <
_ V3: 14.0/3.3 ft-Ibs
v10 58.63 SU=737/170 psf 69 Z
59.00 V10: 16.5/3.8 ft-Ibs
> % A=
60 50.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. | G#210271 O
100 24/24 . sample_thru vane | --- 83 . A-4, CL O
Vil 62.00 Su=1317/170 psf 55x110 mm vane raw torque readings: WC=30. 9%
6o V11: 16.5/3.8 ft-Ibs LL=30 m
v . =848/1 £ 1 =
2 61.63 - | SumBe8/1sz ps B V12: 19.0/4.3 ft-1bs PL=22 <
62.00 PI=8 D:I
105 |
108 Z A
o O <
65 65.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. | G.C#210619 :Z
qu 24/24 6; 00 Piston Sampler -— 101 A-6+ CL
. WC=38.0% Z )
a5 LL=35
PL=24
V13 61.63 - Su=603/45 psf 97 P
68.00 55x110 mm vane row torque readings:
68.63 - R V13: 13.5/1.0 ft-Ibs
vi4 69.00 Su=589/45 ps 94 V14: 13.2/1.0 ft-1bs
97
70 70.00 - Grey. wet. medium stiff. Clayey SILT. trace fine sand. G#210272
11 4724 ; le th -—- 1 -6
v1[5> 2472 _12.00 5"5"3,’:6974,{2"' Dvsofne 20 55x110 mm vane raow torque readings: vﬁ:=634 C4L7
o V151 15.1/0.5 ft-Ibs T
Vi . =562/4 £ 1 =
6 71.63 - | SuT962/40 ps 00 V16: 12.6/0.9 f-Ibs PL=12
72.00 PI=19
95
% SHEET NUMBER
80
15
Remarks:
Hammer #283
Stratificotion lines represent aopproximate boundories between soil typest tronsitions may be gradual. Page 1 of 2
* Water level readings have been made ot times ond under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those bresent @t the tims measurements were made. " ' " Boring No.: BB-ACNR-101




SHEET 5

For cases where interface friction between the
backfill and wall are O or not considered, use
Rankine.

For a horizontal backfill surface, § = 0°:

K, = tan2(45°—%j

For a sloped backfill surface, B > 0°:

cos B —+/cos? B —cos® ¢
oS B +4/c0s° B —cos? ¢

K, =cos B *

P, is oriented at 3

For cases where interface friction is considered, use
Coulomb.

For horizontal or sloped backfill surfaces:

8 = angle of wall friction

K - sin? (o + ¢)

a

smza*sin<a_5>{1+ \/sin<¢+s)*sm<¢—s>]2

sin(a. - 8)*sin(B + )

P, is oriented at & + 90° - a.

Rankine and Coulomb Active Earth Pressure Coefficients
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Boring Logs



UNIFIED SOIL CLASSIFICATION SYSTEM

TERMS DESCRIBING
DENSITY/CONSISTENCY

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
Coarse-grained soils (more than half of material is larger than No. 200
COARSE- CLEAN GW Well-graded gravels, gravel- sieve): Includes (1) clean gravels; (2) silty or clayey gravels; and (3) silty
GRAINED | GRAVELS | GRAVELS sand mixtures, little or no fines clayey or gravelly sands. Consistency is rated according to standard
SOILS < penetration resistance
3o (little or no GP Poorly-graded gravels, gravel Modified Burmister System
c 2 . N . . P .
3 < fines) sand mixtures, little or no fines Descriptive Term Portion of Total
5 £ ’?3‘ trace 0% - 10%
E g Z little 11% - 20%
s 3 3 GRAVEL GM Silty gravels, gravel-sand-silt some 21% - 35%
£ 2% WITH mixtures. adjective (e.g. sandy, clayey) 36% - 50%
2g g5 FINES
) g £ g (Appreciable GC Clayey gravels, gravel-sand-clay Density of Standard Penetration Resistance
£3 - amount of mixtures. Cohesionless Soils N-Value (blows per foot)
EZ fines) Very loose 0-4
SR Loose 5-10
8 g CLEAN sSw Well-graded sands, gravelly Medium Dense 11-30
§ g SANDS SANDS sands, little or no fines Dense 31-50
§ S < Very Dense > 50
g GEJ’ @S (little or no SP Poorly-graded sands, gravelly
=8 gz fines) sand, little or no fines.
o _f;j — Fine-grained soils (more than half of material is smaller than No. 20(
% 3 .q_ﬁ sieve): Includes (1) inorganic and organic silts and clays; (2) gravelly, sandy
i ‘_g e SANDS SM Silty sands, sand-silt mixtures or silty clays; and (3) clayey silts. Consistency is rated according to sheai
g e 2 WITH strength as indicated
o c FINES Approximate
g % (Appreciable SC Clayey sands, sand-clay Undrained
=8 amount of mixtures. Consistency of SPT N-Value Shear Field
fines) Cohesive soils blows per foot Strength (psf) Guidelines
WOH, WOR, ) .

ML Inorganic silts and very fine Very Soft WOP, <2 0 - 250 Fist easily Penetrates
sands, rock flour, silty or clayey Soft 2-4 250 - 500 Thumb easily penetrates
fine sands, or clayey silts witt Medium Stiff 5-8 500 - 1000 Thumb penetrates witr

SILTS AND CLAYS slight plasticity moderate effort
Stiff 9-15 1000 - 2000 Indented by thumb witt
FINE- CL Inorganic clays of low to mediun great effort
GRAINED plasticity, gravelly clays, sandy Very Stiff 16 - 30 2000 - 4000 Indented by thumbnai
SOILS clays, silty clays, lean clays. Hard >30 over 4000 Indented by thumbnail
(liquid limit less than 50) with difficulty
oL Organic silts and organic silty Rock Quality Designation (RQD):
clays of low plasticity RQD = sum of the lengths of intact pieces of core* > 100 mm
P E length of core advance
B z *Minimum NQ rock core (1.88 in. OD of core)
3 3 MH Inorganic silts, micaceous or
g g diatomaceous fine sandy or Correlation of RQD to Rock Mass Quality
SRS SILTS AND CLAYS silty soils, elastic silts Rock Mass Quality ROD
E 2 Very Poor <25%
Ss CH Inorganic clays of high Poor 26% - 50%
£ £ plasticity, fat clays. Fair 51% - 75%
ts Good 76% - 90%
Eg (liquid limit greater than 50) OH Organic clays of medium to Excellent 91% - 100%
@ high plasticity, organic silts |Desired Rock Observations: (in this order)
Color (Munsell color chart)
Texture (aphanitic, fine-grained, etc.)
HIGHLY ORGANIC Pt Peat and other highly organic Lithology (igneous, sedimentary, metamorphic, etc.)
SOILS soils. Hardness (very hard, hard, mod. hard, etc.)
Weathering (fresh, very slight, slight, moderate, mod. severe,
Desired Soil Observations: (in this order) severe, etc.)

Color (Munsell color chart)

Moisture (dry, damp, moist, wet, saturated)

Density/Consistency (from above right hand side)

Name (sand, silty sand, clay, etc., including portions - trace, little, etc.)
Gradation (well-graded, poorly-graded, uniform, etc.)

Plasticity (non-plastic, slightly plastic, moderately plastic, highly plastic)
Structure (layering, fractures, cracks, etc.)

Bonding (well, moderately, loosely, etc., if applicable)

Cementation (weak, moderate, or strong, if applicable, ASTM D 2488)
Geologic Origin (till, marine clay, alluvium, etc.)

Unified Soil Classification Designation

Geologic discontinuities/jointing:
-dip (horiz - 0-5, low angle - 5-35, mod. dipping -
35-55, steep - 55-85, vertical - 85-90)
-spacing (very close - <5 cm, close - 5-30 cm, mod.
close 30-100 cm, wide - 1-3 m, very wide >3 m)
-tightness (tight, open or healed)
-infilling (grain size, color, etc.)
Formation (Waterville, Ellsworth, Cape Elizabeth, etc.)
RQD and correlation to rock mass quality (very poor, poor, etc.)
ref: AASHTO Standard Specification for Highway Bridges
17th Ed. Table 4.4.8.1.2A

Groundwater level Recovery
. . Sample Container Labeling Requirements:
Maine Department of Transportation PIN Blow Counts

Geotechnical Section

Key to Soil and Rock Descriptions and Terms

Field Identification Information

Bridge Name / Town
Boring Number
Sample Number
Sample Depth

Sample Recovery
Date
Personnel Initials

January 2008




Maine Department of Transportation  |project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-101
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS ocation PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger ID/OD: 5" Solid Stem
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+45.9, 12.9 Rt. Casing ID/OD: HW Water Level™: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  Automatic X Hydraulic [J Rope & Cathead (]

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt
PP = Pocket Penetrometer

V = Insitu Vane Shear Test,

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone

WOH = weight of 140lb. hammer

WORI/C = weight of rods or casing

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngg = SPT N-uncorrected corrected for hammer efficiency
Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Su(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Information

Sample No.
Pen./Rec. (in.)
Sample Depth

£
E

Blows (/6 in.)
Shear
Strength

or RQD (%)

(psf)

N-uncorrected

)

Casing
Blows

Graphic Log

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

S| Depth (ft.)

SSA

1D 15.6/14 | 1.00 - 2.30

34/27/50(3.6")

nN .
K Elevation
g |

Pavement

.9
Brown, damp, dense, fine to coarse SAND, trace gravel, trace silt, (Fill).

2D 24/19 | 5.00-7.00

3/3/5/4

- 10

3D 24/20 |10.00 - 12.00

5/5/6/8

11

12

60

102

149

177

150

15

4D 24/15 |15.00 - 17.00

14/17/19/21

36

38

65

118

233.20

Z325RRIRIERERRIRILERRRIIRRRRIIRRIRAIIELRLRRIKKS
KRR R RIS LKILLIK LKLY

3R R RS RSRRSIRRRKY]
R R R R R KK RRRXKK

9290009, 0.0.9.0.9.9.0.0.9.0 090090000 09,0000 000090, 0.9.0.0.9:9.0.9,

X
0%}
o

5%,

B

58
hote!

5%

****************** 5.001
Brown, damp, loose, fine SAND, trace silt, trace medium sand, (Fill).

Similar to 2D, medium dense.

Brown, damp, dense, fine SAND, trace silt, (Fill).

0.901

G#209920
A-3, SP-SM
WC=4.4%

G#209921
A-3, SP-SM
WC=11.3%

140

149

120

- 20

5D 24/15 |20.00 - 22.00

6/6/7/7

13

14

62

68

74

82

25

105

221.20 5%

215.40 [HELEE

Light brown to dark brown, wet, medium dense, fine SAND with iron

staining, little silt, trace medium sand.

17.001

G#209922
A-2-4, SM
WC=19.7%

22.801

Remarks:

Hammer #283

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.

Page 1 of 5

Boring No.:

BB-ACNR-101




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-101
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger ID/OD: 5" Solid Stem
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+45.9, 129 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

WOR/C = weight of rods or casing

Ngo = SPT N-uncorrected corrected for hammer efficiency

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = g = N :“Uj o Testing
<} = © £ 9 3] s} ) s Results/
= z a] = o —
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £21%¢ = and
| ® & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
25 Olive brown, wet, stiff, SILT, trace sand in layers, trace gravel G#209923
: a , wet, ) ) ) .
6D 24/24 {25.00 - 27.00 4/5/6/6 11 12 48 awashed ahead of Casing. A4, ML
WC=30.1%
a48
V1 27.33-27.50| Su=>1045/943 psf 62 24.5x50.8 mm vane raw torque readings:
V1:624/24 in-lbs
MV Could not push 67 Failed 24.5x50.8 mm vane attempt.
61
[ ¥ 7D 24/24 [30.00 - 32.00 /-I5/6 51 (7DiA) 30.0-31.5' hgs. Grap92t
VU= oL o - Brown/olive, wet, stiff, SILT, some clay, trace sand in layers. A-4, CL-ML
M2 30-63-31.00—Su=1317/357 psf 55x110 mm vane raw torque readings: WC=33.1%
MV Could not push 58 V2: 29.5/8.0 ft-Ibs
(7D/B) 31.5-32.0" bgs. Cin&ﬁZLS
70 Brown, wet, SILT, some sand with iron staining, trace clay. WC-’25 3%
Failed 55x110 mm vane attempt. S
68
73
[ 35 Failed Tube sample with piston sampler, no recovery. G#210269
8D/MU | 24/22 |35.00 - 37.00 3121272 4 4 56 Brown, wet, soft, SILT, little clay, little sand in layers. A-4, ML
WC=26.9%
65
68
78
70 ]198.70 39.501
[ 40 K Grey, wet, medium stiff, SILT, some clay, trace fine sand in layers.
ay 24/24 140.00 - 42.00  Piston Sampler 58 aPiston sampler had sand in it, making it difficult to release, tube
dropped when taken off sampler.
60
V3 42.63 - 43.00]  Su=536/107 psf 55 .
P 55x110 mm vane raw torque readings:
V3:12.0/2.4 ft-lbs
V4 43.63 - 44.00|  Su=634/156 psf 65
P V4: 14.2135 ft-Ibs
53
[ 45 | Grey, wet, very soft to medium stiff, SILT, some clay, trace fine sand in | G,C#210617
2U 24/24 145.00 - 47.00 Piston Sampler - 69 layers. A-4, ML
WC=30.6%
62 LL=22
PL=19
V5 47.63 - 48.00 Su=156/89 psf 69 =
u ps 55x110 mm vane raw torque readings: PI=3
V5: 3.5/2.0 ft-lbs
V6 48.63 - 49.00|  Su=723/134 psf 65
p V6: 16.2/3.0 ft-Ibs
56
50
Remarks:
Hammer #283
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 5
* Water level readings have b de at ti d und: ditions stated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-ACNR-101




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-101
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger ID/OD: 5" Solid Stem
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+45.9, 129 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger T, = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
V = Insitu Vane Shear Test, PP = Pocket Penetrometer WOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— b Laboratory
= £ S o ) - esults
- z [a} & Q 3
£ 2 5 S e . % = £ o é 2 Visual Description and Remarks AASHTO
el £ = | E £885€ | S| g|ai|s-| 8 qond
o3 & 3 =Ry s2sw” 3 e | gd|loz| 8 Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
50 L i i i
9D 24124 [50.00-52.00]  sample thru vane 58 ’I':l! Grey, wet, medium stiff, Clayey S_ILT, trace fine sand. G#210270
/7 50.63-51.001  Su=625/134 psf ;';':' f| 55x110 mm vane raw torque readings: A-4, CL-ML
i WA V7 14.0/3.0 ft-lbs WC=32.4%
V8 51.63 - 52.00 Su=625/156 psf 57 A -
P T Vs: 14.0/3.5 ft-lbs LL=28
56 T PL=22
AL PI=6
gV
.
f l’ £
57 -'a!.!
57 il
L 55 gl ) ) )
i T Grey, wet, medium stiff, Clayey SILT, trace fine sand. G,C#210618
3uU 24/24 |55.00 - 57.00 Piston Sampler - 68 :.“g g5 A-6,CL
il WC=32.8%
62 :./.p 1 LL=30
-."-, 4 PL=19
V9 57.63 - 58.00 Su=625/147 psf 70 ot . =
P -:a‘: | 55x110 mm vane raw torque readings: PI=11
i V9: 14.0/3.3 ft-Ibs
V10 58.63 - 59.00 Su=737/170 psf 69 :
! P T V10165138 filbs
bl !’ ,'!'
- 60 = e N ,
i Grey, wet, medium stiff, Clayey SILT, trace fine sand. G#210271
10D 24/24 160.00 - 62.00| sample thru vane - 83 b - A-4. CL
\/11 60.63-61.001  Su=737/170 psf i#tM] 55110 mm vane raw torque readings: WC-éO 9%
V12 6163-6200]  Su=848/192 psf o1 A V1L 165/38 filbs Lez0
: : YA V/12:10.0/4.3 ft-lbs LL=30
ey PL=22
105 7 PI=8
1AL
6
11
108 il
pdf
108 P
| fregddy . . .
65 K T Grey, wet, medium stiff, Clayey SILT, trace fine sand. G,C#210619
4U 24/24 165.00 - 67.00 Piston Sampler - 101 :_"g’:: A-6, CL
it WC=38.0%
% ol bl
V13 67.63 - 68.00 Su=603/45 psf 97 F ":*;’: . PI=_11
-:a';,,, 55x110 mm vane raw torque readings:
1t V13: 13.5/1.0 ft-Ibs
V14 68.63 - 69.00 Su=589/45 psf 94 :
P ;-/; A V14:13.2/1.0 ft-Ibs
AL
97 (s
[ 2o b o .
Tt Grey, wet, medium stiff, Clayey SILT, trace fine sand. G#210272
11D 24/24 170.00 - 72.00|  sample thru vane -- 120 W . A-6. CL
\/15 70.63-71.00 Su=674/22 psf 1A 55x110 mm vane raw torque readings: ot o
V16 71.63-72.00|  Su=562/40 psf 100 ] V15 15.1/05 frbs Woms
o P A V16:12.600.9 ft-lbs LL=s1
frd? PL=12
95 * PI1=19
A
¢ ,t",
92 g
gl
80 :
75 it
Remarks:
Hammer #283
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 5
* Water level readings have b de at ti d und: diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-ACNR-101




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-101
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger ID/OD: 5" Solid Stem
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+45.9, 129 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:
D = Split Spoon Sai

mple

MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger
RC = Roller Cone

WOR/C = weight of rods or

WOH = weight of 140lb. hammer

casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected
Sample Information
— b Laboratory
. = g = N E o Testing
o ~ [ = L o
g % &u; % e = 8;/ “%J o 5 :‘) Visual Description and Remarks Aiessﬂ_lt_sé
@ Red - D b= =
gl | 2 £ £85<% | 5| o|G5|5 |8 _and
@ I @ T = ScE50_ N © co|oz| £ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
75 AL i i i
5U 2a24 |75.00 - 77.00 Piston Sampler 89 "I':l! Grey, wet, medium stiff, SILT, some clay, trace fine sand. Gf#:Zlh(/)l?_ZO
fregdd s ~
P WC=26.4%
102 iy LL=22
V17 77.63-78.00|  Su=625/67 psf 85 il e
.63-78. u= S { _
P ;'4'; # 55x110 mm vane raw torque readings: PI=2
M V17: 14.0/1.5 ft-Ibs
V18 78.63 - 79.00 Su=616/54 psf 73 A
P "a!E M \/18: 13.8/1.2 ft-lbs
ik
74 1
L 80 E'l':’ i . .
g Grey, wet, stiff, Clayey SILT, trace fine sand.
12D 24/24 (80.00 - 82.00(  sample thru vane 88 oy .
\/1Q 80.63-81.001  Su=1286/138 psf e ' Al 55x110 mm vane raw torque readings:
it V19: 28.8/3.1 ft-lbs
V20 81.63 - 82.00f Su=>1339/192 psf 73 :
P G v20:>30.0/4.3 fclos
1t
68 / _“! 4y
gl
“ b,
i
72 ; ‘:,v’:
L F97 16
85 | 1 Grey, wet, stiff, Clayey SILT, trace fine sand. Lost bottom 6" of tube, G,C#210621
6U 24/18 [85.00 - 87.00 Piston Sampler --- 83 b g fine sand seam. A-4, CL
(e’ WC=35.2%
66 f ,.e’; LL=31
Vg PL=22
(P
Y% Could not push 99 47104 Failed 55x110 mm vane attempt. PI=9
e
138 ; ", f;
AL
pf
168 A
13D 4.2/3 190.00-90.35 50(4.2") — 123 Grey, wet, dense, fine SAND, little silt, trace clay, trace medium to A-2-4. SC-SM
coarse sand, trace gravel. WC—’Zl 8%
282 Refusal at 90.35' bgs. Roller Coned ahead to 92.0' bgs. =4L.070
146.20 92.001
R1 18/10 [92.00 - 93.50 RQD = N/A% 3£0 R1:White, grey with garnets, Granite pegmetite BOULDER.
NO—] R1:Core Times (min:sec)
323 93.0-93.5' (0:36) 53% Recovery
93.504
269 Roller Coned ahead from 93.5-95.0' bgs.
[ 95 R Grey, wet, fine to coarse SAND, trace silt, trace gravel, broken rock in G#210274
14D |14.4/14.4(95.00 - 96.20 19/32/50(2.4") 192 nose of spoon. A-2-4, SP-SM
Roller Coned ahead from 95.0-100.5' bgs. WC=18.6%
845
(£ Sand with frequent cobbles and boulders. Casing shoe bent, roller cone
%é’ thru shoe. 60 blows/in movement on casing.
100
Remarks:
Hammer #283
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* \{xg;e&]lg\slgl g?:sdgrl?Zthti\éetitafg%rgaagti:r;irr?tessm%ﬁ Lrl\!]w:gélconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB-ACN R_lol




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-101
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 238.2 Auger ID/OD: 5" Solid Stem
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/22/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+45.9, 129 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:
D = Split Spoon Sample

U = Thin Wall Tube Sample

V = Insitu Vane Shear Test,

MD = Unsuccessful Split Spoon Sample attempt

MU = Unsuccessful Thin Wall Tube Sample attempt

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
S £ -~ ° o Testing
S = @ £ S 3 o ) - Results/
- z 5 [a} & Q 3
£ < g 0 e ¢ = £ o .5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £21%¢ = and
| ® & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o n E nnhs z 4 Om |WE|] O
100 R N1/
R2 111177%/ 11010653?0 RQD =77% N‘Q 137.70 lE mi 100.50
: : ‘ Top of Bedrock at Elev. 137.7"
CORE Bgdrock: White, green and grey, coarse grained pegmetite GRANITE
with garnet and mica. Rock Mass Quality = Good
R2:Core Times (min:sec)
100.5-101.5' (5:01)
101.5-102.5' (5:01)
102.5-103.5' (4:39)
" o) 103.5-104.5' (5:40)
| ,T;,‘;,; 104.5-105.5' (5:06)
105 73] 105.5-106.5' (6:09)
4 7% 106.5-107.5' (6:20)
~{;’ 107.5-108.5' (4:58)
7L 108.5-109.5' (5:07)
S \] 4 109.5-110.3' (4:52) 100% Recovery
L2
-5
N
(R
(375
- 110 Py
127.90 = 110.30
Bottom of Exploration at 110.30 feet below ground surface.
115
120
125
Remarks:
Hammer #283
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 5 of 5
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-101




Maine Department of Transportation  |project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-102A
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 216.6 Auger ID/OD: N/A
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/22/08; 13:00-14:00 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 4+93.9, 14.3 Rt. Casing ID/OD: HW Water Level™: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  Automatic X Hydraulic [J Rope & Cathead (]
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test, PP = Pocket Penetrometer WORI/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
P Laboratory
_ z .g = . B o Testing
o ~ [ = Q O o
= z o a © S 2 c - Visual Description and Remarks Results/
= @ 2 o Sl IS o S Qo AASHTO
s| 2 & = 252_0O S £2|%8 = and
& 3 & = LR 3 8| ga|laz| = Unified Class.
[a} [%] o n E nnhs z z Om |WE|] O
0 XXX Grass and brush at surface G#210275
R El KK . ’ ’ . .
1D 2416 0.00 - 2.00 uoin 1 1 HP 252525: Light brown/yellow, damp, loose, fine SAND, little silt, trace gravel, A-2-4, SP-SM
::::::: trace medium to coarse sand, (Fill). WC=9.6%
13 ] aHydraulic Push
QRS
KKKK
13 SRS
KKK
RS
KKK
17 KKK
QS
LK
QS
28 KKK
| $KRKS . N
XRXXK]  Casing refusal on top of Pier Pile Cap, abandon hole and moved 2.3'
45 K] South to BB-ACNR-102.
210.60 6.001
Bottom of Exploration at 6.00 feet below ground surface.
- 10
- 15
- 20
25
Remarks:
Hammer #283
0.7' Concrete Deck thickness.
23.2" from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. B (0] ri n g NO . BB'ACN R'102A




0.7' Concrete Deck thickness.
20.9' from top of Bridge Deck to Ground Surface.

Maine Department of Transportation  |project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-102
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 217.8 Auger ID/OD: N/A
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/22/08, 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+91.6, 14.3 Rt. Casing ID/OD: HW Water Level™: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  Automatic X Hydraulic [J Rope & Cathead (]
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test, PP = Pocket Penetrometer WORI/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
P Laboratory
_ z .g = . B o Testing
e} = © £ S 3] <} ) - Results/
- z a] S o -
£ = g o e = = £ o .5 2 Visual Description and Remarks AASHTO
£ 2 £ g 252 _O g £21|¢ = and
& g & E- LR 3 8| ga|laz| = Unified Class.
[a} [%] o n E nnhs z z Om |WE|] O
0 217.50 4~ Grass at Ground Surface.
4 0.30]
8
11
14
Brown, damp, loose, fine to coarse SAND, trace gravel, broken rock,
1D 2414 4.00-6.00 10/5/3/2 8 8 10 0.2 decomposed wood layer at top of spoon, (Fill).
F 5
14
15
16
13
Brown, damp, very loose, fine SAND, some silt, little clay in layers, G#210294
2D 9.00 - 11.00 1/0/1/0 1 1 1 trace medium to coarse sand, trace gravel, (Fill). A-4, SC-SM
10 \ aHydraulic Push WC=28.6%
aHp
205.80 FRTRT 12.001
J4FtEl  Brown, wet, stiff, SILT, some clay, trace fine sand.
3D/AB 14.00 - 16.00 1/1/0/0 1 1 Hhf GD/A) 140150 Gratozse
L 15 \/1 14.63 - 15.00  Su=1116/134 posf 202.80 131k 55%110 mm vane raw torque readings: f\/\-/‘é: %E‘Qﬂ/'—
" ’ (el : 25.0/3.0 ft- =oc.97
V2 1563-16.00  Su=362/67 psf e \VL: 25.013.0 ftlbs .00 LL=27
] (30/B)150-16.0 PL=22
m‘- ,'/,'; Grey, wet, soft, SILT, some clay, trace fine sand in layers. PI=5
", fi] 55x110 mm vane raw torque readings: G#210297
pre .| V2:8.1/1.5 ft-lbs A-4, CL-ML
el WC=33.5%
freids LL=25
| 1 . i ) PL=20
i :.‘4.* td  Grey, wet, medium stiff, SILT, some clay, trace fine sand. PI=5
1V 24/22 [19.00 - 21.00 Piston Sampler bl G.CH210622
L 1 - ’
20 gy A-4, CL-ML
frd? WC=30.2%
V3 21.63-22.00|  Su=674/232 psf e Non-Plastic
.63 - 22. u= S AL
P f 4': #] 55x110 mm vane raw torque readings:
1A V3 15.1/5.2 ft-lbs
V4 22.63-23. =62 f i s
63-23.00]  Su=629/89 ps T Va: 14.1/2.0 ft-lbs
b,
(i
D 2ai24 |24.00 - 26.00 e th ..‘4_! Ei  Grey, wet, medium stiff, SILT, some clay, trace fine sand. G#210295
.00 - 26. sample thru vane LA .
25 P E(f #] 55x110 mm vane raw torque readings: A-4, CL-ML
Remarks:
Hammer #283

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

than those present at the time measurements were made.

Page 1 of 4

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other B .
oring No.: BB-ACNR-102




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-102
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 217.8 Auger ID/OD: N/A
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/22/08, 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+91.6, 14.3 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index

G = Grain Size Analysis

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

0.7' Concrete Deck thickness.
20.9' from top of Bridge Deck to Ground Surface.

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— b Laboratory
. = g = _ E o Testir|1g/
o = [ £ < o ) - Results,
= z [a} < o 4
£ < 5 0 e % = £ o 5 2 Visual Description and Remarks AASHTO
s ° £ =3 Q3¢ O 2 £¢|% = and
gl & S E- 323G¢C 5| 8| 2s5|so| &8 Unified Class.
[a} n o nE nnhS z 4 Om |WE|] O
25 V5 24.63 - 25.00 Su=545/98 psf M V5 12.2/2.2 ft-lbs WC=31.5%
V6 25.63 - 26.00 Su=643/161 psf E'!':’ :' V6: 14.4/3.6 ft-lbs LL=27
P PL=20
g’ PI=7
gy
(b,
f l" ..
-';!.!
i A  Grey, wet, medium stiff, SILT, some clay, trace fine sand in layers. G,C#210623
2U 24/15 |29.00-31.00|  Piston Sampler o A-6. CL
P i
[ it WC=29.8%
el f LL=34
i PL=23
V7 31.63 - 32.00 Su=384/103 psf : . =
! P ;~¢'; i#] 55x110 mm vane raw torque readings: PI=11
MM V7:8.6/2.3 ft-lbs
V8 32.63 - 33.00 Su=527/94 psf i W
MU V8: 11.8/2.1 ft-lbs
pf
Vo 33.63-34.00]  Su=616/134 psf ;'4'; i 55x110 mm vane raw torque readings:
1M V9: 13.8/3.0 ft-lbs
\E}Pn 24124 gjgg - 2222 sglrlrl[;lgrmrgﬁvg?fe ..,,g’; Grey, wet, medium stiff, Clayey SILT, trace fine sand.
- 35 - P fi] V10: 16.8/3.5 ft-lbs
L
L
4!’::
i
Pt
(B 443
(il
. Mt Failed Tube attempt, tube empty. took spoon sample. G#210298
6D/MU | 24/24 |39.00 - 41.00 0-24"(WO1P) A Grey, wet, medium stiff, Clayey SILT, with black staining, trace fine A-4, ML
[ 40 A sand. WC=35.4%
:.‘,g’; Washed ahead 2.0 to 41.0" bgs, took tube sample 3U. LL=35
- Y] Grey, wet, medium stiff, silty CLAY with black staining, trace fine sand.| ~ PL=27
3U 24/24 [41.00 - 43.00 Piston Sampler o P1=8
el G,C#210624
el A4, CL
WM =38.49
f 4,"- Grey, wet, medium stiff, silty CLAY with black staining, trace fine sand. WELS_,E;;/O
7D 24/24 [43.00 - 45.00( sample thru vane " . _
\/11 43.63 - 44.00 Su=670/67 psf ;:/:' fl 55x110 mm vane raw torque readings: PL=19
1t V11 15.0/1.5 ft-Ibs P1=8
V12 44.63 - 45.00 Su=714/76 psf i
L 45 ! P "a‘: /| V12: 16.0/1.7 ft-los
1L
T
4
f.':e’?
."',v_f-
L
L
:'}f.!’;:
) cf 4." 4 Grey, wet, medium stiff, Clayey SILT, trace fine sand. G,#210625
50 4U 24/24 149.00-51.00|  Piston Sampler i A-4, CL-ML
Remarks:
Hammer #283

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.

Page 2 of 4

Boring No.: BB-ACNR-102




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-102
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 217.8 Auger ID/OD: N/A
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/22/08, 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+91.6, 14.3 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— b Laboratory
. = g = _ E o Testir|1g/
o = [ £ < o ) - Results,
= z a] = o —
£ 2 5 S e % = £ o é 2 Visual Description and Remarks AASHTO
sl 2| £ | 8 £55-2 | 2| g|Eg|5.| 3 Cac
@ 3 g gz 82:gT 3 3| es|ag| & Unified Class.
[a] %] o nE nnno z z O |WE|] O
50 PP WC=30.7%
ety LL=26
:_:‘! r PL=19
V13 51.63 - 52.00 Su=670/85 psf ALl =
P { ': #] 55x110 mm vane raw torque readings: PI=7
LA V13:15.0/1.9 ft-Ibs
V14 52.63 - 53.00 Su=629/54 psf 2L
! P A V14141712 fibs
M
."4.' i
gkl Grey, wet, medium stiff, Clayey SILT, trace fine sand. G#210299
8D 24/24 |54.00-56.00] sample thru vane A . A-4. CL
L 55 4 \vas 54.63-5500 Su=580/80 psf /] 55x110 mm vane raw torque readings: B
V16 55.63-56.00]  Su=848/89 psf W] V15 13,018 ftlbs WC‘?‘;-G %
Rl Wi V16:19.0/2.0 ft-lbs LL=29
it PL=20
j.:;, 4 PI=9
i ‘? 19
\ I :"4.' g
T
f !",'!_ . . . "
K i  Grey, wet, medium stiff to stiff, Clayey SILT, trace fine sand. G,C#210626
5U 24/20 (59.00 - 61.00 Piston Sampler Y ',f_'- A-6, CL
- 60 \ / £ WC=36.8%
) LL=33
th 143
j,:!g’;: PL=22
V17 61.63 - 62.00 Su=723/152 psf \ / A qf ) =
P { ': #] 55x110 mm vane raw torque readings: PI=LL
AR V17 16.2/3.4 ft-Ibs
V18 62.63 - 63.00f Su=1045/179 psf el
P \I T V18 23.414.0 filbs
s
i
153.80 e 64.00]  G#210300
9D 24/14 |64.00 - 66.00 12/24/23/29 47 50 90 T Gr_efy, wet, dense, fine SAND, little silt, trace medium to coarse sand, A-2-4 SM
L 65 uniform. o
b109 b109 blows for 0.7'. WC=20.3%
79
154
- 70
137
Grey, wet, very dense, fine to coarse SAND, some gravel, trace silt, with| G#210601
10D 24/12 [71.00 - 73.00 33/25/25/33 50 53 182 broken rock. A-1-b, SW-SM
co57 €257 blows for 0.8". WC=10.4%
. Grey, wet, very dense, fine to coarse SAND, some gravel, trace silt,
- 11D 9.6/8 [74.00 - 74.80 36/50(3.6") - 81 occasional cobbles.
Remarks:
Hammer #283
0.7' Concrete Deck thickness.
20.9' from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 4
* \{xg;e&]lg\slgl g?:sdgrl?Zthti\éetitafg%rgaagti:r;irr?tessm%ﬁ Lrl\!]w:gélconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB-ACN R-102




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-102
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: Northern Test Boring Elevation (ft.) 217.8 Auger ID/OD: N/A
Operator: Mike/Nick Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: K. Maguire Rig Type: Diedrick D50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/22/08, 5/29/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"x10"
Boring Location: 4+91.6, 14.3 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.633 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

Sy(lab) = Lab Vane Shear Strength (psf)

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
= £ -~ B > Testing
S = @ £ S 3 o ) - Results/
= z 5 a S o |
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £21%¢ = and
g = & 3z 3LLGk 3 8| kelag| & Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
75 TITTTTT
115
129
176
559
- q d765 blows for 0.8
12D 9.6/2 (79.00 - 79.80 48/50(3.6") - 765 Grey, wet, very dense, fine to coarse SAND, some gravel, trace silt,
- 80 | occasional cobbles, (Till).
EWA €Washed ahead to 84.9' bgs.
e Grey, wet, very dense, fine to coarse SAND, little gravel, little silt, (Till)] G#210602
13D 7.2/12 (84.00 - 84.60 79/50(1.2") NQ i A-2-4. SP-SM
L g5 R1 111.6/55 184,90 -94.20 RQD = N/A% 2 132.9op0IRREERE 84.90- WC—':LZ oot
CO‘RE > R1: Pegmetite boulders with iron staining over Gneiss boulders with fine| —1e.e”h
to coarse silty sand layers.
R1:Core Times: (min:sec)
84.9-85.9' (2:08)
85.9-86.9' (2:00)
86.9-87.9' (4:03)
129.90 {187.9-88.9' (3:46)
| 88.9-89.9' (3:40)
\89.9-90.9' (3:15)
[» 90.9-91.9' (4:31)
L 90 l91.9-92.9' (5:04)
192.9-93.9' (5:45)
|93.9-94.2' (3:11) 46% Recovery
lg)re Blocked
Grey, wet very dense, fine to coarse SAND, little gravel, little silt.
123.80 - %4 94.001
R2 48/48 94.20 - 98.20 RQD = 65% (v ;oc|  Top of Bedrock at Elev. 123.8'. ) ) )
L 95 \+A=%71 Bedrock: Black, white and grey, GNEISS interbedded with pegmetite
:?« ~*1 intrusions, chlorite rich. Rock Mass Quality = Fair
,:}f‘r,,i R2:Core Times (min:sec)
txd 94.2-95.2'(3:32)
\ |/ L ‘i 95.2-96.2' (3:35)
[0, | 96.2-97.2' (3:15)
of yine| 97.2-98.2 (2:16) 100% recovery
119.60 |24 Core Blocked
98.204
Bottom of Exploration at 98.20 feet below ground surface.
100
Remarks:
Hammer #283
0.7' Concrete Deck thickness.
20.9' from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 4
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-102




CNR Railroad Crossing, Routes 4/100/202 Bori ng No.:

BB-ACNR-103

Maine Department of Transportation  |project:
Soil/Rock Exploration Log . .
Location: Auburn, Maine .

US CUSTOMARY UNITS ocation PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 224.4 Auger ID/OD: N/A
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/21/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 5+60.6, 14.2 Rt. Casing ID/OD: HW Water Level™: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  Automatic X Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone

WOH = weight of 140lb. hammer

WORI/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)
Ty = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
N-uncorrected = Raw field SPT N-value PL = Plastic Limit
Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
P Laboratory
_ z .g = . B o Testing
o ~ [ = Q O o
g % 8 % e = 8;/ % 5 —o' Visual Description and Remarks Ai%s"::lﬁg
| 2| ¢ s 252 _0O 8 228 |5 and
& g & E- LR 3 8| ga|laz| = Unified Class.
[a} [%] o n E nnhs z z Om |WE|] O
0 IR 1 1 - - -
D oaja 0.00 - 2.00 A 2 3 6 ::::::: Light brown, dry, very loose, fine SAND with roots and wood, (Fill).
RIS
KKKK
7 K
QKKK
QRS
KKKK
5 LK
KKK
RS
3 3RS
RIS
LK
QS
5 KRR
| 5 bosesese: I . ) .
:.:.:.: Light brown, wet, loose, fine Sandy SILT, some silt, trace medium to G#210603
2D 24/12 | 5.00-7.00 1721211 4 5 8 ::::::: coarse sand, trace gravel, trace clay, (Fill). A-4, ML
S WC=25.8%
? R
3RS
2 RIS
KKKK
QK
KKK
3 KL
KKKK
SRS
2 RHXS
RIS
[ 10 R Simi
3RS imilar to above.
3D | 24714 [10.00-12.00] WORMOHMWOH 1 3 SR
WOR QRS
KKK
QRS
7 KRR
LS
KKK
QRS
10 LK
LK
QS
KK
6 KK
‘000‘
21040 gt 14.001
L 15 3 gl
At Grey, wet, medium stiff, SILT, some clay, trace fine sand. G,C#210627
1U 24/24 |15.00 - 17.00 WOR/WOR woc g A4 CL-ML
4 ‘! 1
e WC=34.3%
woc s LL=28
il PL=21
Vi 17.52-17.95|  Su=632/110 psf WOH i1 65x130 mm vane raw torque readings: PI=7
_ fMid V1:23.0/4.0 ft-lbs
WOH il
af! ﬂ L
L 20 i
4D 24/24 12050 -22.50|  push thru vane woc i/ Grey, wet, medium stiff, SILT, some clay, trace fine sand. G#210604
T 65x130 mm vane raw torque readings: A-6, CL
V3 21.07-21.50|  Su=650/110 psf woc o V24 00 e LCraue reading WO=33.9%
fid Vva:10.0/3.0 ft-Io LL=36
A\ 22.07 - 22.50 Su=522/82 psf WOH 7 ¥ PL=22
j.:_; f PI=14
WOH s g5
gl
oe WOH 7
Remarks:
0.6' Concrete Deck thickness.
19.0" from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 4
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those presen?at the time measurements were made. Y B orin g NO . BB'ACN R'103




Maine Department of Transportation

Soil/Rock Exploration Log

Project: CNR Railroad Crossing, Routes 4/100/202 Bori ng No.:

BB-ACNR-103

Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 224.4 Auger ID/OD: N/A
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/21/08 Drilling Method: Cased Wash Borin Core Barrel: NQ-2"
g g
Boring Location: 5+60.6, 14.2 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
\2
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
V = Insitu Vane Shear Test, PP = Pocket Penetrometer WOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— b Laboratory
. = g = _ E o Testir|1g/
o = [ £ < o ) - Results,
= b (a] < o —
£ 2 g S e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
s| e £ g 252_0O el _lEgelT | 5 and
8 3 & 3z 32epl 3 8| R3|azs| ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
25 T i i i
2U 2a24 125.00 - 27.00 WOR/WOR WOH "I':l! Grey, wet, medium stiff, SILT, some clay, trace fine sand. Gf#:Zlh(/)l?_%
pregd? g -
P WC=29.0%
" gl PL=23
it PI=4
gV
"3
_ 1 g
Vo 28.57-29.00]  Su=522/110 psf 22 T 65x130 mm vane raw torque readings:
V6 20.57-30.00]  Su=577/137 psf 19 W V5 19.0/40tlbs
RS - Lt V6: 21.0/5.0 ft-lbs
L 30 p 4:' 3
A
5D | 24/18 |30.50-32.50|  push thru vane 14 :.:‘? M Similar to above.
it 65x130 mm vane raw torque readings:
V7 31.07 - 31.50 Su=838/165 psf 19 A /7 30.5/6.0 ft-Ibs q g
:.‘ 9 d N N N
Tk \V/8: 32.0/7.0 ft-lbs
V8 32.07 - 32.50 Su=879/192 psf 21 :_"! g
. b,
743
2 ] 4:',1:
L WM
35 . 1 Grey, wet, stiff, SILT, some clay, trace fine sand. G,C#210629
3U 24/24 [35.00 - 37.00| WOR/HydralicPush 14 At A-6. CL
regd? i
£ WC=34.3%
21 )5 LL=35
dhFld
it PL=21
Vo 37.57-38.00  Su=1044/220 psf 2 ;-,4:’ il 65x130 mm vane raw torque readings: PI=14
V10 38.57-39.00 Su=1099/247 psf 29 A Vo 38080 ftlbs
=039 u= ps A V10: 40.0/9.0 ft-bs
pdf
30 4
L 10 ;'4::' 3
1L EN
6D 24/24 |40.50 - 42.50|  push thru vane 12 /' ‘,.!:; Grey, wet, medium stiff, Clayey SILT, trace fine sand. G#210605
MM 55x110 mm vane raw torque readings: A-6, CL
Vi1l 41.13-41.50|  Su=893/156 psf 22 W ' WC=36.8%
A V11 20.0/3.5 ft-Ibs y
i =
V12 42.13-4250|  Su=893/156 psf 26 f.‘:;v?; V12:200/3.5 ft-lbs -
i PI=14
2 gl
it
24 ::, r:
[ 45 T Grey, wet, medium stiff, SILT, some clay, trace fine sand. G,C#210630
4U 24/24 [45.00 - 47.00 WOR/WOR 13 At A-6. ML
LA i
A WC=40.8%
18 A1 LL=37
1
i PL=27
V13 47.63 - 48.00 Su=871/134 psf 20 { =
P ;'4';,&_ 55x110 mm vane raw torque readings: PI=10
1 V13: 19.5/3.0 ft-Ibs
V14 48.63-49.00|  Su=982/223 psf 19 Hi
P -~;!E';. V14: 22.0/5.0 ft-lbs
{1
21 {
50 i
Remarks:
0.6' Concrete Deck thickness.
19.0" from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 4
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-103




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-103
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS I PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 224.4 Auger ID/OD: N/A
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/21/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 5+60.6, 14.2 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index

G = Grain Size Analysis

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
—~ - = 5 8 ) - esults,
£ % g % e ¢ = £ 5 :_') Visual Description and Remarks AASHTO
£ = c = 252 _©O 2 2 21| s = and
gl & S E- 3e8GC 5| 8|83 |23 ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
50
7D 24/24 150.50-52.50|  push thru vane - 18 ) Grey, wet, stiff, SILT, trace fine sand.
: _ 55x110 mm vane raw torque readings:
V15 51.13-51.50 Su=1161/112 psf 21 V15: 26.0/2.5 ft-Ibs
V16 52.13-5250] Su=1250/201 psf 2 V16:28.0/4.5 ft-lbs
24
23
[ 55 Gret, wet, stiff, Clayey SILT, trace fine sand. G,C#210631
5U 24/24 [55.00 - 57.00 WOR/WOR 21 A-6,CL
WC=40.2%
26 LL=35
PL=23
V17 57.63-58.00 Su=1473/179 psf 26 =
5 P 55x110 mm vane raw torque readings: PI=12
V17: 33.0/4.0 ft-lbs
V18 58.63 - 59.00| Su=1384/223 psf 26
! - V18: 31.0/5.0 ft-Ibs
48 59.501
[ 60 Brown, wet, medium dense, fine to medium SAND, little silt, trace G#210606
8D 24/16 [60.00 - 62.00 71617114 13 17 48 coarse sand, trace gravel. A-2-4, SM
WC=22.5%
62
77
77
82
[ 65 Brown, wet, medium dense, fine to medium SAND, little silt, trace
9D 24/17 [65.00 - 67.00 4/5/5/10 10 13 64 coarse sand, trace gravel.
93
120
174
246
70 Brown, wet, very dense, fine to coarse SAND, little gravel, little silt. G#210607
10D 24/16 |(70.00 - 72.00 26/42/40/55 82 105 74 A-2-4, SM
WC=13.0%
127
175
2125 blows for 0.3.
RL | 60559 [7330-7830]  RQD =65% ajps 15110 73.30]
NO— Top of Bedrock at Elev. 151.1'
CO‘RE Bedrock: White, green and grey, coarse grained, pegmetite GRANITE,
75
Remarks:
0.6' Concrete Deck thickness.
19.0" from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 4
* Water level readings have b de at ti d und diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-ACNR-103




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOTing No.: BB-ACNR-103
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 224.4 Auger ID/OD: N/A
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/19/08, 5/21/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 5+60.6, 14.2 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
c £ ~ B Testing
=) = o = < © ) - Results/
= P4 > [a] < o
£ < g 0 e ¢ = £ o 5 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £21%¢ and
g = & e 3223¢ 3 8| g8 | Unified Class.
[a] [2) [28 n o munwm=o P4 =z Oom L
75 with garnet and mica, no bedding.
Rock Mass Quality = Fair
R1:Core Times (min:sec)
73.3-74.3' (7:41)
74.3-75.3' (7:06)
75.3-76.3' (6:35)
76.3-77.3' (6:41)
R2 60/58 [78.30 - 83.30 RQD = 45% 77.3-78.3' (6:52) 98% Recovery
R2: Rock Quality = Poor
s 2 Core Times (min:sec)
L 80 ::\’)‘ilv;“/( 78.3-79.3' (5:14)
- /\f‘_(,‘, 79.3-80.3' (5:08)
- 4,*_ 80.3-81.3' (5:24)
2] 81.3-82.3 (5:29)
i 34‘ 82.3-83.3' (5:00) 96% Recovery
o
LS
14110 % 83.301
Bottom of Exploration at 83.30 feet below ground surface.
- 85
- 90
- 95
100
Remarks:
0.6' Concrete Deck thickness.
19.0" from top of Bridge Deck to Ground Surface.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 4
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-103




Maine Department of Transportation  |project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-104
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS ocation PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 241.1 Auger ID/OD: 5" Solid Stem
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/21/08, 5/27/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+01.9, 11.7 Rt. Casing ID/OD: HW Water Level™: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  Automatic X Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone

WOH = weight of 140lb. hammer

WORI/C = weight of rods or casing
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent

ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
N-uncorrected = Raw field SPT N-value PL = Plastic Limit
Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Su(lab) = Lab Vane Shear Strength (psf)

Sample Information

Sample No.

Pen./Rec. (in.)

Sample Depth

£
E

Blows (/6 in.)
Shear
Strength

or RQD (%)

(psf)

N-uncorrected

)

Casing
Blows

Visual Description and Remarks

Elevation
Graphic Log

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

S| Depth (ft.)

SSA

13.2/13.2

1.00-2.10

10/25/20(1.2")

2D/A

24/18

5.00 - 7.00

4/6/514

11

14

Pavement

&

0:9:0.0:9,0.0.9.0 000 0 0.0.0.9.9.9

0.501
Brown, dry, very dense, fine to coarse SAND, little gravel, little silt,
occasional cobbles, (Fill).

Boulder from 2.1-3.2' bgs.

QRRIRIRIIRRXIIRRNKR

(2D/A) 5.0-6.5".
Similar to above, medium dense.

9000000000000 00 0000 00 00 0 0000
SOOIV,

&
2%

RINIIRIIIINE
3K
&5

S
o
0

234.60

(2D) 6.5-7.0' bgs.
Light brown, damp, Sandy SILT, little clay, (Fill).

CXKKRKR
SRR
CRKRKR

0000000
P

X
0000000,

KR
XXX
3K

RIRIRERRERK

%%
K2

- 10
3D

24/19

10.00 - 12.00

15/9/9/16

18

23

15

4D

24120

15.00 - 17.00

417/9/9

16

21

143

157

123

232.10

Golden brown, damp, medium dense, fine SAND, trace silt, trace
medium to coarse sand, (Fill).

Golden brown, damp, medium dense, fine SAND, trace silt, trace
medium to coarse sand, (Fill).

23RS,
ZRRERHRRIIRIIRLIIRIIRIIRRRIKKKY

0. 0.0.0.0.90.90.9.00 000,009 0.00.0.0.90.0.09.0.0.9.0.0.9

o
53
R

S
X5
&
2%

9000000 000 000,009 0000000 00.0.0.9.0.0.0

:0000000000000000000000000000000

%

X
%

5%

79

87

- 20
5D

24120

20.50 - 22.50

2141817

12

15

64

81

88

87

6D
25

24122

24.00 - 26.00

716/7/6

13

17

57

223.10 [t 18.00]

Olive-brown, moist, medium dense, SILT, some fine sand, little clay,
trace roots.

G#210608
A-1-b, SM
WC=4.5%
G#210609
A-4, ML
WC=20.9%

G#210610
A-3, SP-SM
WC=8.6%

G#210611
A-4, ML
WC=21.0%

G#210612
A-4, ML

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-104
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 241.1 Auger ID/OD: 5" Solid Stem
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/21/08, 5/27/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+01.9, 11.7 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer

WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
Laboratory
- < o :
= = - 3 Testing
= g i § e g 8 c §) Visual Description and Remarks Results/
E o o @ € g 5 5 o |8 ° P AASHTO
£ s « g 25 2 =9 e o | £ g § = and
2 3 & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
25 67 Olive-brown, wet, medium dense, SILT, little sand, little clay. WC=25.5%
68
67
7DIMV | 24/24 12950 - 3150  3/WOH/WOH/1 53 EEN Failed 55x110 mm vane attempt, could not push. G#210613
30 114 Olive, wet, very soft, SILT, little clay, trace fine sand. A-4, ML
59 e WC=30.7%
LL=25
61 b PL=22
bE P1=3
55 TEHER
54 |207.70 5;, Hif 33.401
/M
',4",/ Grey, wet, soft to medium stiff, Clayey SILT, trace fine sand. G,C#210632
1 24/24 (34.00 - 36.00f WOR/Hyd Push 46 ‘/'/' A-4, CL
L 35 o :/:/: WC=36.7%
W/ LL=30
V1 36.63 - 37.00 Su=513/89 psf 59 ::/::/: iy
.63 - 37. u= S . =
P /:/:, 55x110 mm vane raw torque readings: PI=8
) V1:11.5/2.0 ft-lbs
V2 37.63-38.00|  Su=491/89 psf 54 A
P JrA v2: 11020 ftlbs
/Ly
59 il
4::,4::/
54 "/'/
- 40 q ‘! ‘!
A
8D 24124 140.50 - 42.50 push thru vane - 70 :/:/: Similar to above, medium stiff. G#210614
iV . A-6, CL
: _ /4 55x110 mm vane raw torque readings: e
V3 41.13 - 41.50 Su=625/89 psf 91 /:/:' V3: 14.0/2.0 fi-lbs WEESé'f%
7| Lo . _ =
V4 42.13-42.50|  Su=737/134 psf 79 s V4: 165/3.0 ft-Ibs PL=19
A PI=12
= | W
)y
] '/'/' Grey, wet, stiff, Silty CLAY, trace fine sand. G,C#210633
2U 24/24 [44.00 - 46.00) WOR/HydraulicPus 62 "/'/ A-6,CL
45 ” ] WC=36.9%
WA LL=36
V5 46.63 - 47.00|  Su=1049/223 psf 79 ::"::": i
. - . u= S =
P /:/:, 55x110 mm vane raw torque readings: PI=12
il V5:23.5/5.0 ft-lbs
V6 47.63-48.00| Su=1071/223 psf 77 g
P [l v6: 24.0/5.0 felbs
Ay
73 ",//
g
PV
0 9D 24/24 149.50-51.50  push thru vane 66 ‘/"/ Similar to above, stiff. G#210615
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-104




Maine Department of Transportation Project: CNR Railroad Crossing, Routes 4/100/202 | BOring No.: BB-ACNR-104
Soil/Rock Exploration Log . .
Location: Auburn, Maine .
US CUSTOMARY UNITS PIN: 15600.00
Driller: MaineDOT Elevation (ft.) 241.1 Auger ID/OD: 5" Solid Stem
Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/21/08, 5/27/08 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+01.9, 11.7 Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.77 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

Sy(lab) = Lab Vane Shear Strength (psf)

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = g = _ g o Testir|1g/
o = [ £ < o ) - Results,
= b (a] < o —
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £21%¢ = and
| ® & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o nE nnhs z 4 Om |WE|] O
50 WIMIA s5x110 dinas: A-6, CL
: _ WM X110 mm vane raw torque readings: ©
V7 50.13 - 50.50| Su=1027/201 psf 67 ‘;/,/ V7: 23.0/4.5 ft-lbs WSEM;S%
v : : =
V8 51.13-5150| Su=1161/268 psf 67 ]| V8 26:0/6.01tlbs PL=25
A
g PI=14
73 W/
M
gV
7 g
187 10 {0 54.00]
. P47 4.
3u 12/12 |54.00-55.00|  Hydraulic Push 53 ‘-fl‘i ¢ Grey, wet, soft, SILT, some clay, trace sand, trace gravel. ,fif#élfﬁ,?f
- 55 38 WC=29.5%
200 LL=25
T 1185.00 Roller Coned ahead to 56.1' bgs. PL=20
R1 60/60 [56.10 - 61.10 RQD =28% NO 56.101 PI=5
CORE- Top of Bedrock at Elev. 185.0'
Bedrock: White, green and grey, coarse grained, pegmetite GRANITE,
with garnet and mica. Rock Mass Quality = Poor
R1: Core Times (min:sec)
56.1-57.1' (7:28)
57.1-58.1' (5:42)
L 60 58.1-59.1' (4:43)
59.1-60.1' (3:19)
60.1-61.1' (10:32) 100% Recovery
Rock Mass Quality = Fair
R =539
R2 60/60 (61.10 - 66.10 RQD =53% R2: Core Times (min:sec)
61.1-62.1' (7:08)
62.1-63.1' (4:28)
63.1-64.1' (7:48)
64.1-65.1' (8:00)
65.1-66.1' (8:51) 100% Recovery
65
175.00 66.107
Bottom of Exploration at 66.10 feet below ground surface.
- 70
75
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-ACNR-104




Appendix B

Laboratory Data



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Auburn Project Number: 15600.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.] L.L. | P.I. Classification
Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified JAASHTOJ] Frost
BB-ACNR-101, 2D 4+459 |129Rt.| 5.0-7.0 209920 1 4.4 SP-SM | A-3 0
BB-ACNR-101,4D 4+459 |12.9Rt.| 15.0-17.0 | 209921 1 11.3 SP-SM| A-3 0
BB-ACNR-101, 5D 4+45.9 |12.9 Rt.| 20.0-22.0 | 209922 1 19.7 SM A-2-41 1l
BB-ACNR-101, 6D 4+459 |12.9 Rt.| 25.0-27.0 | 209923 1 30.1 ML A-4 \Y%
BB-ACNR-101, 7D/A| 4+45.9 [12.9 Rt.| 30.0-31.5 | 209924 1 33.1 CL-ML | A-4 \%
BB-ACNR-101, 7D/B| 4+45.9 |12.9Rt.| 31.5-32.0 | 209925 1 25.3 ML A-4 \Y%
BB-ACNR-101, 8D 4+45.9 |12.9 Rt.| 35.0-37.0 | 210269 2 26.9 ML A-4 \%
BB-ACNR-101, 2U 4+459 |12.9 Rt.| 45.0-47.0 | 210617 2 30.6| 22 | 3 ML A-4 \Y%
BB-ACNR-101, 9D 4+45.9 |12.9 Rt.| 50.0-52.0 | 210270 2 3241 28| 6 [ CL-ML [ A-4 \%
BB-ACNR-101, 3U 4+459 |12.9 Rt.| 55.0-57.0 | 210618 2 32.8] 30 | 11 CL A-6 \Y%
BB-ACNR-101, 10D [ 4+45.9 |12.9 Rt.| 60.0-62.0 | 210271 2 30.9| 30 | 8 CL A-4 \%
BB-ACNR-101, 4U 4+459 |12.9 Rt.| 65.0-67.0 | 210619 2 38.01 35 | 11 CL A-6 \Y%
BB-ACNR-101, 11D | 4+45.9 [12.9 Rt.| 70.0-72.0 | 210272 3 34.4]1 31|19 CL A-6 Il
BB-ACNR-101, 5U 4+459 |12.9Rt.| 75.0-77.0 | 210620 3 26.4( 22 | 2 ML A-4 \Y%
BB-ACNR-101, 6U 4+45.9 |12.9 Rt.| 85.0-87.0 | 210621 3 3521 31| 9 CL A-4 \%
BB-ACNR-101, 13D | 4+45.9 |12.9 Rt.|90.0-90.35| 210273 3 21.8 SC-SM| A-2-4 | 1l
BB-ACNR-101,14D | 4+45.9 [12.9 Rt.| 95.0-96.2 | 210274 3 18.6 SP-SM| A-2-4] 0
BB-ACNR-102, 2D 4+91.6 |14.3 Rt.| 9.0-11.0 | 210294 4 28.6 SC-SM| A4 Il
BB-ACNR-102, 3D/A| 4+91.6 |14.3 Rt.| 14.0-15.0 | 210296 4 329 27| 5 [ CL-ML [ A-4 \%
BB-ACNR-102, 3D/B| 4+91.6 |14.3 Rt.| 15.0-16.0 | 210297 4 3351 25| 5 | CL-ML| A4 \Y%
BB-ACNR-102, 1U 4+91.6 |14.3 Rt.| 19.0-21.0 | 210622 4 30.2] -N [ P- [ CL-ML [ A-4 \%
BB-ACNR-102, 4D 4+91.6 |14.3 Rt.| 24.0-26.0 | 210295 4 3151 27| 7 | CL-ML | A-4 \Y%
BB-ACNR-102, 2U 4+91.6 |14.3 Rt.| 29.0-31.0 | 210623 5 29.8( 34 | 11 CL A-6 \%
BB-ACNR-102, 6D 4+91.6 |14.3 Rt.| 39.0-41.0 | 210298 5 354| 35| 8 ML A-4 \Y%
BB-ACNR-102, 3U 4+91.6 |14.3 Rt.| 41.0-43.0 | 210624 5 38.4| 27 | 8 CL A-4 \%
BB-ACNR-102, 4U 4+91.6 |14.3 Rt.| 49.0-51.0 | 210625 5 3071 26 | 7 | CL-ML | A-4 \Y%
BB-ACNR-102, 8D 4+91.6 |14.3 Rt.| 54.0-56.0 | 210299 5 3061 29 [ 9 CL A-4 \%
BB-ACNR-102, 5U 4+91.6 |14.3 Rt.| 59.0-61.0 | 210626 6 36.8| 33 | 11 CL A-6 \Y%
BB-ACNR-102, 9D 4+91.6 |14.3 Rt.| 64.0-66.0 | 210300 6 20.3 SM A-2-41 |l
BB-ACNR-102, 10D [ 4+91.6 |14.3Rt.| 71.0-73.0 | 210601 6 10.4 SW-SM| A-1-b| O
BB-ACNR-102, 13D | 4+91.6 [14.3 Rt.| 84.0-84.6 | 210602 6 12.2 SP-SM| A-2-4] 0
BB-ACNR-102A/1D | 4+93.9 |14.3 Rt.| 0.0-2.0 210275 6 9.6 SP-SM| A-2-4] 0O
BB-ACNR-103, 2D 5+60.6 [14.2Rt.[ 5.0-7.0 210603 7 25.8 ML A-4 \%
BB-ACNR-103, 1U 5+60.6 |14.2 Rt.| 15.0-17.0 | 210627 7 3431 28| 7 | CL-ML | A-4 \Y%
BB-ACNR-103, 4D 5+60.6 [14.2 Rt.| 20.5-22.5 | 210604 7 33.2] 36 | 14 CL A-6 Il
BB-ACNR-103, 2U 5+60.6 |14.2 Rt.| 25.0-27.0 | 210628 7 29.0( 27 | 4 ML A-4 \Y%
BB-ACNR-103, 3U 5+60.6 [14.2 Rt.| 35.0-37.0 | 210629 7 34.3] 35| 14 CL A-6 Il
BB-ACNR-103, 6D 5+60.6 |14.2 Rt.| 40.5-42.5 | 210605 8 36.8] 36 | 14 CL A-6 Il
BB-ACNR-103, 4U 5+60.6 [14.2 Rt.| 45.0-47.0 | 210630 8 40.8| 37 | 10 ML A-6 \%
BB-ACNR-103, 5U 5+60.6 [14.2 Rt.[ 55.0-57.0 | 210631 8 40.2] 35112 CL A-6 Il
BB-ACNR-103, 8D 5+60.6 [14.2 Rt.| 60.0-62.0 | 210606 8 22.5 SM A-2-41 |l
BB-ACNR-103, 10D | 5+60.6 |14.2 Rt.| 70.0-72.0 | 210607 8 13.0 SM A-2-4] |

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification
is followed by the "Frost Susceptibility Rating” from zero (non-frost susceptible) to Class IV (highly frost susceptible).
The "Frost Susceptibility Rating" is based upon the MDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)

WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98
PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98
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State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Auburn Project Number: 15600.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.] L.L. | P.I. Classification

Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified JAASHTO] Frost

BB-ACNR-104, 2D/A| 6+01.9 [11.7 Rt.|] 5.0-6.5 210608 9 4.5 SM | A1-b [ I

BB-ACNR-104, 2D/B| 6+01.9 |11.7Rt| 6.5-7.0 210609 9 20.9 ML A-4 \Y%
BB-ACNR-104, 4D 6+01.9 [11.7 Rt.| 15.0-17.0 | 210610 9 8.6 SP-SM| A-3 0
BB-ACNR-104, 5D 6+01.9 [11.7 Rt.[ 20.5-22.5 | 210611 9 21.0 ML A-4 \Y%
BB-ACNR-104, 6D 6+01.9 [11.7 Rt.| 24.0-26.0 | 210612 9 25.5 ML A-4 \%
BB-ACNR-104, 7D 6+01.9 |11.7 Rt.| 29.5-31.5 | 210613 9 30.7] 25| 3 ML A-4 \Y%
BB-ACNR-104, 1U 6+01.9 [11.7 Rt.| 34.0-36.0 | 210632 10 36.7{ 30| 8 CL A-4 \%
BB-ACNR-104, 8D 6+01.9 |11.7 Rt.| 40.5-42.5 | 210614 10 1319|31]12| CL A-6 [l
BB-ACNR-104, 2U 6+01.9 [11.7 Rt.| 44.0-46.0 | 210633 10 [36.9[ 36| 12| CL A-6 Il
BB-ACNR-104, 9D 6+01.9 |11.7 Rt.| 49.5-51.5 | 210615 10 1409| 39|14 CL A-6 [l
BB-ACNR-104, 3U 6+01.9 [11.7 Rt.| 54.0-55.0 | 210634 10 [29.5[ 25| 5 |CL-ML| A-4 \%

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification
is followed by the "Frost Susceptibility Rating"” from zero (non-frost susceptible) to Class IV (highly frost susceptible).
The "Frost Susceptibility Rating" is based upon the MDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)
WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98
LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98

PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98
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TOWN Auburn Reference No. 210617
PIN 015600.00 Water Content, % 30.6
Sampled Plastic Limit 19
Boring No./Sample No. ' BB-ACNR-101/2U Liquid Limit 22
Station 4+45.9 Plasticity Index 3
Depth 45.0-47.0 Tested By BBURR
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Page 3 of 30

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/15/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210270
PIN 015600.00 Water Content, % 32.4
Sampled Plastic Limit 22
Boring No./Sample No. |BB-ACNR-101/9D Liquid Limit 28
Station 4+45.9 Plasticity Index 6
Depth 50.0-52.0 Tested By BBURR
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Page 8 of 30
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/8/2008



TOWN Auburn Reference No. 210618
PIN 015600.00 Water Content, % 32.8
Sampled 5/20/2008 Plastic Limit 19
Boring No./Sample No. ' BB-ACNR-101/3U Liquid Limit 30
Station 4+45.9 Plasticity Index 11
Depth 55.0-57.0 Tested By BBURR
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AUTHORIZATION AND

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

DISTRIBUTION
Date Reported: 7/30/2008




TOWN Auburn Reference No. 210271
PIN 015600.00 Water Content, % 30.9
Sampled Plastic Limit 22
Boring No./Sample No. | BB-ACNR-101/10D Liquid Limit 30
Station 4+45.9 Plasticity Index 8
Depth 60.0-62.0 Tested By BBURR
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Page 1 of 30

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/9/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210619
PIN 015600.00 Water Content, % 38
Sampled 5/20/2008 Plastic Limit 24
Boring No./Sample No. ' BB-ACNR-101/4U Liquid Limit 35
Station 4+45.9 Plasticity Index 11
Depth 65.0-67.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/16/2008



TOWN Auburn Reference No. 210272
PIN 015600.00 Water Content, % 34.4
Sampled Plastic Limit 12
Boring No./Sample No. | BB-ACNR-101/11D Liquid Limit 31
Station 4+45.9 Plasticity Index 19
Depth 70.0-72.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/9/2008




TOWN Auburn Reference No. 210620
PIN 015600.00 Water Content, % 26.4
Sampled 5/20/2008 Plastic Limit 20
Boring No./Sample No. ' BB-ACNR-101/5U Liquid Limit 22
Station 4+45.9 Plasticity Index 2
Depth 75.0-77.0 Tested By BBURR
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Page 6 of 30

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/30/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210621
PIN 015600.00 Water Content, % 35.2
Sampled 5/20/2008 Plastic Limit 22
Boring No./Sample No. ' BB-ACNR-101/6U Liquid Limit 31
Station 4+45.9 Plasticity Index 9
Depth 85.0-87.0 Tested By BBURR
FLOW CURVE 15
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Page 7 of 30

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 8/4/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210296
PIN 015600.00 Water Content, % 32.9
Sampled Plastic Limit 22
Boring No./Sample No. |BB-ACNR-102/3D-A Liquid Limit 27
Station 4+91.6 Plasticity Index 5
Depth 14.0-15.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/9/2008




TOWN Auburn Reference No. 210297
PIN 015600.00 Water Content, % 33.5
Sampled Plastic Limit 20
Boring No./Sample No. BB-ACNR-102/3D-B Liquid Limit 25
Station 4+91.6 Plasticity Index 5
Depth 15.0-16.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/8/2008



TOWN Auburn Reference No. 210295
PIN 015600.00 Water Content, % 31.5
Sampled Plastic Limit 20
Boring No./Sample No. |BB-ACNR-102/4D Liquid Limit 27
Station 4+91.6 Plasticity Index 7
Depth 24.0-26.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/10/2008



TOWN Auburn Reference No. 210623
PIN 015600.00 Water Content, % 29.8
Sampled 5/20/2008 Plastic Limit 23
Boring No./Sample No. ' BB-ACNR-102/2U Liquid Limit 34
Station 4+91.6 Plasticity Index 11
Depth 29.0-31.0 Tested By BBURR
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Reported by: FOGG, BRIAN

Date Reported: 7/29/2008

Paper Copy: Lab File; Project File; Geotech File



TOWN Auburn Reference No. 210298
PIN 015600.00 Water Content, % 35.4
Sampled Plastic Limit 27
Boring No./Sample No. |BB-ACNR-102/6D Liquid Limit 35
Station 4+91.6 Plasticity Index 8
Depth 39.0-41.0 Tested By BBURR
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/8/2008



TOWN Auburn Reference No. 210624
PIN 015600.00 Water Content, % 38.4
Sampled 5/20/2008 Plastic Limit 19
Boring No./Sample No. ' BB-ACNR-102/3U Liquid Limit 27
Station 4+91.6 Plasticity Index 8
Depth 41.0-43.0 Tested By BBURR
FLOW CURVE 17
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/30/2008



TOWN Auburn Reference No. 210625
PIN 015600.00 Water Content, % 30.7
Sampled 5/20/2008 Plastic Limit 19
Boring No./Sample No. ' BB-ACNR-102/4U Liquid Limit 26
Station 4+91.6 Plasticity Index 7
Depth 49.0-51.0 Tested By BBURR
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/5/2008



TOWN Auburn Reference No. 210299
PIN 015600.00 Water Content, % 30.6
Sampled Plastic Limit 20
Boring No./Sample No. |BB-ACNR-102/8D Liquid Limit 29
Station 4+91.6 Plasticity Index 9
Depth 54.0-56.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/9/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210626
PIN 015600.00 Water Content, % 36.8
Sampled 5/20/2008 Plastic Limit 22
Boring No./Sample No. ' BB-ACNR-102/5U Liquid Limit 33
Station 4+91.6 Plasticity Index 11
Depth 59.0-61.0 Tested By BBURR
FLOW CURVE 17
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/5/2008



TOWN Auburn Reference No. 210627
PIN 015600.00 Water Content, % 34.3
Sampled 5/20/2008 Plastic Limit 21
Boring No./Sample No. ' BB-ACNR-103/1U Liquid Limit 28
Station 5+60.6 Plasticity Index 7
Depth 15.0-17.0 Tested By BBURR
FLOW CURVE 16
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Reported by: FOGG, BRIAN

Date Reported: 8/6/2008

Paper Copy: Lab File; Project File; Geotech File



TOWN Auburn Reference No. 210604
PIN 015600.00 Water Content, % 33.2
Sampled Plastic Limit 22
Boring No./Sample No. |BB-ACNR-103/4D Liquid Limit 36
Station 5+60.6 Plasticity Index 14
Depth 20.5-22.5 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/30/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210628
PIN 015600.00 Water Content, % 29
Sampled 5/20/2008 Plastic Limit 23
Boring No./Sample No. ' BB-ACNR-103/2U Liquid Limit 27
Station 5+60.6 Plasticity Index 4
Depth 25.0-27.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 8/13/2008
Paper Copy: Lab File; Project File; Geotech File




TOWN Auburn Reference No. 210629
PIN 015600.00 Water Content, % 34.3
Sampled 5/20/2008 Plastic Limit 21
Boring No./Sample No. ' BB-ACNR-103/3U Liquid Limit 35
Station 5+60.6 Plasticity Index 14
Depth 35.0-37.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN

Paper Copy: Lab File; Project File; Geotech File
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Date Reported: 8/14/2008



TOWN Auburn Reference No. 210605
PIN 015600.00 Water Content, % 36.8
Sampled Plastic Limit 22
Boring No./Sample No. |BB-ACNR-103/6D Liquid Limit 36
Station 5+60.6 Plasticity Index 14
Depth 40.5'-42.5' Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/9/2008



TOWN Auburn Reference No. 210630
PIN 015600.00 Water Content, % 40.8
Sampled 5/20/2008 Plastic Limit 27
Boring No./Sample No. ' BB-ACNR-103/4U Liquid Limit 37
Station 5+60.6 Plasticity Index 10
Depth 45.0-47.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN

Date Reported: 8/13/2008

Paper Copy: Lab File; Project File; Geotech File



TOWN Auburn Reference No. 210631
PIN 015600.00 Water Content, % 40.2
Sampled 5/20/2008 Plastic Limit 23
Boring No./Sample No. ' BB-ACNR-103/5U Liquid Limit 35
Station 5+60.6 Plasticity Index 12
Depth 55.0-57.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/19/2008



TOWN Auburn Reference No. 210613
PIN 015600.00 Water Content, % 30.7
Sampled Plastic Limit 22
Boring No./Sample No. |BB-ACNR-104/7D Liquid Limit 25
Station 6+01.9 Plasticity Index 3
Depth 29.5-31.5 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/9/2008



TOWN Auburn Reference No. 210632
PIN 015600.00 Water Content, % 36.7
Sampled 5/20/2008 Plastic Limit 22
Boring No./Sample No. ' BB-ACNR-104/1U Liquid Limit 30
Station 6+01.9 Plasticity Index 8
Depth 34.0-36.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/20/2008



TOWN Auburn Reference No. 210614
PIN 015600.00 Water Content, % 31.9
Sampled Plastic Limit 19
Boring No./Sample No. |BB-ACNR-104/8D Liquid Limit 31
Station 6+01.9 Plasticity Index 12
Depth 40.5-42.5 Tested By BBURR
FLOW CURVE 18
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN

Paper Copy: Lab File;

Project File; Geotech File

Date Reported: 7/9/2008



TOWN Auburn Reference No. 210633
PIN 015600.00 Water Content, % 36.9
Sampled 5/20/2008 Plastic Limit 24
Boring No./Sample No. ' BB-ACNR-104/2U Liquid Limit 36
Station 6+01.9 Plasticity Index 12
Depth 44.0-46.0 Tested By BBURR
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AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/25/2008



TOWN Auburn Reference No. 210615
PIN 015600.00 Water Content, % 40.9
Sampled Plastic Limit 25
Boring No./Sample No. |BB-ACNR-104/9D Liquid Limit 39
Station 6+01.9 Plasticity Index 14
Depth 49.5-51.5 Tested By BBURR
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 7/9/2008
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TOWN Auburn Reference No. 210634
PIN 015600.00 Water Content, % 29.5
Sampled 5/20/2008 Plastic Limit 20
Boring No./Sample No. ' BB-ACNR-104/3U Liquid Limit 25
Station 6+01.9 Plasticity Index 5
Depth 54.0-55.0 Tested By BBURR
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Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 8/20/2008

Page 27 of 30




CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Tue, 02-SEP-2008 16:06:17



Frodect: CHR CROSZING ERIDGE

Boring Ko, : BEE=ARCHR=-101
Hamplae Bo.: ZU
Taest Ho.! Z1I0E1T

DCONSOLIDATION TEST DARTA

Location:

MUEURR

Testad Ey: Brian Fogg
T/1172008
Samgle Type: Shelby Tuba

Test Data:

Holl Descriptlon: GREY STLTY CLAY

Remarks:
Maasurad Spacific Grawvity: 21.81 Liguid Limit: 22
Initial Vodid Ratio: O.B1 Flastic Limit:
Fimal Vold Ratic: 0,5% Plasticity Indax: 23
Before Consolidation

Teimminga Specinantiing
Container I0D 200 RING
Ht. Containar + Het Joll, om 1931.78 422.51
Mt. Containar + Dry Soll, om 186,33 388,33
Wt. Containar, Jm EB.Z EEZ.ES
Wt. Dy Sedl, gm 101.13 126.08
Water Contant, & 1.1 .19
Vold Ratlo — d.81
Degres of Saturation, § = 23.TE
Dry Unit Weight, pof -— FEL BT

Froject: CHR CROSZING ERIDGE

Boring Ko.: BE-ACHRE-101
Bampla Koo U
Taat Mo.: Z10DE1T

Soll Description: GREY ETLTY CLAY

CONSOLIDATION TEST

DRTA

Location:

AUEURK

Testad Ey: Briam Fogo

Tast Dakta:

T411 /2008

Jample Type: Shelky Tuba

Femarksa:

Applied Final Wold Strain THD Fitting
Strama Dlaplacemant Ratle at End Sq.Rt. Lo
(5 o in L min min
1 0.0e2% J.08342 g.728 4,72 1.8 0.4
2 0.12% O.0%615 Q.T15 S4B 3.5 3.
3 0.18E J.0E105 Q. T07 5,98 4.5 4.5
& 0. 2% O.0edhd 0. TO] [} 4.3 3.7
L} 0.37% 9.07137 J.584 €.397 1.8 1.7
=3 0.5 O.0757Ta O.581 T.40 =2_E 2.7
¥ 0.7T% J.08201 g.670 B.OD 1.5% 1.8
: 1 O.0BES2 d.6E1 B.4% 1.7 1.7
9 1.5% 0.0%313 0. 650 5,10 a.s 0.4
10 2.2% a.1003 g.637 5.73 a.E a.o
11 2.2% 0, 1062 J.526 10,42 .9 O.&
12 q4.7% a.1142 J.5612 11.1% a6 a.2
12 T a.1218 Q.553 11.83 a.T a.2
14 10.3 0.130% 0.5%84 12.74 a6 a.2
1% 1% a.14048 J. 566 13,71 a5 0.1
1 T 0,133 J.5%e3 12,87 a.o a.n
17 31.2% a.1373 J.5%72 13,41 a.o a.o
18 1.5 0.1355 g.575 13,23 a.o a.o
1% ] 0,.1333 J.%73 13,01 L1 a.n
] 1.5% 0.1342 a.5%717 13,10 a.o a.o
21 1.2% 0. 1387 Q.574 131.2% a.o a.o
23 T a.1378 a.5%71 13.45% a.o o.o
23 10.3 0.14 0. 567 13,87 a.o a.o
24 1% 0.1843 J.5%53 14.0%2 L1 .o
25 22 0.1513 0.547 14.77 a.l a.o
2E 2.3 . 1827 Q.57 15.8E a.z a.o
27 T 0.153a1 J.5%233 15,52 a.o a.o
28 1 a.1528 0.544 14.30 a.l a.o
a9 0.2% 0.14877 J.5%E3 14.42 a.u% .2

Frodect Ho.ot
Chacked By:

Dapth: 45=-47 FT

Elevatian:

Initial Helght:

1%E00.00

1.0Z2 in

Spacimen Dlameter: T 48 In

After Consclidation

Spacinan+Ring
RING

§13.18
Jag. 11
262.28
126.08
12.71

055
100,14
112.9%8

Trimnlngs
15

215%.56
190,749
55.13
125,66
12.71

Froject Ho. @
Chacked By:
Dapth: 45-87
Elavatlon: -

15e00 . 0D

FT

Coafifliclant of Conmsolldation

2q.RE.
b e e

3. 4ATe-006
1.53e=006
1.1%9e=00&
1.23a=-00&
3.33e-0046
5. 86e-00T
3. 51la=-006
2. 3%g-006
5 .63a-0046
& .09g=0046
5. 53a-004
B .3Za=00&
&, 60e—006
E . 1la=00&
9. 63a-0046
& . H3e-004
2 . 06a=-004
L.18e-004
3. 20e-00%
1.23@-004
1.94e-004
3. 53@-004
3. 62e=004
L. 43e-00%
4.41e-005%
2.4 e-005
Z.93@-004
E.4Te-00%
9. 25ha-004

Lo
ft*2/aec

1.45a-00%
1. 51e=00&
1.0%-00E
1.43a-00&
3. 0eg-00E
1.90a-00&
1. Zla-00&
2. 9%a=-00E
1. 30a=-00%
0. 00e+000
H.05%a-00&
1.97a=-00%
2. 58e=-005%
2.Tla=-00%
4 dEa=-005%
0. DD+ 000
0 DDaa# 00D
1. 5%-004
0. DD+ 000
0. DDsa# 00D
0. O0a+000
2. FDa=-004
0. 00a+000
1.4Ba-004
1.032e=-004
1.0Ex-004
0. DD+ 000
2.2Ba-004
1. Teq=-00%

Fores .
fe 2/ s

S 83e-004
1.5Z2e=006
1.14e-004&
1.3Ze-004&
3. 19e=-0045
E . 96e=-00T
3. 35e-004
2.9%5e-004&
T.d6e-004
& .0 89e=0045
& 8Te-004
1.1Te=00%
1.06e=-005%
1.25%e=-00%
1.58e-00%
& 39004
2 . 06e=-004
1.3Me-004
3. 20e=00%
1.23e-004
1.%4e-004
Z .M le=004
J.62e=-004
T.#Me-00%
& 16e=-005%
3.4 2e-005%
2. 93e-004
1.24e-004
1.21a-00%



CONSOLIDATION TEST DATA
SUMMARY REPORT
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15600.00

Checked By:
Depth: 55-57 FT

Project No.:
Elevation:

Tested By: Brian Fogg
Test Date: 7/16,/08
Sample Type: Shelby Tube

VERTICAL STRESS, tsf
Location: AUBURN

SuU

BB-ACNR-101
210618

Project: CNR CROSSING BRIDGE
Description: GREY SILTY CLAY

Boring No.:
Sample No.:
Test No.:
Remarks:

Tue, 02-SEP-2008 16:21:02



Froject: CHE CROSSING ER
Boring Ko, : BEE=ARCHR=-101
Hamplae Bo.: 30

Tast Ho.! 210DE12

Holl Descriptlon: GREY STLTY CLAY

Fema kst

Maasurad Spacific Grawvlty:

Initial Vodid Ratior 0,59
Firmal Vold Ratic: D.&T

Container ID

Ht.
Ht.

Containar + Wet Soll
Containar + Dry Soill
Wt. Comtainer, gm

Ht. Dey Soil, g

Water Contant, &

Vold Ratico

Degres of Saturation, §
Dry Unit Weight, pof

Froject: CHR CROSSING ERI
Baring Ko, ! BE=RCHRE=-101
Sampla Koo 30

Teat Ho.! 210E]12

Soill Description: GREY STLTY CLAY

Aemarka:

Rpplied
Strass Diapla

tasf
O.0e2% 0.
0.12% 0.
0.18E 0.
0.2% 0.

0,375
J.% Q
0.7% Q
1 L}
1.5 Q
2.2% Q
1.2% Q

8.7%

T
10.3

B3 B B R R R R B R R B b b e
P RN T R T R R, W R S R - Y- AR, R Sy S
1
:
ka
=

IDGE

¢ g
¢ g

Final
cemant
in

anaz4T
OnsE03
antghe
angazT

0.012
01424
01762
02079
LDIELE
.03213
04408
0.0e24
0.10239
0.1314
01565
0.1523
01478
0.1418
0.1356
a.1377
0.1433
0.151%
01572
O.1667
0.18239
0.2024
0.153%
0.1767
aO.1817

2.76

DCONSOLIDATION TEST DARTA

Location: AUBURK

Testad Ey: Brian Fogg
Test Date: T/16/08
Samgle Type: Shelby Tuba

Liguid Limlit: 30
Flastic Limit: 1%
Plasticity Indax: 11

Before Consolidation

Teimminga Specinantiing
44 RING

144.78 08,7
121.6% 7.5
3,81 ZE2.Z1
&7.84 s sl
24.07 Ji.04

- a.99

— G4 .51

— EE.404

CONSCLIDATION TEST

Location: MUEURR

Tested Ey: Briam Fogg
Tast Date: T/16/08
Sample Type: Shelby Tuba

Vold Strain

Ratlo at End Sq.Rt.

% min
J.384 D.33 a1
Q.283 0. 58 Z.E
g.973 D75 Z.0
g.975 024 35.1
g.37] 1.21 3.6
. 966 1.4% 4.4
g.325%3 1.7T 1.8
J.982 2.089 3.0
g.243 2.8T 1.8
g. 2340 .23 1.8
. 2ba 4.44 4.5
Q.57 (=1 T.0
J.7TEd 10,38 T.0
. T3] 13.23 3.5
. 5840 15,7 Z.3
0. 687 1%.33 a1
.55 14.8% L
g.7T10 14.27 1.0
Q.T32 13.6% 3.5
g.7T14 11.88 a.T
0. ThE 14.43 a.T
. 55 15.2% L
g.&873 1%.8F a.T
J.565%3 16.TE 1.4
g.827 18.41 1.
J.5%84 F0. 3T 1.6
. &ha 15.47T a.o
a.540 1.7 1.
g.670 16,2 T.1

DRTA

THD Fitting

Log
reln

(o A P e R e e A R
.
RO I DR R O O TR L O D R e R e O

Frodect Ho.: 15&00.00
Chacked By:

Dapth: 55=-57 FT
Elavation: ---

Initial Helght: 0.92 in
Spacimen Dlameter: T 48 In

After Consclidation

Spacinan+Ring
RING

3ae.01
IT1.%
282.21
109.2%
2416

LU )
100.01
103.21

Frofect Ho.t
Chacked Byt
Depth: 55=-5%7 FT
Elavatlon:

15600, 00

Trimnlngs

22

Comificlant of Conmolidation

2q.EE. Taowy

bl e Tl gt 2/ aec
5. 13e=00% 0. D= 000
1.99g-006 2.38a-00E
2 . 33@=00& 2.51e=-008&
1.58e=-00T 0. 00+ 000
1.53e-004& 2. ZBa-008&
1.26a=006 2.21e-00&
3. 45e—0046 4.42a-00E
1.892e-004& 0. 00+0000
3. 45e-0046 3.43a-00E
3. 41e-006 4.Bla-00E
1. 15g=006 0. 00ae+000
T, 15e-007T 4. 00a=-007
&, 1 3e=007T 1.03g-00E
1.26a=006 1.08a-00E
1. 765e—006 1.2 a-00E
& . B8e=00% 0. DDa= 000
E.78a-006 0. 00+ 000
4. 23e=0D06 0. 0D #0000
1.18e=0046 1.1%a=-008
5.92e—0046 0. 00+ 000
5. VEe=006 0. DDa= 000
T.8%a-0046 1.Bd4a-00%
5. P Je=D06 S.B&a-008
2 . 83e=006 Z2.6la=-008&
2. 16e=006 2.0Ba-008&
2. 23e=006 1.9%g=-008
2.83e-005 0. 00a+000
2. 08e-004& 1.T3a-00E
5 A8e=00T 4 .41e=-007

Rora .
fe=Zfaac

5.1 3e=00%
2. 15e=-0048
Z.6Te-004
1.58e=-00T7
1.834e-004
1.60e=-004&
3. 8%9e-0045
1.392e-004
3.4 5e-0046
3. 99e-0046
1.16e=004&
T.55e=-00T
E.11e=007
1.16e-004&
1.48e-004&
& B8e=00%
E.78e-004&
4.2 3e-004
1.1Te=0046
5.92e-004&
5. 6e-004
1.10e=-005%
S.78e-004
2.7 Ze-0046
2. 12e-004
2. 11le=0046
2.83e=-005
1.38e-004
4 . 39e=-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Tue, 02-SEP-2008 16:24:32



Frodect: CHR CROSZING ERIDGE

Boring Ko, : BEE=ARCHR=-101

Hamplae Bo.: 40
Taeat Ho.! 210E13

Holl Descriptlon: GREY STLTY CLAY

Fema kst

Maasurad Spacific Grawvlty:
Initial Vodid Ratior 1.16

Fimal Vold Ratico: 0,632

Container ID

Ht. Containar + Het Joll, om
Mt. Containar + Dry Soll, om

Wt. Containar, Jm

Ht. Dey Soil, g

Water Contant, ®

Vold Ratlo

Degres of Saturation, §
Dry Unit Weight, pof

Froject: CHR CROSEING ERIDGE

Boring Mo, ! BE-RCHE-101
Bamplae Ko, 40
Tasat Mo.: 210613

Soll Descriptlon: GREY STLTY CLAY

Remarks:

hpplied
Strass Dhaplacemant

Eat
1 LU e ] 0.087451
2 0.12% 0. 08961
3 0,18 0.09172
4 0. 2% 3.0%3339
L] 0,378 0.09616
& a.% O.05a55
7 0TS 0.1024

B 1
] 1.5 a.1122
1o 2.2% a.122%
11 1,25 0.13=49

12 4,75
12 T a.13g49
14 10.3 a.2117
15 1% 0.2343
1 T 0.231%

17 1.2%

18 1.%
15 075 0.2154
i1l 1.5 a.2167
21 1.2% 0_2217
22 T a.1286
23 10.3 0.2343
24 1% 0_21436
-] 22 a.218949
2E 2.3 a.27aa
by T o277
28 1 02846
5 0.25% 0.2411

DCONSOLIDATION TEST DARTA

Location: AUBURK

Testad Ey: Brian Fogg
Test Date: &/18/08
Samgle Type: Shelby Tuba

Liguid Limit: 3%
Flastic Limit: Z4
FPlasticity Indax: 11

Before Consolidation

Teimminga Specinantiing
Tl RING

195,82 4131.68
158,27 31452

4% ZEZ.1E

113.27 112.368
IE.4F I LEE

= 1.16

= B83.13

— TE.BET

CONSCLIDATION TEST DRTA

Location: AUBURM

Tested Ey: Brian Fogg
Test Dabta: &718/08
Samg:la Type: Shelky Tuba

Vold Strain

Ratle at End 2q.Rt.

% i
J.986 4,97 0.4
0.982 B.11 21.9
g.974 B.30 T.0
o.9758 B.4% T.0
0.970 B.TO 3.7
J.965 B.9% 3.3
0. 957 9.27 2.3
J.950 9.59 3.z
0.939 10.1% 2.2
0.914 11.09 4.8
J.EB6 12.57 4.E
0.E35 14.93 6.9
0. TS 17.10 3.8
O.Ta4 15.1% 3.5
0. T 21.21 2.1
0. TOS 0. 9% a.o
0. TL4 20.54 a.%
OJ.T26 Z0.00 1.0
0.T37 15.43 2.4
0. T34 19.61 a.%
0.T24 Fh.0& a.7
0.TL1 20.69 a.%
0. T Zl.20 a.32
J.5682 F3.0d 1.1
0. 550 23.52 1.4
J.sl1 Fh.33 1.1
Qo627 F4.553 a.o
J.sed 3.4 1.2
.87 Fl.8% a.3

TH0 Fittlng

EE

g R e e B O P A e e O N T S S N R i

== e R =R =R R =l R = e B R LR e = ==

Frodect Ho.: 15&00.00

Chacked By:

Dapth: G4-&7 FT
Elavatlon: ===

Initial Helght: 1.11 in
Spacimen Dlameter: T 48 In

After Consclidation

Spacinan+Ring
RING

40251
452
262.1E
112.3&

24 .93

L 3
100.1%
102,18

Frodect Ho.: 15600.00
Chacked By

Depth: BH=-&7 FT
Elavatlion: -—-

Trimnlngs
203

2048 .54
17T&.61
54.51
112.1
24.82

Cowfflclant of Consolldation

2q.EE. Log
TE™ 2/ e gt 2 e
1.58e~-00% 0. O #0000
Z.69a-007 0. O0a+000
E.33g=00T T.Z22a=-007
E.3%a-007 0. O0a+000

1.5%e-006 1.5%8a-00&
1.48e~00d4& 1.T2a=-00&
2.52e-0046 1.90%a-00E
1.9%a~-D04 2.11a=-00&
2. h58e=0046 2.53a=-00E
1.22e=-0046 1.45%a-00&
1.1Ze-0d4& 6.1 %a=-007
T.53e=-00T 1.02a-00E
1.3Te-006 1.2 0a-00E
1.35g~-004& 1.48a-00&
2. 14e-006 1.561a-00E
Z.T0e-004 0. D0sa+000
9.64e=-0046 1. T8q=00%

4. 83e~-D04 0. D0a+000
1.35%a~-0046 1. ZEq-00&
E.30e-00& . 00e+000
&M e-00s 0. D0sa+000

9.2%e=006 1.61a=00%
4. The-D0s 1.22a-00%
3. 78e~-004s 1.13g-00&
3.02e-006 3.0%a-00E
. 4Te-D04s 2. 563a-00&
1.68e-004 0. D0sa+000

. 41a~-D04s 0. D0a+000
4. 49e-00T7 A _dEa=-007

org
fE~ 2 s

1.58a-00%
2.69a=-007
T.14e-007
E.35e-007
1.59g-00%8
1.59a-004&
2.22e=-00%8
1.9%a-0048
2. 55e=0046
1.34e-008
T.96a=-00T7
E.68e-007
1.32e-00%8
1.41a-0046
1.94a-00%6
Z.0e=-004
1.25e=-004%
4. 83e-0046
1.5Ta-004&
E.90e-0045
& . 04a=-004&
1.18e=-005
&. 84 e-0046
2.4 3e-0056
3.05e-00%8
2.99a-0048
1.68e-004
2.4 1a-008
4 . 88e-007



CONSOLIDATION TEST DATA
SUMMARY REPORT
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15600.00

Project No.:
Checked By:
Depth: 75-77 FT
Elevation:

10

Tested By: Brian Fogg
Test Date: 7/15/08
Sample Type: Shelby Tube

VERTICAL STRESS, tsf
Location: AUBURN

Su

210620
Description: GREY SILTY CLAY

BB-ACNR-101

Remarks:

Project: CNR CROSSING BRIDGE

Sample No.:

Boring No.:
Test No.:

0.07

Wed, 05-SEP-2008 09:47:57



Froject: CHR CROSSING ERIDGE

Boring Koo ! HE-ACHR-101
Sample Ho.: %0
Taak Ho.: 210820

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Date: T/15/08
Samgle Type: Shelby Tube

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Speclfic Grawlty: 2.74
Initlal Void Ratlo: O.8%

Final Wold Ratio: D51

Container ID

Wb. Container + Wet 3oll,
Wt. Container + Dry 3oll,

Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Dagrae of Saturation, %
Dry Unit Waight, pof

Froject: CHR CROSSING ERIDGE

Baring Ho.! BE-ACHNR-101
Hampla Bo.: 50
Taest Wo.: 210E20

Liguid Limit: 232
Flastic Limit: Z0
Flasticity Indax: 2

Before Consclidation

Trimmings Specimen+iing

a RIRG

m 1E1.62 418.6E
m 1%50.47 3B2.75
47 5E ZE2.17

102.89 120.%E

30 2B 30,563

i 0.ES

i 54.49

g 92,389

CONSOLIDATION TEST DRTA

Location: AUBURN

Tested Ey: Brian Fogg
Test Data:r T/15/08
Samgle Type: Shelby Tuba

Sail Deacriptlon: GREY SILTY CLAY

Aemarka:
Applied Final Wold Strain THD Fitting
Stress Displacemant Ratio at End Sq.Rt.
EatT in ] min

1 a.DEZS 0.02632 0. EDS 2.58T T.3 a
2 0.12% 0.04E01 0. TED £.43 174.8 185
L 0,188 0.0%845 0.T486 S.T0 UL ] 1]
4 0.2% O.0E453 0.Ti8 £.30 47.9 a
L] 0,375 0.07178 g.T22 7.00 15.E a
E 0.% 0.08152 0. TDE d.95% 19.5% 23
L 0,75 0.08961 0. 6590 B.74 13.3 L]
8 1 o.pEaz 0.678 9. 58 11.4 0
9 1.% 0.1113 O.851 10.8% T.0 T
10 2.25 0,124 O.&248 12.08 4.7 4
11 .25 0.13539 0. &0 12.28 4.5 4
12 4.75 0.14%9 0. %83 14.52 3.5 ]
12 T 0.1626 .55 Lh.B& 3.4 ]
14 13.3 a.1765% 0.5%33 17.21 Z2.3 z
1% 1% a.1913 0. 505 18.72 1.8 z
16 T 0.189 0.511 18.43 0.1 1]
17 a3,z 0.1854 0517 18,08 0.5 1]
18 1.% 0.181 0.5218 17.6% 1.2 0
1% 0,75 01765 0.5%33 17.21 3.5 0
a0 1.% 0.178 0.531 17.38 0.5 1]
21 1.2% a.1817 0.%24 17.7% a.E a
22 T a.1368 0.515 18.2Z a.% a
21 10.3 0,131 0. 507 18.62 0.4 L]
248 1% 01977 0.495 19.27 1.1 0
25 22 a.2as4 0.476 20,32 1.% a
2E 2.3 0.3213 0.4%1 21.864 0.3 1
27 T 0. 2187 0.4e2 21.04 0.0 L]
28 1 0. 2027 0.486 19,78 1.0 L]
29 0.25 a.191g 0. %06 18.70 T.0 £

L == = e R =R == =1 O =R L Sl = = = h = L=

Frodect Ho.: 15600.00
Checked By:

Dapth: V5=-97 FT
Elevatlon: ===

Initial Helght: 1.032 in
Specimen Diameter: Z.48

in

After Conselidation

Frodect Ho.: 15600.00
Chacked By:

Dapth: 75=77 FT
Elavation: =--=-

Specimen+Ring Trimmings
RING 157

40% .02 206,66

|2.0% 184 .41

26217 53.81

120.58 120.448

12.47 1E.47

0.5%1 —

10007 —

113.E1 —

Comificlent of Conmolldatlon

= A 14 Lo
ITEE/ aama ft 2/ aec
T.41e-00T 0. O0a=000
3. 20e-D08 3.01a-008
9. 74e-00g 0. D0+ 000
1.11e-00T 0. O0a=000
3.32e-00T 0. O0a=000
2.63a=00T 2.Z21a=007
3.62a=-00T 0. D0+ 000
4. M4e-007 0. D0+ 000
6. 84 e-00T 6. Eda=007
1. 00e=-035 9. 8da=-007
9. 95a-00T 1.11a-00&
1.2 Ta-006 1.25a-00&
1.26a-008 1.35a-006
1.84a-035 1. Tha=-00&
2. 28a-005 1. 50a-00&
5. 09a-005% 0. 00a+000
E . 06a-006 £ S0a=005%
3. 4%5e-D05 0. O0a+000
1:1%&-005 0. O0a+000
B.43e-D05 0. D0+ 000
5. 3Be-0046 0. O0a=000
E.80e-0046 1.4%-00%
9. 3e-D05 2.21a=-00%
3. 53a-005 T.1Ma=-006
2. 589e-0046 0. O0a=000
4. 10e-005 3. 45a-00&
1. 7le=004 0. D0+ 000
3.79e-005 0. D0+ 000
5. 59a-00T .23a-007

Rorg .
TE"Zfsac

T.41e=00T7
3. 10e-008
2. 4e-008
1.10&=007
3.32e-007
2. 40e-007
3.62e=-007
4. M4e-007
&, 39e-007
2,.99e-007
1.04e-006
1.26e-006
1.308-006
1.7Te-00&
2.0Te-0086
5.09e-004
1.22e=-004%
2. 45e-005
1.15e-00&
E.43e-008
5. 38e-006
1.10e=00%
1.31e=-005%
4.7 3e-005
2. 58e=-008
2.9 Te-008
1.7 0e=-004
3. 79e-008
.0 5e-007



CONSOLIDATION TEST DATA
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Description: GREY SILTY CLAY

Remarks:
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Froject: CHR CROSSING ERIDGE

Boring Ko.: BE-ACKR-101
Sampla Koo &0
Test No.: 210621

Soil Descriptlion: GREY SILTY CLAY

Remarks:

Measured Spacliic Grawvlty: 2.73
Imitlal Void Ratlo: O0.5&

Fimal Vold Ratio: D.6%

Container ID

Wt. Containar + Wet Soll, gm
Wt. Containar + Dry Soll, gm

Wt. Container, gm

Wt. Dey So0dl, gm

Water Content, %

Vold Ratlo

Dagrae of Saturation, %
Dry Unit Waight, pof

Frofject: CHRE CROSSING ERIDGE

Boring Ko.: BE=RCHE=-101
Samplae Ko, @ &0
Tast Ho.: 210621

So0il Descriptlon: GREY SILTY CLAY

Aomarks:
Applied
Strass Disolacement
taf in
1 0.062% D.OD3247
2 0.12% D.ODSE03
] 0.188 D.OoY4he
4 0. 2% 0005327
L] 0.37%
[ 0.5 0.01424
L DTS 0.01762
B 1 0.03073
9 1.5% 0.02558
10 2.2%
11 1.2%
12 4.75% a.0624
12 T a.140z29
14 10.32 0.1314
1% 1% 0.1568%
1€ T a.1529
17 1.2% O.1475%
18 1.5% 0.1418
19 DTS 0.1355
a0 1.% 01377
21 1.2% 0.1433
232 T 0.151%
23 10.2 01572
24 1% 0.1667
2% 2 0.149239
16 2.3 0.3024
Py T 0.1593%
a8 1 0. 1767

5 0.2% a.1617

0.03213
d.08408

COMSOLIDATION TEST DRTA

Location: AUEURN
Tested Ey: Brian Fogg
Test Date: T/17/08
Samgle Type: Shelby Tube

Liguid Limit: 31
Plastic Limik: 22
Plasticity Indax: 3

Bafore Consolidation

Trimmings Specinan+iing
162 RING
212.77 413.47
17536 IVHLE3
BE.LE 262.1

108 .83 112.73
34.37 M LZE

- 0. 95

- 57.74

- EV.0&4

COHSOLIDATION TEST DRTA

Location: AUEURK

Testad Ey: Brian Fogg
Test Date: T/17/08
Sample Type: Shelby Tube

Wold Strain

Ratio at End Sa.RE.

L] nin
0.951 0.3z a.l
0.987 D.55 Z.B
1.943 .73 Z.0
0.5480 0.9z i5.1
0.5934 1.1E 3.6
.93 1.40 4.4
0.924 1.73 1.8
g.917 2.04 a.o
0. 904 2.51 1.8
0.B36 1.18 1.8
J.E73 4.33 4.5
J.E26 E.T3 T.0
. TES 10.12 T.0
0. T0E 12.392 3.5
0.65%6 1%.39 .3
J.663 15.03 a.l
0.6874 14.51 a.%
0.685 12,94 1.0
.85 13,33 3.5
0.652 13.54 a.T
0.582 14.0%9 a.7T
0.666 14.83 a.5
J.655 15,46 a.T
d.e3d 1&.3%9 1.4
0. 606 17.38 1.B
0.5%64 1%.30 1.8
0.585 1%.02 a.o
d.8l7 171,37 1.E
J.646 15,90 T.1

THO Fittimg

WO EE OO000 WO0 OO0 Ol b= 0= bk Ok aO

b D U S O G SO DR g L S R e R o

Frofect Ho.: 15600.00
Checked By:

Depth: A%-87 FT
Elavation: =--=

Initial Helght: 1.0Z in

Spmolmen Diameter: 2,48 in

After Comsslidation

Specimen+Ring Trimmings
RING 223

401 .85 1a%.42

374 .83 16875

262.1 525

112.73 112.5

23.71 2371

21 =1 -

100.1% -

103.583 -

Frodect Ho.: 1%600.00
Chacked By:

Depth: 85-87 FT
Elavation: ---

Cogfficlent of Consolidation

30.RE. Lo B

b sl 1] fi~2/sec b St 1T
5. 3Te-005% . D0e+000 5. 3Te=-005%
Z.08a 0046 L.4Em-006 2. 26e-004
2.9 e -6 2.65u-006 2. 890-004
1.66a=007 O D0e+000 1.66a=007
1.61a=0056 2.38a-006 1. 98a=0048
1.32a-00% 2.31le-006 1.68a-004
H.63e-004E A.6la-006 4 . 08e=-004
1.90@=00%6 0. D0e+000 1. 90e=-0048
J.63a-0086 . 60e-008 I 6la=0045
3. 58e-006 5.0%a-00& 4. 13e=-0046
1.22e=008 0. De+000 1.22e-008
T.52e-007 4. 40e=-007 T.94e-007
T.09e=-007 1.0%e=-00§E E.54e-007
1.33a=004 1.12a-00& 1. 2Za=-004
1.896a-004& 1.34a-006 1. 58a=-004&
T.06e=00% 0. De+000 T.06e-005
8,.28e-0086 . D0e+000 8. 28e=-0048
4 L4GE =006 0. DDe+000 4 .4 5e-0046
1.25a 0046 1.23a-00& 1.24a-004
&L 20e -6 . DDe+000 &, 25e-004
& 09e =008 . D0e+000 & 09e=-0048
E.29a-0046 1.54e-00% 1.165e=-005%
& 05e 0046 B.1Ta-00E &. 1 1e-004
2. 99g -0 Z.Tla=-00& 2.8 Te=0048
¥ .28a-004 2. 20m=-006 Z. 24e=0048
2. 36a =006 2.11e-008& 2. 23e=-0048
1.04a-D04 0. D0e+000 1.04&=-004
2.2 1e=00% 1.Ela-00& 2. 00e=0048
5.81e-007 4. 6Eq=-007 5. 1Te=-007



CONSOLIDATION TEST DATA
SUMMARY REPORT
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Project No.:
Checked By:
Depth:
Elevation:

Tested By: Brian Fogg
Test Date: 7/17,/08
Sample Type: Shelby Tube

VERTICAL STRESS, tsf
Location: AUBURN

U

BB-ACNR-102
210622

Project: CNR CROSSING BRIDGE
Description: GREY SILTY CLAY

Boring No.:
Sample No.:
Test No.:
Remarks:

0.07
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Froject: CHR CROSSING ERIDGE

Boring Koo ! BHE-ACHR-102
Sample Wo.: 1U
Task Ho.: 210822

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Grawlty: 21.63

Initlal Yoid Ratlo: 1.01
Final Wold Ratio: D.&3

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Degres of Saturation, %
Dy Unit Waight, pof

¢ m
¢ m

Froject: CHR CROSSING ERIDGE

Boring Wo.:! BE-RCHRE=102
Hampla HWo.d 10
Tazt Wo.: 210622

Holl Descriptlon: GREY ETILTY CLAY

Aemarks:
Rpplied Final
Stress Displacemant
taf in
1 0.0E2% 0. O0DETAS
2 0.12% Q.01a27
2 0,128 d.01309
& 0.2% d.01546
L] 0,375 d.01895
& 0.5 a.02z3
r 075 Q.02302
8 1 0.0363
9 1.% d.n52he
10 2.2% d.07957
11 1.2% 0,104
12 4.7% 0.127
12 T a.l488
148 10.3 0.1698
1% 1% 0.18039
18 T 0,188
17 1.2% 0.1838
18 1.% a.17a8
19 075 0,174
0 1.% 0.17539
21 1.2% 0.1801
232 T 0. 1867
23 10.3 0.181&6
248 15 a.2
2% Iz 0.2144
26 2.3 0,238
27 T 0.22539
28 1 0,.2108
29 0.2% a.1829

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Date: T/17/08
Samgle Type: Shelby Tube

Liguid Limit: HF
Flastic Limit: KP
Flasticity Indax: HFP

Before Consclidation

Trimmings Specimen+iing
118 RIRG
21%.39 411.1
17T7.47 3a.Te
69,54 ZE2.17
107,83 104.5%9
3513 17.15%

i 1.01

i 9640

g El.h45

CONSOLIDATION TEST

Location: AUBURH

Testad Ey: Brian Fogg
Test Date: T/17/08
Sample Type: Shelby Tubae

DT A,

Wold Strain THO Fittimg
Ratic at End Sa:Rt. Lo
L ] min nin
1. 000 0. 6% a.Z 0.2
.95 0.2 0.5 0.3
a.984 1.2% 1.5 L)
a. 284 1.4 3.4 a.m
a.am 1.81 3.3 a0
.97 2.12 Z.B L)
0.953 2.TT £.2 L)
O.944 .47 T.2 L)
3.912 5,03 3.4 2.5
d.BE2 7.51 3.4 3.0
g.E13 .94 3.5 2.7
g.Tes 12.14 2.2 2.1
g.727 14.23 1.5% 1.8
. s87 16,23 1.3 1-1
d.646 18.2% 1.3 0.7
0.651 17.98 a.o a.m
d. sl 17.587 0.1 a0
d.6e9 17.09 0.2 0.2
d.&e7d 16.54 0.9 1.0
d.e15% 16.81 0.2 0.2
d.se? 17.22% 0.1 0.2
[ -1 17.85% 0.1 0.1
d.e45h 18.32 0.2 0.1
.62 19.12 0.7 0.1
d.abl 20,50 a.a 0.3
O.5Eh 22,25 a.7T 0.2
a.579 Z1.5%9 a.o L)
.4 20,15 0.5 L)
g.631 19,01 2.5 3.3

Frodect Ho.: 15600.00
Checked By:

Dapth: 19-31 FT
Elevatlon: ===

Initial Helght: 1.0% in
Specimen Diameter: Z.48

in

After Conselidation

Specimen+Ring Trimmings
RING 20
39682 187.31
0Ve 151.3
26217 hZ.95%
108 .55 108,35
24.01 24.01
LU 5 —
100.11 —
100 &% —
Frodect Ho.: 1%&00.00
Checked By:
Deapth: 19=211 FT
Elavation: --=-

Comfficient of Conmollidation

30.RE. Loy

b o et 1] fr*df sec
2. 80e-00% 3. TEe=-00%
1.338e-005% 2. 00a-00%
2.7 la—004 0. D0+ 000
1.81a-034 0. DD+ 00D
1.80a-034 0. DD+ 00D
2. 1Ze-004 0. O0a+ 000
2.7 3@-00% 0. D0a+000
E.13@=-007 0. O0a+ 000
1.6Ta-004 2.30e-006
1.61a-004 1.ESa-00&
1.4 Te-006 1.96a=-00E
2.22e-006  2.37e-00DE
3.08e-008 1.21e=-00E
3. 35e-D04 4 .DEa-00&
3. 29a-004 6. 1Ea-00&
5. 23004 0. ODe=000
& 4 9e-004% 0. DD+ 000
1.30e-00% 2.03g-00%
4.7 Te-004 4. 2Ea-008&
1.93a-005% 2. 55a-005%
2. 8Te-00% 2.51a-00%
4. 29e-005% 3. Tee-00%
2.2 Te-005% 2.4 5a-00%
&. 1 Ta=0046 Z.91a=-005%
4 . 6la-034 1.53e-00%
5. 69a-004 1.Tda-00%
4.4 Z2e=D04 0. O+ 0000
E .4 Za—D04b 0. D0a+000
1.64e-006 1.21e=-008&

Bore .
ft 2faac

3.00e-005
1.59e-005%
3. 71e-006
1.81e-006
1.80e-006
2.12e-006
2. 713e=-006
E.19e=-00T
1.9%4e-00&
1.72e-006
1.68e-006
2.29%e=-006
2. 14e=-006
3. 68e-006
4.29%-006
S.23e=-004
%.49e-005
1.91e=-005%
4. 508-006
Z2.13e-005%
2. 68e-005
4. 00e=-005
2. 75e-005
1.0Z2e=-004
T.0Te=-006
E.58e-00&
4. 42e-004
E.4Ze=-006
1.33%e-00&



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:17:53



Froject: CHR CROSSING ERIDGE

Boring Koo ! HE-ACHR-102
Sample Wo.: 3U
Taak Ho.: 210824

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Date: 077147300B
Samgle Type: Shelby Tube

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Grawlity: 21.77

Initial Yoid Ratlio: 1.21
Final Wold Ratio: 0.7

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

mgm of Saturatiomn, %
Dry Unit Weight, pof

Froject: CHRE CROSSING ERIDGE

Boring Koo ! HE-ACHRE-102
Hample Bo.: 30
Tast Ho.: 2I0E24

Liguid Limit: 27
Flastic Limit: 15
Flasticity Indax: 9

Baiore Consclidation

Trimmings Specimen+iing

1 RIRG

. 1B3. 2% A06.T3
. 147,87 36428
B4 .25 ZE2.15

E3.41 102.1

42,66 41.51

=== 1.21

=== 95.15%

=== TE.Z03

CONSOLIDATION TEST DRTA

Location: AUEURK

Testad Ey: Brian Fogg
Test Date: 0971472008
Samgxle Type: Shellboyr Tube

Soil Deacription: GREY SILTY CLAY

Aemarks:
Mpplied Final vald Strain TS0 Fitting

Stress Displacemant Ratio at End Sa.RE. Log

taf in b min min

1 0.062% 0008224 1.200 0.51 0.z 0.2
2 0.12% 0. 008557 1.181 0.93 0.9 0.0
1 0.18E 0.012493 1.183 1.26 1.0 a.0
] 0.2% 0.01561 1.178 1.52 2.0 1.7
& 0.37% a.01881 1.1&8 1.493 1.E 1.8
3 0.5 0.02342 1.1E1 228 2.1 1.8
7 0.7% 0.02004 1.1486 2.93 1.6 1.8
] 1 0.0364% 1.123 185 a5 3.6
5 1.5 a.048439 1.108 4.83 I 3.1
10 2.2% 407361 1.083 1.1E 5.9 6.4
11 3.2% 0.1099 0974 10,72 a.1 ENS
12 4.7% 0.1423 0.904 13,88 6.9 £.1
13 T 0.1712 a.E82 16,70 4.6 4.3
14 10.3 a.1978 a.T8S 15,28 a.s 3.7
1% 1% 0.2234 0.729 21.79 2.3 3.0
16 T 0.2184 0. 780 21.29 0.z 0.0
17 328 0.211% 0.T85 20,63 a.7 0.0
18 1.5 0.2023 0718 19.73 2.2 0.0
1% 0.7% 0.1928 0,786 18.80 4.7 4.0
20 1.5 0.19%8 .78 1%.10 1.0 a.0
21 3.2% 02042 a.771 19,41 1.% 0.0
22 T 0.21%54 a.787 21.00 0.9 0.0
23 10.3 0.2228 0.731 21.73 1.1 0.8
24 1% 0.2343 0. T06 22.8% 1.6 1.6
28 22 0.251 4.670 24.4E 1.6 2.0
18 12.3 a.2713 0,626 2E.46 1.4 1.7
27 T 0.2594 0.682 25,30 a.t a0
28 1 0.2358 0. 703 22.99 2.0 2.9
2% 0.2% 0.2148 a.788 20,94 11.8 13.8%

Frodect Ho.: 15600.00
Checked By:

Dapth: 41-83 FT
Elevatlon: ===

Initial Helght: 1.032 in
Specimen Diameter: Z.48

in

After Conselidation

Specimen+Ring Trimmings
RING Ta

191.86 19z.25

364 .35 154 .83

262.1% 6Z.73

10z.1 101 .85

2704 ZT.04

0% —

100.12 —

98.92 —

Frodject Ho.: 15%800_00
Checked By:
Dapth: 41-43 FT

Elavatlon:

Cogfficient of Consolidation

3q.RE. Log
fE~2/ saa ftr3/gec
3.660-005  3.Ele-00%
&.60e-006  0.00e+000
&.16e-006  0.00e+000
Z.840-006  31.3%e-008
3.1Te=006 1. 2%a=-008
2. 79e-006  31.23a-006
3.48e-006  1.Bla-006
1.60e-006  1.%7a-006
1.18e=006  1.&%=008
T Ze-00T  8.2%e-007
5.o4%e-00T  5.18a-007
&.690=00T  §.04a=-007
2.31e-007  §.94a-007
1.1Te-006  1.10e-008
1.6le-006  1.27a-006
1.7Te=004  0.00e+000
5. 50g-006 0. 00e+00D0
1. 7%e-006  0.00e+000
B.4le-007  9.B2a-007
4.0%e-006  0.00e+000
Z.54e-006  0.00e+00D0
4.08e-008  0.00e+00D0
3.3Te-006  4.93a-006
2.290-006  2.27a-006
Z.2Ze=006  1.7T2a=008
. 28e=006  1.9%a=-008
3. 4de-00%  1.Ble-004
1.71e-008  1.1%-006
3.11e-007  2.7la-007

Rva .
j o S L Tl

3.7 3e-005
&.60e-00&
&. 16&-00&
3. 14e-006
3.21e-006
3.00e-00&
3. 65e-006
1.58e-006
1.38e-0046
T7.989e-007
5.3 0e-00T7
T.69e=-00T
9.62e-00T
1.13e-0046
1.42e-006
1.7 Te=-005
5. 50e=-006
1.75e-006
9. 06e=-00T
4. 05e-006
2. 5e=-006
4.08e-005
4. 00e=-00&
2.28e-00&
1.94e-006
2. 15e-0046
5. 78e-005
1.41e-006
2. 90e-00T7
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:20:56



Froject: CHR CROSSING ERIDGE

Boring Koo ! BHE-ACHR-102
Sample Ho.: %0
Task Ho.: 210826

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Gravity: 1.76

Initlal Yoid Ratlio: 1.14
Final Wold Ratio: D.T71

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Degres of Saturation, %
Dy Unit Waight, pof

¢ m
¢ m

Frofject: CHE CROSSING ERIDGE

Boring Ko.: BE-KACKE-103
Bample Ho.: 50
Taakt No.! 210626

Soil Description: GREY SILTY CLAY

Femarks:
Rpplicd Final
Strass DMaplacemnt
Esf im
1 O.DEZS 0.00b6E34
2 0.12% d.01102
1 0,188 0.01445
4 0. 2% 0.01764
L] 0.37S 0.02351
[ g.% 0.02334
7 ] a.0agl
B 1 0.04543
9 1.5% a.0ETa
10 2.2% Q.07442
11 1.2% O.08563
12 4.T% 0.12%1
13 T a.15&7
14 10.2 0.1341
1% 1% 0.2102
1& T 0. 2061
17 2.2% 0.1934
18 1.5 0.1811
1% ] d.1831
20 1.% d.1861
21 2.2% 0.1838
22 T 0.2038
23 10.3 a.210&
24 1% 0.3212
% s 0.2376
16 2.3 0.2522
n T O.247T&
28 1 0.2348
5 0. 2% 0. 2064

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Date: T/17/72008
Samgle Type: Shelby Tube

Liguid Limit: 33
Flastic Limik: 22
Flasticity Indax: 11

Before Consclidation

Trimmings Specimen+iing
L] RIRG

138.94 404 .48
118.38 JIET.TL
52.4% 2B2.1

L ] 106.51
36,76 3456

i 1.14

i 93.21

g ED. 423

Location:

DOMSOLIDATION TEST DATA

AUEURN

Testad Ey: Brian Fogg

Test Data:

141772008

Sample Type: Shelby Tuba

Wold
Ratiloe

1.129
1.119
1.112
1.106
1.054
1.082
1.061
1.048
1.022
Q.28
0.244
0. EB3
Q.E17
0. TED
0. ThE
0.T1l4
0.7348
0.Ta6
Q. TEd
. TEE
0.Tad
0.T19
0. ThE
. 583
0.548%9
. 606
0.5349
0. 575
0.T14

Strain THO Fitting
at End Zq.Rt. Log
1 ] min rmin
0.&1 a.z a.2
1.7 1.8 a.o
1.40 3.4 2.9
1.T1 4.9 a.m
2.2B .3 z2.2
2.81 4.5 3.1
1.6%9 3.8 1.9
a.40 4.8 3.7
5.61 3.6 3.&
4.21 L.0 4.1
5. 2B T.1 T.0
12.13 a.2 T.%
1%:.15% T.0O T.2
17.8% 4.B 4.3
20,38 3.4 3.4
15.38 0.z a.m
19.34 a.T a.m
18.52 1.B Z.4
17.78 4.E 4.2
18.04 1.3 a.o
18.79 1:2 a.m
19.7% 1.0 a.m
20.41 1.2 1.2
I1.44 1.8 1.8
23.04 3 | Z.1
25.03 1.7 z.5
Z2&.00 0.1 a.m
Z1.80 Z.4 Z2.8
20,01 12.3 a.m

Frodect Ho.: 15600.00
Checked By:

Dapth: 5%39-&1 FT
Elevatlon: ===

Initial Helght: 1.032 in
Specimen Diameter: Z.48 in

After Conselidation

Specimen+Ring Trimmings
RING 52
195032 195,12
36T.71 1591
262.1 64 .64
108, E1 104 .46
25.87 25,87
.91 —
10003 —
10054 —
Frodect Moo 150000
Chacked By:
Depth: 59-£1 FT
Elavation: ===

Comffliclent of Conmolidation

Sq.RE.
b o bl Tl

2. 43e-005%
3.63e-006
1. 7Te-006
1.21e=006
2. 56e-006
1.2Te-006
1.5%g-006
1.21e=006
1. 54e-006
1.0Te-006
T.1Te=-00T
5. 29e=-007
&4 3e-00T
E.90a-00T
1.18e=006
2. 51e=005
5. 53e-006
2. 28e=006
E.42e=00T
3. 20e=-005
3. 36e-006
3. 95g-006
3. 30006
2. 36e-006
1.78e-00&
2. 10e=00&
2. 18e-00%
1.51le-006
2. 01e=00T

Log
gt~/ sec

1.66a-005%
. 00a+000
2.0Ea=-00&
0. D0g+000
2. 50e-008
1. T5a=-008
2.94a-00&
1.5%la=-008
1.5%0a-00E
1.3la-00&
T E0a=-007
6.43a=-007
6.Z23a=-007
3.94a-007
1.18a=008
0. D0a+ 000
0. 00g+000
1. Tha=008
9. 55a=-007
. 00a+000
0. 00a+000
0. 00g+000
2.96a=-00&
2.35a-008
1.Tea-00E
1.328a-00E
0. 00g+000
1.25%a-008
0. D0a+ 000

Ava .
fE Zfaac

Z.92e-005
3.63e-006
1.90g=-006
1.21e=-008
2. 53e-006
1.4Te=-006
2. Ohe=-006
1.3e-008
1.52e-008
1.18e-008
T.23e-007
5. 80e-007
&, 1 3e-007
9408007
1.18e=008
2. 51e=-005
5. 53e-006
1.95g-0046
E.35e=-00T
3. 20e=006
3. d6e-006
3. 895%e-005
3. 12e=005
2. 385g=-006
1. Te-008
1.66e-006
2. M8e-005
1.3%e=-008
2. 00e=-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:23:13



Froject: CHR CROSSING ERIDGE

Boring Koo ! BE-ACHR-103
Sample Wo.: 1U
Taak Ho.: 210827

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Date: T/17/08
Samgle Type: Shelby Tube

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Gravity: 1.78

Initial Yoid Ratlo: 0.52
Final Wold Ratic: D.5E

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Degres of Saturation, %
Dy Unit Waight, pof

Froject: CHR CROSEING ERIDGE

Boring Wo. ! BE-ACHR-102
Sampla Ho.: 10
Tast Ho.: 210627

Liguid Limit: ZE
Flastic Limik: Z1
Flasticity Indax: 7

Before Consclidation

Trimmings Specimen+iing

5T RIRG

. 175,43 415,18
. 151.51 I 5B
61532 ZE2.17

ES, 2B 115.41

31.03 3256

i .92

i 5463

g an.4TL

CONSOLIDATION TEST DRTA

Location: AUEURK

Testad Ey: Brian Fogg
Test Datar T/17/08
Samgle Type: Shelby Tube

Eoill Deacription: GREY SILTY CLAY

Aemarka:
Appliad Final Wold Strain THO Fitting

Streas Displacement Ratlo at End Sa.RE. Liog

taf in L] min nin

1 a.062% D.O02488 g.914 0. 2% 21.2 a.o
2 0.12% D.ooMgz2 0.905 D.ToO a.a 0.6
k] 0,188 0.010% 0.B54 1.0% 1.3 .0
4 0.2% g.01338 0.E93 1.34 2.0 a.o
-] 0,378 d.01763 O.EBS 1.7T& 1.5% 0.7
[ 0.5 d.02124 a.e7d .12 .6 L)
r 0.7 d.02608 a.eed 2.60 1.4 0.5
g 1 d.03g2 d.B5%9 1.0 4.5 0.0
-] 1.5% d.08487 3.832 4.43 3.4 a0
10 2.25% d.0ed03 a. 7843 E.T3 3.4 2.3
11 1.2% 3.08915 .74 B.30 2.2 1.8
12 4.7% 0.1023 a.7T11 10.81 1.5 1.1
12 T 0.1271 a.6715 12.69 1.3 0.7
148 10.3 01452 0.640 14.49 1.1 0.7
1% 1% 0.1636 a.605 16,33 a.a 0.4
18 T a.1615 g. 609 1€.11 a.o a.o
17 1.2% a.1585 g.615 1%.82 .1 a.o
18 1.5% 0.15%43 0.56213 1%.40 a.1 0.1
19 m.7S D.15 d.621 14.37 a.% 0.2
20 1.5% 0.151&6 a.624 15%.13 a.1 .0
21 1.2% a.15581 g.621 15.4E .1 a.o
232 T 0.1%5398 3.5812 15%.9% a.1 0.1
23 10.3 0,164 0. ey 1Ee.37 a.1 0.1
248 15 0.1718 a.5%89 17.1% a.e 0.1
25 22 0.18581 a. 54 18.4E a.e 0.2
2E 2.3 0. 226 3.521 20,22 a.T 0.1
an T 01872 d.541 15,68 a.o a0
28 1 01347 .56k 18.44 a.z 0.0
Fy- ] 0.25% 0.1753 J.5%83 17.4% 1.2 0.0

Frodect Ho.: 15600.00
Checked By:

Dapth: 15%-17 FT
Elevatlon: ===

Initial Helght: 1.00 in

Specimen Diameter: Z.48 in

After Conselidation

Specimen+Ring Trimmings
RING 65
401.77 132,52
T k8 17%.35%
26217 G004
115.41 115%.31
20.5& Z0.96
058 —
100 0D —
10965 —
Froject Ho.: 15%600.00
Checked By:
Depth: 15-17 FT

Elavatlion:

Comfficlent of Consolidation

30.RE. Loy

b s 1] frtdfanc
2. 70e-007 0. O0a+000
&, 18e-D046 J.6%e-00&
4 .4 Ze-D06 0. 0D #0000
2. 8%5e-005 0. Ola+000
X, 6Te—-D08& 8. 20e=-008
1. 5Za-004 0. 0D #0000
2. 85e-004s 1.00a-00%
1.1 Te—-004G 0. 0De+000
1. 58a—0045 0. Ol =000
1. 50a=005 2. ZEa=-008&
2. 24a-005 2. The-008
. 1Ee=004E 4.15a-008
L ] G.04a-00&
3. 9Ze-005 B.47a-00&
4. The-D0s 1.11a-00%
5. 93e-004 0. Ola+000
& 5Te-005 3.64e=-003
2. 99a-00% 3. 35ae-00%
E.3%a-0045 1.EBBa-00%
5.4 3e-D05 0. 0D #0000
&.833e-005 0. Ola+000
&, 6Ze—00% 6. Ele=-00%
3. 96e-D0% T.dEa-00%
4., 95e-004s 4.0Ha-00%
4.8 e-0086 2. 2Be-00%
5.4 9e=-006 2.57e=-00%
4.7 Te-004 0. Ol =000
Z.46a—-00% 0. 0De+000
2. 18e=-004E 0. 0De+000

R .
b g pleF 1 To]

2. 70e=-00T7
T.639e-0048
4.42e-008
Z.85e-006
5.0Te-0086
1.52e-008
5. 56e-006
L.1Te-006
1.56e=-0086
1.891e=-0086
Z.44e-006
3. 58e-006
4.40e=-006
4.398e-005&
6. 66e-008
5.93e-004
1.3%:-004
3. 16e-005%
1.21e=-00%
S.43e-005%
&.83e-005
6. le=-005
S.18e-005%
E.893e-0048
T.94e-008
9.4 e-0086
4.7 Te-004
Z.46e-005
3. 18@=-006



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:26:02



Frofject: CHE CROSZING E
Boring Koo ! BE-ACHR-103
Sample Wo.: FU

Taak Ho.: 210828

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Gravity: 1.76

Initial ¥Yoid Ratlio: 1.1
Final Wold Ratico: D.&9

Container ID

Wt. Container + HWet 3ol
Wt. Container + Dry Sol
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Dagrae of Saturation, %
Dry Unit Waight, pof

Frodect: CHE CROSZING ERI
Boring Mo.: BEE-ACHR-102
Sample Bo.: U

Tazat No.: 210628

Soll Description: GREY SILTY CLAY

Remarks:
Rpplisd
Strasa Displa
tsf
1 00625
] 0,125 L]
3 0.18E L]
4 D.2% L]
L] 0.37% 1]
3 g.% g
7 0.7% g
B 1
9 1.5% L]
1D 2.2%
11 3.2%
12 2.T%
12 T
14 10.32
1% 1%
1& T
17 1.2%
18 1.%
19 DTS
ah 1.5
21 1.2%
22 T
a3 10.2
14 1%
2% 22
16 2.3
1 T
28 1

5 0.2%

RIDGE

[

1r wl
1r wl

DGE

Final
cement
im

002886
SD35TE
08031
-0&841%
-D=gaa
-DEE12
LOERZT
0.0729
-0ETT
0.1102
0.1354
0.15393
0.182%
02043
0.2261
022258
02172
0.2102
02038
03063
0.212%
02204

0,226
0.33439
0.2149%
0.2683
0.2h8e

0.241
0.2264

CONSCLIDATION TEST DRTA

Location: AUEURK
Tested Ey: Brian Fogg

Test Data:

T421/ 2008

Samgle Type: Shelby Tube

Liguid Limit: 27

Flastic

Limikt: 23

Flasticity Indax: 4§

Baiore Consclidation

Trimmings Specimen+iing
21E RIRG

ZE4.3 407.49
217.9% JIET.EL
BLLET ZE2.14
1%2.26 106.47
30,83 317.E1

=== 1.1&

=== 9. 21

=== TG, 892

CONSOLIDATION TEST DRTA

Location:
Testad Ey:
Test Data:

AUEURK

Brian Fog
T421/ 2008

o

Sample Type: Shelby Tuba

Wold
Ratle

1.0879
1.084
1.093
1.0E58
1.051
1.0480
1.021
1.008
g.974
0.9341
Q.EV5
J.E34
9.7
0.731
0.s87
0.554
Q. TDE
0.T30
0.T33
0.7348
Q.TLE
.55
0. &s87
.668
0.5343
0.599
0.51%9
J.685
.586

Strain
at End
%

2.78
3.35
i.89
4.26
4.491
L B
£.29
T.03
B.4%
10.62
131.0%8
15.42
17.60
15,78
Z1.80
Z1.4%
Z20.9%
20.27
19.63
15.8%9
I0.43
21.2%
21.73
22,65
Z4.07
Z5.87
Z4.9%
23,24
21.24

THD

Sa.RE.
rin

el = = O S R i R N I P T
o
Ol T D D LR LR D el R TS U O O LR R s R ] i s T

Fittim

g
Lo
rdn

& OO0 OoOO0O0O0 0 OO0 O Rk L 4 Ll b &= OO0 OO0
h
S D e A U D SR S D O e el A e At D e

Frodeckt Ho
Checked By
Dapth: 2%-
Elevation:

L0 1EEd0 .00

27 FT

Initial Helght: 1.04 in
Specimen Diameter: Z.48 in

After Conselidation

Specimen+fl

L)

RING

133,
16T
262.
108,
24.
0.
100,
102.

Frofect Mo,
Checked By:
Dapth: 25-327
Elavatlion: -

BE
El
14
a7
88
-3}
1%
21

1500 0D

FT

Trimmings

as

Copfficlant of Consolidation

3g.Rt.
fE Z fano

1.0Te=-005
4. 2he=006
1.23e~-006
B 40a-007T
2. 49e-006
1.61e=006
1.54e=006
T.9Te=00T
1.16e-00&
1.09e-006
1.03e=-006
1.29e=006
1.21e=-0086
Z.02e-006
2. 46e-006
5. 0 1e=-005
1.43e-005
.4 3e-006
1.958g~-006
E.52e=-006
T.65e-008
E.35g-006
E.1ha=006
4. 285g=006
3. 2Te-005
I.19e-006
1. V6e-004
4. 82e-006
T.71e=00T

Loy
gt*2 e

1.43a-00%
T.3qe=-008
0. 0Da+000
0. 0De+000
1. 32a-00E
1.12a=-008
2. =008
1.&60a=-008
1.5%0e-008E
1.22a-008&
1.10e=-008&
1.38a-008E
1.58a-008E
1.9%-008&
2.13a-00&
0. ODa+000
1.95-00%
0. ODa+000
0. 0Da+000
. Tea=008
1.25%-00%
1.4Ea-00%
1.4Eq=-00%
G.4Ea=-00E
1.90a-00E
5.3la-0086
0. ODe+000
0. D0a+000
8.4 3g-007

B .
=¥ aac

1.22e=-005
5. A8e=-0046
1.23e=-006
E.40e-007
2. 94008
1.32e-006
1.82e-006
1.06e-006
1. 3le=-00&
1. 15&-00&
1.06e-006
1.32e~-006
1.38e-006
Z.00e=-00&
2. 29006
&.00e=-005
1.66e-005
S8 3e-0046
1.95g-006
E.1Ze=006
9. 6le=-00&
1.06e-005
1. 05e=-0058
5. 13e-005
3. 56e-00&
4.4 2e-00&
L. 6e-004
4.82e-006
E.08e=-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:28:46



Froject: CHR CROSSING ERIDGE

Boring Koo ! BE-ACHR-103
Sample Wo.: 3U
Task Ho.: 210829

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Gravity: 1.820

Initial ¥Yoid Ratlio: 1.09
Final Wold Ratio: D.T71

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

mgm of Saturatiomn, %
Dry Unit Weight, pof

¢ m
¢ m

Froject: CHR CROSSING ERIDGE

Boring Wo.:! BE-RCHRE=-103
Hampla Ko, 30
Tast Wo.: 210E23

Hoil Deacriptlon: GREY EILTY CLAY

Aemarks:
Rpplied Final
Stress Displacement
taf in
1 0.0E2% d.02314
2 0.12% d.0215%6
2 0,128 d.03484
4 0.2% 3.03741
L] 0,375 d.04181
& 0.5 d.0850]
r 075 Q. 0EaTT
8 1 d.05R02
9 1.% d.DERZZ
10 2.2% 0. DBE03S
11 .25 Q.05721
12 4.7% a.1124
12 T a.1413
148 10.3 a.1637
1% 1% 0.13&6
18 T a.1835
17 1.2% a.17a1
18 1.% a.1726
19 0,75 0.16464
0 1.% 0,168
21 1.2% 0,178
232 T 0.1847
23 10.3 0.136%5
248 1% 0.1%63
2% Iz 0.2131
26 2.3 0.23339
27 T 0.225%4
28 1 0. 2065
29 0.25 0, 18046

CONSCLIDATION TEST DRTA

Location: AUEURH

Tested Ey: Brian Fogg
Test Datae: T/24/08
Samgle Type: Shelby Tube

Liguid Limit: 35
Flastic Limik: Z1
Flasticlty Indax: 14

Baiore Consclidation

Trimmings Specimen+iing
&7 RIRG

1EBD.TT 085
151.94 373.15%

BE. 91 ZE2.14

EL, O3 111.01
33,91 31.E4

=== 1.09

=== 81.%4

=== 435

COHMSOLIDATION TEST

DT A,

Frodect Ho.: 15600.00
Checked By:

Dapth: 35-37 FT
Elevatlon: ===

Initial Helght: 1.04 in
Specimen Diameter: Z.48

in

After Conselidation

Specimen+Ring Trimmings
RING 40

401.3% 200, 54

73.1% 172.39

26214 61 .56

111.01 110.83

25,40 Z25.40

.91 —

99.98 —

102.14 —

Location:

AUELRH

Testad Ey: Brian Fogg

Test Data:

Ti24,/08

Samg:le Type: Shelby Tube

Wold
Ratlce

1.037
1.034
1.028
1.018
1.01d
1.003
0.9592
0.38]1
g.3E]
0.932
.93
O.ERE
Q.E1d
0.TES
0.7T1%
Q.T26
Q.76
a.7an
0. Ted
0. TEY
.78
Q.73
0.71%
0. T
0. 568
.54
0.542
0.&78
.71l

Strain
at End
|

2.63
3.0%
3.34
.58
&.00
£.31
.85
o L
£.34
7.63
9.31
11.34
13,53
1%. 68
17.88
17.57
17.0%
LE. 53
1%.393
1E.0E
LE. A%
17.30
1l.8&
18.80
20,40
Z2.40
Z1.56
19.T7T
18.2%

THO Fittimg

g
LR
ER

.o
Ly e S O o e o T B Y O e o e T YO O P ST PO o
. .

L= = e i A N e T T N N NP Pl e
¥
e =R LR U TR T LR P o L e el I e e B P ]

oSS R e el SR SR S e ol e ol R S SR

Froject Ho.:
Checked By:
Dapth: 35-37
Elavatlon: -

1500 .00

FT

Comfficient of Conmollidation

3n.RE.
b o et 1]

1.43e~-005
3.38e~-00&
4.38e-006
3.38e~-006
3. 45e~-006
2.0Te-006
2.7 3e-006
1.6he-006
1.63e-006
1.60e-006
1.1le=006
1.45a-006
1.40e-006
1.93e-006
2. 42e-006
2. 63e-004
9.1 3e-006
4.1le=-0D0&
1.32e-006
9. 10e-006
9. 15e~-006
9.18e~-006
9.0Te-006
4. 60e-006
2.62e-006
3. Me-006
1.50e~-D04
3. 20e-006
9. 34e-00T

Loy
fr*df sec

. DDa+ 000
0. DD+ 000
S.0Ea-00E
3. 35q~-00E
S.44a-00E
4. 10w-008&
J.40a-00E
1.Tla=00&
2.15%a-00E
1.7la-00E
1.90a=-00&
1.38a=-008E
1.43a=-008&
2.0la-00E
2.10a-00E
. Dla+ Q00
2.06q=-00%
0. DD+ 000
1.40a-00E
1.B&a-005%
O DDa+ 000
1.5%0a-005
1.%1a-005%
G.21la-00&
A.Ela-00E
1.0%e-00E
0. DD+ 000
0. 0Da+000
4. 34e=-007

Bora .
ft 2faac

1.43e-005
3.38e-006
4. 708-006
3.38e~-006
4. 22e=-006
2. 51e-006
3. 5Te-006
1.69g=-006
1.8Te-006
1.66e=-006
1.24e-006
1.33%e-00&
1.41e=-00&
1.9Te-006
2. 25e-006
2.63e=-004
1.28e=-004
4.11e-008
1.35g=-006
1.22e-005
2. 15e-006
1.14e-005%
1.13e-005%
%.32e-006
3.11e-006
3. 21e-006
1.50e-004
3. 20e=-006
4. 34e=-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:31:23



CONSCLIDATION TEST DRTA

Frodject: CHR CROSSING ERIDGE Location: AUEURK Froject Ho.: 15600.00
Boring Bo.! BE-ACHR-102 Testad Ey: Brian Fogo Checked By:
Sample Ho.: 4U Test Date: T/28/08 Dapth: 4%-47 FT
Taak Ho.: 210830 Samgle Type: Shelby Tube Elevatlon: ===
Soil Deacription: GREY SILTY CLAY
Rema rkat
Measured Specliic Gravity: 1.76 Liguid Limit: 37 Initial Helght: 1.0Z in
Inittlal Void Ratio: 1.14 Plastic Limik: 27 Specimen Diameter: Z.48 in
Fimal Wold Ratio: D.73 Flasticity Indax: 10
Before Consolidation After Consclidation
Trimmings Specimen+iing Specimen+Ring Trimmings
Container ID 128 RIRG RING a5
Wt. Container + Wet 3oll, m 1E%. 9% 404.0% 104248 196,43
Wt. Container + Dry Soll, om 150,83 JEE.DE 366 %6 16E.92
Wt. Container, Jm 51.27 Ze2.19 262192 6507
Wt. Dry Soil, gm ES, A& 104 .37 104.37 10%.75
Water Content, ® 35.21 33,75 26.E1 26,61
Vold Ratico === 1.14 .73 —
Degres of Saturation, & === 95.E3 100.0% —
Dry Unit Waight, pot === ED. 33T 9378 —
CONSOLIDATION TEST DRTA
Frodject: CMR CROSSING ERIDGE Location: AUEURER Frodect Ho. ! 1%E00.00
Boring Ko.: BE-RCHRE-103 Testad Ey: Briam Fogg Chacked By:
Samplae Bo,: U Test Data: T/28/08 Depthe: 45-47 FT
Test Mo.: 210630 Sample Type: Shelby Tube Elevation: ---
Soll Description: GREY SILTY CLAY
Femarka:
Appliad Final Wold Strain THO Fitting Comfficliant of Consolidation
Stress Diamlacement Ratio at End Sa.Rt. Loy Sq.RE. Log Borg .
taf in L} nin nin TEo2fsac fi~2/sec b & SpefE 1T
1 0O.0E25S 0.ODa10% 1.136 040 a.l a.l 4 . Bhe=005 4. SNe=-00% 4. Bhe=005
2 0.12% D.O0B13E 1.129 o.e0 1.% a.o 3. 9Te-006 0. DDg+000 3. 9Te-0046
3 0,188 0.01172 1.130 1.1% 2.1 2.2 Z.41e=006 2. 53g=008 2. Bhe=006
4 0.2% d.01485 1.114 1.4% 3.8 3.2 1.61e=006 1.Ea=-008 1.7e=-006
L] 0.37% 0.0191% 1.104 1.8 1.9 2.4 3.03e=006 2. 38a-00E 2. 6Te=-006
& 0.5 0.02286 1.087 2.2 3.4 2.5 1.68e=006 2.31le=008 1.9%g=006
7 0.T5 0.0287T 1.084 2.82 2.2 2.8 Z.h8e=006 2.0le=008 2. 26e=006
B 1 0.03417 1.073 3.3% T.0 3.9 T.92a=-00T7 1.50e=-006  1.04e-006
9 1.5% 0.08442 1.0%1 4.3% 3.3 | 1.6Te=00& 1.&60e-00E 1.64e=-006
1o 2.2% 0.0e301 1.012 E.1T T.0 4.6 T.6Te=00T 1.1%a=-00E 9. 2Te=007
11 31.2% 0.0830% 0.949 5.12 a.z 8.3 5. 53e-007 5.4 7a=-007 5. B0e=-007
12 .75 0.1251 0.E82 12.26 6.3 T.4 & 83e-007 E.41la=-007 &.61e=-007
13 T 0.1534 0.832 15,03 4.8 4.3 9.61e-007 1.00e=-006  9.90e-007
14 10.3 0.173z2 0.Ted 1756 - a.e 1.20@=00& 1.14a-00E& 1.1 Te=006
1% 1% 03045 0.T15 2005 2.3 2.2 1.6Te=006 1. 30a=-008 1.49=-006
1& T 01894 Q.T36 15.54 a.l a.o 3. 13e=-005 0. D0e+000 3.13e=-005
17 31.2% 0.1822 0.741 18.24 a.% a.o T.81e=006 0. D0e+000 T.81e=-006
18 1.5% 0.1836 Q. TED 17.99 2.2 a.o 1.84e-006 0. DDg+000 1.894&-006
15 0.T5 0.1744 g.7T74 .09 4.7 4.5 E . B8e=-00T 4. 9ea=-007 E.31&=-00T7
20 1.5% 0.1977 g.T71 17.42 1.4 1.& Z.91e=006 2.63g=008 2. 1ee=006
21 3.2% a.1858 0. TR 18.20 1.8 a.o 2. 4Be=-005 0. D0e+000 2. 4B8e=005
a3 T 0.197 0.T731 15.31 a.T a.o 5. h8e=-006 0. D0e+000 5. 58e=005
23 10.3 03043 g.T1h 2002 a.9 a.d 4. 3Te=006 h.3Sq=-008 4 .83e=-008
24 1% 0,214 0.553 Z1.07 1.4 1.2 Z.7ee=008 2.9 Ng=008 2. 8Te=006
2% 2 0.3312 0.553 21.66 1.8 1.9 2. 2Te=00& 2.0%-00E 2. 18e=008
16 2.3 03508 g.5149 2457 1.2 1.8 2. 96e=006 2.12a-00E 2. 44e=-006
s T 0.32339% 0.541 23.47 a.z a.n 2. 13e=004% 0. DDe+000 2.1 3e=005
28 1 0.2161 0.6581 Z1.1E 2.1 2.9 1.73a-0046 1.3le=-006  1.43e-006
59 0.25% 0.185% 0T34 19.185 11.7 g.0  F.24e-007  O.00e+000 3. 24e-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:35:56



Froject: CHR CROSSING ERIDGE

Boring Koo ! BE-ACHR-103
Sample Ho.: %0
Tesk Ho.: 210831

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Grawlity: 21.77

Initial ¥Yoid Ratlio: 1.19%

Final Wold Ratio: 0,74

Container ID

Wt. Contaimer + Wet 3oil, @m
Wb. Container + Dry 3oil, om

Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Dagrae of Saturation, %
Dry Unit Waight, pof

Frodject: CHE CROSSING ERIDGE

Baring Wo.: BE-ARCHRE-102
Hampla Bo.: 50
Tazst Ho.: 210831

Soil Deacription: GREY SILTY CLAY

Aemarka:
Rpplied Final
Strass Displacement
Esf in
1 0.0E2% 0. 00S0TT
2 0.12% 0.01214
3 0. 128 0.01461
4 0. 2% J.01708
L] 0.37T% O.0206T
[ a.% 0.02331
L 0TS 0.02Th
B 1 0.0305T
- ] 1.5% 0.03565
10 .25 0.08355
11 2.2% Q.0Ea7TT
12 4.T% 0.113&
132 T aO.1822
14 10.32 0.1384
1% 1% 0.2185%
1€ T a.2107
17 1.2% a.2028
18 1.5% 0.1837
19 0TS 0o.124
a0 1.5% 0.187Th
21 1.2% 0.1961
22 T 0,202
23 10.2 0.21&1
24 1% 0.2278
1] 2 0.2453
e 2.3 0.26564
P T a.2539
28 1 0.229
29 D25 0.2081

CONSCLIDATION TEST DRTA

Location: AUEURK

Tested Ey: KLD

Test Date: B/5/2008
Samgle Type: SHELEY TUEE

Liguid Limit: 35
Flastic Limit: 23
Flasticity Indax: 12

Before Consclidation

Trimmings Specimen+iing
142 RIRG
192.74 407 .E3
1%57.83 JEL.GE
562.4% ZE2.ZE

Ak, 3B 103.4

3E, 60 40,78

i 1.19

i 95.15

g TS.0E4

DOMSOLIDATION TEST DARTA

Location: AUEURK

Testad Ey: KELD

Test Data: B/5/ 2004
Samgle Type: SHELEY TUBE

Strain
at End Sq.RE.
1 nin

0.8E
1.1E
1.42
1.668
2.01
2.27
2.6
2.9
3.47
£.ZE
=]
L1.6%
LE.40
18.3%
Z1.0E
20.52
L18.T%
L8.88
17.392
18.286
15.09
20.29
21.04
Z23.1E
Z1.8E
- |
Z24.72
23.30
Z0.2T7

= i
i

=l e =l el = =P R e =T N R =
'

'
WO ke s OO0 ke ds T el b s U8 A0 L RO D T U8 D

-

-

= = e e e S e PN N L N e NI T T NP

THO Fitting

Loy
nin

L=l = - =R Pl = =R S = -l e =

Frodeckt Ho.:
Checked By:

Dapthe S57=-577
Elevatlon: ===

1560000

Initial Helght: 1.032 in
Specimen Diameter: Z.48 in

After Conselidation

Specimen+Ring
RING

153.4%
165.68
262.328
10%.4
2688
n.7s8
100.0e
F9.185%

Trimmings

12

Froject Ho.: 15&00_00
Chacked By:

Dapth: LLT-57"
Elavatlon: ---

Comffliclient of Conmolidation

30.RE. Lo

b sl £ T ft 2/ sec
3.51e-00%  0.00e+000
1.9%a=007T 0. 00a+000
1.65a=00& 1.E2a-008&
1.79e-006  2.75a-00E
3. 30e-006 2.dEa=-008
2. 46a=006 2.00a=-006
5. 50e 004 5.12a-00&
3. 50e-0046 2. Taa-008
5. 32e=006 4. 51la-006
2. Vhe-006 4.0lae=-006
5.9Te-00T 0. 00a+000
4. 40a=00T 1.55q=-007
S.51e=00T H.68a=-007
1.19a=00& 1.08a-006&
1.13e=00& 1.1%a-006&
2.28e-00%  0.00e+000
5.2Te-0086  0.00e+000
2.00e=006 1.58a-006&
E.66a=00T 3. Tla=007
2. 79e=006 0. 00a+000
2. 7Te-008  0.00e+000
4 .86e-006 0. D0+ 000
3.9Te=006 2.98a-006
2 .658a-0046 2.3 a-0086
2. 1de-006 1.65a=-008&
2. 3Te—=006 1.83a=-008&
2. 4Z2e=00% 0. D0+ 000
1.75e-0046 1.28a-00&
2.1Te-00T 0. 00a+000

3.51e=-005
1.95g-007
1.7 3e-006
2. 18e=005
Z.892e-008
2. 21e=-006
.0 2e-006
F.0Te-006
4 .838e-005
3. 26e-006
. 8Te-007
3. 85e=-007
T.42e=-00T
1.13e-00&
1.14e-005
2. 28e=0058
5. 2Te=006
1.93e-00&
9. 15a-007
2. "9e-006
2.7 Te=006
4 . 36e-008
J. 40e-005
2. 50e-006
1.838e-008
1.93e-006
2. 42e=-005
1.48e-008
.1 Te=007



CONSOLIDATION TEST DATA

SUMMARY REPORT

N

| |
T T T T T 1T 171 7 T T T T T T 1771 7 T T T T T 1771
< 0
— O

OlLvy dIOA

©
O

0.4

100

10

0.07

VERTICAL STRESS, tsf

v |
O O

008/ AD

100

10

0.07

VERTICAL STRESS, tsf

o
°
o
o
©
9]
~ m/O |
.. I
m > Ju I
=z N
o M| S
slol .. |.8
‘s -+
Q10 = m
ol 0| a
°lcl ol
oo oW
[
m
D
=
Y
oo | M
o 1
- o [
o o~ | L
Sla|—|Yv
m| |~ -
DX || ©
<< | .. &
Lo e
c | M| =
o | 5 Ol ®
= o @] o
O | S| - <
Ol w| »
o|low| o] O
== W]
L
O
e
£l
o
=
=
— |
24
1o
o | 9\
Xl 5™
Olm|Z|©
(@]
A T =
Z | ol
Olo|z] ..
L Z .
- o) M
o o =
ol c| &
== e+
o = »
S| ol ol o
O 1 m|u;m |-

Description: GREY SILTY CLAY

Remarks:

Wed, 05-SEP-2008 10:38:14



Froject: CHR CROSSING ERIDGE

Boring Koo ! BHE-ACHR-104
Sample Wo.: 1U
Task Ho.: 210832

CONSCLIDATION TEST DRTA

Location: AUEURK

Tested Ey: KLD

Test Date: B/12/08
Samgle Type: SHELEY TUEE

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Grawlty: 21.70

Initial Yoid Ratlio: 1.12
Final Wold Ratico: D.&E

Container ID

Wt. Container + HWet Joll
Wt. Container + Dry Soll
Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

mgm of Saturatiomn, %
Dry Unit Weight, pof

Froject: CHRE CROSSING ERIDGE

Boring Koo ! BHE-ACHR-104
Sample Ho. @ 1U
Tast Ho.: 210832

Liguid Limit: 30
Flastic Limik: 22
Flasticity Indax: 9

Baiore Consclidation

Trimmings Specimen+iing

25 RIRG

. 167.1% 4049 .54
. 137.51 IET.43
61.2E ZE2.1E

TELZ3 106.25

38.BE 35,06

=== 1.12

=== 5447

=== TS, 64E

CONSOLIDATION TEST DRTA

Location: AUEURK

Tested Ey: KLD

Test Datar EB/1Z2/08
Samgxle Type: SHELEY TUEBE

Soil Deacription: GREY SILTY CLAY

Femarka:

Ahpplied Final Wold Strain THD Fittimg
Stress Dsplacement Ratlo at End Sa.RE. Lo
tar in L nin min
1 0. 0625 D.ODET4S 1.103 .65 a.% a.2
2 0.12% g.01204 1.0%2 1.16 1.4 a.p
3 0.18E 0.0LEST 1.08%5 1.50 2.2 2.7
4 0.2% a.0184 1.078 1.77 4.4 a.0
& 0.a7Th 0.02311 1.0&8 2.23 1.9 1.5
3 0.5 0.02742 1.0&e0 2.54 4.6 a.l
7 D.T% 0.0350& 1.04% 1.3e 3.3 2.2
B 1 0.08294 1.028 4.14 T.0 a.p
-] 1.5% 0.08832 0.9595 5.TZ 4.7 4.0
10 2.2% d.08648 0. 940 B.33 &.E 6.7
11 3.2% 0.1162 J.E7S 11.20 6.E 6.2
12 £.7% 0.1428 J.E25 13,78 4.8 3.8
12 T 0.1ETS q.TI4 1E.1E a.e 3.1
14 10.3 0.1811 Q.77 18.41 2.2 2.%
1% 1% 0.2138 0. 580 0. 60 2.0 1.9
1& T 02098 J.58%9 0. 20 a.o a.p
17 1.2% .20 0. TG 15,65 a.z a.2
18 1.5% 0.1873 0.T14 1%.01 1.0 a.p
13 D.T% 0.1801 9.739 18.32 2.4 2.2
a0 1.5% 0.18z28 0.723 1847 a.T O,
21 1.2% a.1889 a.T11 15.17 a.7T a.0
23 T 0. 7e 0.553 0.0Z a.% 0.3
23 10.3 0.2139 0. 580 2060 a.T a.3
24 1% 0.2231 0.6E1 21.49 1.1 0.
2% 22 02374 0.532 21.87 1.1 1.0
28 2.3 0.255% 0.555 4.6 a.a 1.0
. T 02467 0.513 23.77 a.o a.b
28 1 0.2288 g.550 22.05% 1.0 a.p
1] 0.2% 0.2132 0.581 2054 6.9 9.1

Frodect Ho.: 15600.00
Checked By:

Dapth: 34-26"
Elevation:

Initial Helght: 1.04 in
Specimen Diameter: Z.48

in

After Conselidation

Specimen+Ring Trimmings
RING 4%

194 .02 19%. 54

IET.42 169,04

262.18 654.113

10528 104.81

25 .28 25,268

0.E8 —

10008 —

10024 —

Frodject Ho.: 15%800_00
Checlked By:

Dapth: 34-3&"
Elavatlon:

Cogfificlent of Consolldation

3q.RE. Log

fE~2/ saa ftr3/gec
1.280-005  31.36a-00%
4.28e-006  0.00e+000
Z . 68e-006  2.1%-006
1.3Te-006  0.00e+00D0
3.0Te-006  31.08a-008
1.2Te-006  1.B7a-006
1. 7%e-006  1.9%-006
B.09-00T  0.00a+000
1.18e=006  1.37a=008
T 8e-00T 7. 94e-007
T.32e-00T  7.2Ea-007
1.02e-006  1.2%a-006
1.2%50-006  1.43a-006
1.88e-006  1.7T0e-008
2.03e-006  2.108-006
1.10e=-004  0.00e+00D0
1.6Te-005  1.30@-00%
4.20e-006  0.00e+000
1.69e-006  1.41a-006
5. ETe-006  6.Tla-006
5.73e-006  0.00e+00D0
E.3le-008  1.47e-00%
5. Me-006  1.%1a-00%
3.52e-006  6.0%a-006
3. 3Ze-006 1. &Ea=-008
3.81-006 1. 55a-008
1.84e=-004  O.00ae+000
3.7Me-006  0.00e+000
5. 55e-00T  4.21a-007

Rva .
j o S L Tl

1.85a-004
4. 28e-006
2. 41le=-006
1.3Te-006
3.08e-004
1.51le=-00&
1.96e-00&
BE.09&-00T
1.28e~-0046
T.8Te=-007
T.29e-00T7
1.13e-0046
1.34e-006
1.79e-006
2. 06e-006
1. 10e=-004
1.78e-004
4. 20e-006
1. 54e-006
6. 14e-006
5.7 3e-006
1.06e-004
B.3le-00&
4. 45e-006
3. 48e-006
3.V 5e-006
1.84e-004
2. M4e-006
4.78e-007



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: GREY SILTY CLAY

Remarks:
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Froject: CHR CROSSING ERIDGE

Boring Koo ! BHE-ACHR-104
Sample Wo.: FU
Task Ho.: 210833

Soil Deacription: GREY SILTY CLAY

Femarks:

Measured Specliic Grawvlty: 21.63

Initlal Yoid Ratlo: 0.5%
Final Wold Ratio: DL&T

Container ID

Wb. Container + Wet 3oll,
Wt. Container + Dry 3oll,

Wt. Container, gm

Wt. Dy Scil, gm

Water Content, B

Vold Ratilo

Dagrae of Saturation, %
Dry Unit Waight, pof

@m
@m

Frodject: CHE CROSSING ERIDGE

Baring Ho.! BE-ACHR-104
Sampla Bo.: U
Test Wo.: 210633

CONSCLIDATION TEST DRTA

Location: AUEURK

Testad Ey: HRUCE EURRI
Test Date: DH/14/08
Samgle Type: SHELEY TUEE

Liguid Limit: 38
Flastic Limift: Z4
Flasticity Indax: 12

Baiore Consclidation

Trimmings Specimen+iing
140 RIRG
218.67 40459
1TE. 55 273
B1.TE ZE2.23
115.B 110.5%
34,64 32,45

=== .99

=== B7.E4

=== B4, 225

CONSOLIDATION TEST DRTA

Location: AUEURK

Testad Ey: BRUCE EURRI
Test Data: 0B/14/04
Samgle Type: SHELEY TUBE

Sail Deacriptlon: GREY SILTY CLAY

Frodect Ho.: 15600.00
Checked By:

Dapth: 44"-867
Elevatlon: ===

Initial Helght: 1.032 in
Specimen Diameter: Z.48

in

After Conselidation

Specimen+Ring Trimmings
RING 216

400.1 200,02

2. 17Z.689

26232 6Z.36

110.5% 110,33

24.77 2.7

LU ) —

10003 —

10079 —

Froject Ho.: 1%800.00
Chacked By:

Dapths 44 "-467
Elavation: =--=-

Remarks:
Applied Final
Strass  Dsplacement
Eat in
1 O.062% C.OD3348
2 0.12% DLao7e3
Ll 0.18E 0.0111&
4 0.2% 0.01435
-] 0,375 a.oigs
& 0.5 002154
7 ] 002537
8 1 0.02aa1
9 1.5 a.03a4
1o 2.2% O 05419
11 3.2% 0.07329
12 4.7 0.0876%
12 T a.1218
14 10.3 a.1448
15 1% O.1681
1& T 0.1642
17 3.2% a.1lhes
18 1.5 0.1526
19 ] 01457
o 1.5 01473
21 3.2% 0,153
22 T a.1lal8
21 10.3 O.1681
24 1% a.17e4
28 22 a.18449
2 2.3 0.21148
7 T a. 2055
28 1 0.1954
29 0.2% 0.1693

Wold Strain THD Fitting
Fatlo at End Sq.RE. Loy
| min nin
0. 287 0.32 0.1 a.l
0.973 Y 0.9 .o
0.972 1.0E 1.9 2.9
-1 1.33 4.5 3.3
0. 957 1.B2 Z.4 1.9
0. 952 2.09 3.8 2.8
0.945 2.45 1.9 2.1
0.936 2.89 4.7 3.3
0.9148 3.82 3.8 3.4
0. EBS B. 26 3.5 4.1
O.EER] 7,37 &.E 4.7
0. eDE S.4E 4.8 4.2
0. T8 11.82 3.5 .
D.T14 14.0% 3.4 3.1
0. 663 1£.31 2.0 2.5
0.578 LE.9% 0.1 .o
0. 587 15.41 0.5 a.2
0. 5599 14.81 1.2 1.4
0.T12 14.14 3.5 4.1
0. TDG 14.29 .7 .o
0. 554 14.84 1.0 a.o
0.581 15,70 0.5 0.3
0.669 16.31 .7 0.3
O.64% 17.31 1.1 Loy
o517 18.91 1.5 1.8
o.5%748 20.8% 1.4 1.2
0. 556 15.94 a.o a.o
0.535 17.99 1.7 .o
0.566 LE. 42 9.3 .o

Comificlent of Conmolldatlon

30.RE.
fE=2/ sac

4.78e=-005
6.7 3e-D05
3.09e-D06
1.32e-006
2. 46e-006
1.62e-D0&
3.09e-D06
1.23e-D06
1.58e~-006
1.56e-006
T.9Te-00T
1.10e-D06
1.3%e-006
1.34e-006
Z2.13e-D0&
E.1Te=005
9.13e-005
3.63e-D0&
1.2Te-D0&
6. 25e-D06
4. 56@-006
E.78e=-005
6. 14e-D05
3. 79e-D05
2. 60e~-D06
Z2.893e~-D06
1.18@-004
2. 36e-006
4.48e-007

Loy
ftdfaec

5.23a-00%
0. DD+ 000
2.0Ea-00E
1.Ela=-008
3.15%a=-008
2. 10a-00E
2.Ela-00&
1.T5a-00E
1.66a-008E
1.3%e-00E
1.14a-00E
1.20a-00E
1.30a=-008
1.5%0e-00E
1.Tla-00E
0. 00Da+000
1.TEa=-00%
I.1lla-00E
1.0%a-00E
0. DD+ 000
. D0a+000
1.43a=-00%
1.32ea-005%
5.EDa-00E
2.51a-008E
2.9%a=-008E
0. D0+ 000
0. 0De+ 000
0. 0De+ 000

Avrg .
TE"Zfsac

4. 98g=-004
&0 98008
2. 4Te-006
1.53e-006
2.7 Te=008
1.83e-00&
2. 94e-008
1.44e-006
1.62e=-008
1.45e-008
2. 308-007
1.15e-00&
1.35g-006
1.41e=-0086
1.90e-00&
E.1Te=005%
1.20e=-004
3. 35e-008
1.1Te-008
5. 25e-006
4 . 56e=-0086
1.0%e=-004
E.46a-00&
4. 59e-008
2. 56e-0086
2. 90e-008
1.18e-004
2. 36e-006
4.48e-007



Appendix C

Calculations



CNR Crossing Bridge

Over Canadian National Railway

Auburn, Maine
PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Definition of Units:

psf = It
ft?

Ibf

pcf = —

i

LIQUIDITY INDEX (L1):

Liquidity Index =

wc is close to LL
wc is close to PL

ksf = kip tsf :=g-
ft?

natural water content - Plastic Limit

ft

Liquid Limit -Plastic Limit

wc is intermediate
wc is greater than LL

Soil is normally consolidated

Soil is some-to-heavily over consolidated

Soil is over consolidated
Soil is on the verge of being a viscous liquid when remolded

to—gj Kip := 1000 - Ibf

Sample Sail WC LL PL Pl LI
BB-ACNR-102 3D A Silt 329 27 22 5 218 |viscous liquid when remolded
BB-ACNR-104 7D Silt 30.7 25 2 3 290 |viscous liquid when remolded
BB-ACNR-1012U Silt 30.6 22 19 3 3.87 |viscous liquid when remolded
BB-ACNR-1019D | Clayey Silt| 324 28 22 6 1.73  |viscous liquid when remolded
BB-ACNR-1013U | Clayey Silt|  32.8 30 19 11 1.25  |viscous liquid when remolded
BB-ACNR-101 10D | Clayey Silt 30.9 30 22 8 1.11  |normally consolidated
BB-ACNR-1014U [ Clayey Silt 38.0 35 24 11 1.27  |viscous liquid when remolded
BB-ACNR-101 11D | Clayey Silt A4 31 12 19 1.18 |viscous liquid when remolded
BB-ACNR-1015U Silt 264 22 20 2 3.20 |viscous liquid when remolded
BB-ACNR-1016U | Clayey Silt| 352 31 2 9 1.47  |viscous liquid when remolded
BB-ACNR-102 3D B Silt 335 25 20 5 2.70  |viscous liquid when remolded
BB-ACNR-102 1U Silt 30.2 NP NP NP NP  [Non-Plastic
BB-ACNR-1024D Silt 315 27 20 7 1.64 |viscous liquid when remolded
BB-ACNR-102 2U Silt 29.8 34 23 11 0.62 |over consolidated
BB-ACNR-1026D | Clayey Silt| 354 35 27 8 1.05 [normally consolidated
BB-ACNR-102 3U Silty Clay 384 27 19 8 243  |viscous liquid when remolded
BB-ACNR-1024U | Clayey Silt| 30.7 26 19 7 1.67  |viscous liquid when remolded
BB-ACNR-1028D | Clayey Silt|  30.6 29 20 9 1.18  [viscous liquid when remolded
BB-ACNR-1025U | Clayey Silt 36.8 33 2 11 1.35 |viscous liquid when remolded
BB-ACNR-103 1U Silt 3A4.3 28 21 7 1.90 |viscous liquid when remolded
BB-ACNR-1034D Silt 33.2 36 22 14 0.80 [over consolidated
BB-ACNR-103 2U Silt 29.0 27 23 4 1.50 |viscous liquid when remolded
BB-ACNR-103 3U Silt 34.3 35 21 14 0.95 [normally consolidated
BB-ACNR-1036D | Clayey Silt| 36.8 36 2 14 1.06 [normally consolidated
BB-ACNR-1034U Silt 40.8 37 27 10 1.38 |viscous liquid when remolded
BB-ACNR-1035U | Clayey Silt| 40.2 35 23 12 1.43  |viscous liquid when remolded
BB-ACNR-104 1U | Clayey Silt| 36.7 30 2 8 1.84  |viscous liquid when remolded
BB-ACNR-1048D | Clayey Silt| 31.9 31 19 12 1.08 [normally consolidated
BB-ACNR-104 2U Silty Clay 36.9 36 24 12 1.08 [normally consolidated
BB-ACNR-1049D | Silty Clay 409 39 25 14 1.14  |viscous liquid when remolded
BB-ACNR-104 3U Silt 29.5 25 20 5 1.90 |viscous liquid when remolded




CNR Crossing Bridge
Over Canadian National Railway

By: Kate Maguire
July 2008

Auburn, Maine Checked by: _LK 10-1-2008

PIN 15600.00

CONSOLIDATION TEST RESULTS
BB-ACNR-101 Sample 2U

Determine in-situ over burden stress:
Sample depth = 45.0 ft below ground surface
Groundwater table at 17.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 0.81
Clay is overlain by:
17.0 ft of fill at 125 pcf
5.8 ft of sand at 120 pcf

16.7 ft of silt at 115 pcf and
5.5 ft of clay at 115 pcf

oo = 17 ft- 125 - pcf + 5.8+ ft- (120 — 62.4) - pcf + 22.2 - ft- (115 — 62.4) - pcf
o' = 3627 - psf  OF o', = 1813 tsf

Maximum past pressure from consolidation curve Casagrande construction: o= 3.2 tsf

Determine OCR: Tp .
OCR := — OCR = 1.7646 over consolidated

O vo
Determine Cc:

from consolidation curve and lab results:

pq = 10.3 - tsf ey := 0.584 py:=323-tsf e,:=0.527
€1-€
Co=———
P, C.=0.1148
log| —
P1

Determine C'c:

from consolidation curve and lab results:

e e 12.74 . 15.88 strain is given in percent
' 100 2 100
o .2 E c,
e P, C'.=0.0633 or: Cc:= C'c = 0.0634
log| — 1+eg
P1

Determine Cr:
from consolidation curve and lab results:
pp:=7-tsf ey := 0.569 p,:= 0.75- tsf e, := 0.579

€1—-€

Cr=———

r P, C, = 0.0103
log| —
P1




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-101 Sample 3U

Determine in-situ over burden stress:
Sample depth = 55.0 ft below ground surface
Groundwater table at 17.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 0.99
Clay is overlain by:
17 ft of fill at 125 pcf
5.8 ft of sand at 120 pcf

16.7 ft silt at 115 pcf and
15.5 ft of clay at 115 pcf

o'yo:=17 - ft- 125 pcf + 5.8 ft- (120 — 62.4) - pcf + 32.2- ft- (115 — 62.4) - pcf
O'yo = 4153 - psf or o', = 2.076 - tsf
Maximum past pressure from consolidation curve Casagrande construction: o'y = 3.7 - tsf

, . o
Determine OCR: OCR:= —~ OCR = 1.7819 over consolidated
Tvo
Determine Cc:

from consolidation curve and lab results:

pp:=475-tsf e;:=0.857 py:= 7 - tsf e,:= 0.788
€1 — €
Com %
Py C. = 0.4097
log| —
P1

Determine C'c:

from consolidation curve and lab results:

. 6.88 . 10.36 strain is given in percent
' 100 27 100
oo 27 C.
e Py C'.=0.2066 or: C'c:= C'c = 0.2059
log| — 1+¢g
P1

Determine Cr:

from consolidation curve and lab results:

pq:= 0.75 - tsf e, := 0.722 py:= 7 - tsf e, := 0.690
€1— €
Cri= D, C, = 0.033
log| —
P1




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-101 Sample 4U

Determine in-situ over burden stress:
Sample depth = 65.0 ft below ground surface
Groundwater table at 17.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.16
Clay is overlain by:
17 ft of fill at 125 pcf
5.8 ft of sand at 120 pcf

16.7 ft silt at 115 pcf and
25.5 ft of clay at 115 pcf

O'yo:= 17 - ft- 125 . pcf + 5.8 - ft- (120 — 62.4) - pcf + 42.2 - ft- (115 — 62.4) - pcf
o' = 4679 - psf or o', = 2.339 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o' = 2.8 - tsf

Determine OCR: o
etermine )

Ovo

OCR = 1.1969 over consolidated

Determine Cc:
from consolidation curve and lab results:
py:=3.25-tsf eq:= 0.886 p,:=15-tsf e, :=0.700

€1 -6

Dy C.=0.28
log| —

P1

from consolidation curve and lab results:

C.:=

Determine C'c:

. 12.57 . 21.21 strain is given in percent
' 100 2 100
, €&2-& C
Co=—7), C,=01301 or  Ctc:=— C'c = 0.1296
log| — 1+e
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf ey :=0.737 py:= 7 - tsf e, :=0.711

€1 - €

P, C, = 0.0268
log| —
P1

C, =




CNR Crossing Bridge
Over Canadian National Railway

By: Kate Maguire

July 2008

Auburn, Maine Checked by: _LK 10-1-2008

PIN 15600.00

BB-ACNR-101 Sample 5U

Determine in-situ over burden stress:
Sample depth = 75.0 ft below ground surface
Groundwater table at 17.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 0.85
Clay is overlain by:
17 ft of Fill at 125 pcf
5.8 ft of sand at 120 pcf

16.7 ft of silt at 115 pcf and
35.5 ft of clay at 115 pcf

oo i= 17 ft- 125 - pcf + 5.8+ ft- (120 — 62.4) - pcf + 52.2 - ft- (115 — 62.4) - pcf
o'y = 5205 - psf OF o' = 2.602 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o= 11 tsf

, _ p
Determine OCR: | .. %p OCR = 0.4227 under consolidated

Ovo

Determine Cc:

from consolidation curve and lab results:

py:=3.25-tsf e;:= 0.607 py:=15-tsf  e,:= 0.505
€1- &
Co=—7—
Py C.= 0.1536
log| —
P1

Determine C'c:

from consolidation curve and lab results:

13.26 . 18.72 strain is given in percent
g1i1=—— =—
Y7 100 27 100
o e c,
e P, C'.=0.0822 or: C'c:= C'c=0.083
log| — 1+eg
P1

Determine Cr:
from consolidation curve and lab results:
py:=0.75-tsf e, := 0.533 pp:=7-tsf e, := 0.515

€1—-€

C=—7—

r Py C,=0.0186
log| —
P1




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

BB-ACNR-101 Sample 6U

Determine in-situ over burden stress:
Sample depth = 85.0 ft below ground surface
Groundwater table at 17.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 0.96
Clay is overlain by:
17.0 ft of fill at 125 pcf
5.8 ft of sand at 120 pcf

16.7 ft silt at 115 pcf and
45.5 ft of clay at 115 pcf

o'y = 17 - ft- 125 - pcf + 5.8 ft- (120 — 62.4) - pcf + 62.2 - ft - (115 — 62.4) - pcf

o'yo= 5731 psf or o', = 2.865 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o'y = 3.8 tsf
. . O.'
Determine OCR: OCR := _P OCR = 1.3262 over consolidated
Oy
Determine Cc:
from consolidation curve and lab results:
pp:=4.75-tsf e, := 0.826 p,:= 10.3 - tsf e,:= 0.705
€16
Coi= ——
¢ Py C.=0.36
log| —
P1
Determine C'c:
from consolidation curve and lab results:
6.73 12.92 strain is given in percent
€1 = —— €y = ——
100 100
€y)— €
Coi= 2= . _ . C. .
Py C'.=0.1841 or: C'c:= C'c = 0.1837
1+e
log| — 0
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf ey :=0.697 py:= 7 - tsf e, := 0.666

€1—- €

Cri=——7—

r P, C,=0.032
log| —
P1




CNR Crossing Bridge
Over Canadian National Railway

By: Kate Maguire

July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
BB-ACNR-102 Sample 1U
Determine in-situ over burden stress:
Sample depth = 19.0 ft below ground surface
Groundwater table at 12.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 1.01
Clay is overlain by:
12.0 ft of fill at 125 pcf
3.0 ft of silt at 115 pcf and
4.0 ft of clay at 115 pcf
O'yo:=12 - ft- 125 - pcf + 7 - ft- (115 — 62.4) - pcf
o'yo = 1868 - psf or o', = 0.934 - tsf
Maximum past pressure from consolidation curve Casagrande construction: 0= 15 tsf
. . o.l
Determine OCR: OCR = —> OCR = 1.6058 over consolidated
Ovo
Determine Cc:
from consolidation curve and lab results:
pp:=2.25-tsf eq:= 0.862 p,:=7.0-tsf e,:=0.727
e, —e
Co- %
Py C.=0.2739
log| —
P1
Determine C'c:
from consolidation curve and lab results:
12l 1423 strain is given in percent
' 100 2 100
€r— €
Coi= 2= . _ . C. .
Py C'.=0.1363 or: Cc:= C'c = 0.1363
l+e
log| — 0
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf e;:=0.678 py:= 7 - tsf e, := 0.654

€1 - €

Py C, = 0.0247
log| —
P1

C, =




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-102 Sample 3U

Determine in-situ over burden stress:
Sample depth = 41.0 ft below ground surface
Groundwater table at 12.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.21
Clay is overlain by:
12.0 ft of fill at 125 pcf

3.0 ft of silt at 115 pcf and
26.0 ft of clay at 115 pcf

O\ =12 ft- 125 pcf + 29 - ft- (115 — 62.4) - pcf
o'y = 3025 - psf or o', = 1.513 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o'y = 1.8 tsf

Determine OCR: OCR = 7o OCR = 1.1899 over consolidated

Ovo

Determine Cc:

from consolidation curve and lab results:

pp:=2.25-tsf e;:= 1.053 p, = 4.75 - tsf e, := 0.904
€1— €
Co=———
o C. = 0.4592
log| —
P1

Determine C'c:

from consolidation curve and lab results:

7.18 . 13.88 strain is given in percent
€1:= —— =—
Y7 100 2™ 100
co.o 27 Ce
e Py C'.=0.2065 or: Cc:= C'c = 0.2078
log| — 1+¢
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf e;:=0.796 py =7 - tsf e, := 0.747

€1—- €

P, C, = 0.0505
log| —
P1

C =




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-102 Sample 5U

Determine in-situ over burden stress:
Sample depth = 59.0 ft below ground surface
Groundwater table at 12.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 1.14
Clay is overlain by:
12.0 ft of fill at 125 pcf

3.0 ft of silt at 115 pcf and
44.0 ft of clay at 115 pcf

o'y =12 ft- 125 - pcf + 47 - ft- (115 — 62.4) - pcf
O'yo = 3972 - psf or o', = 1.986 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o'y = 2.6 - tsf

. . o
Determine OCR: .o ._ %p OCR = 1.3091 over consolidated

Ovo

Determine Cc:

from consolidation curve and lab results:

pp:=3.25-tsf e;:=0.944 p,:=7.0-tsf e,:=0.817
Com 222
Py C.=0.3811
log| —
P1

Determine C'c:

from consolidation curve and lab results:

e 9.28 . 15.19 strain is given in percent
' 100 2 100
o e c,
e Py C'.=0.1774 or: C'c:= C'c=0.1781
|Og — 1+ €o
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf e;:=0.762 py:= 7 - tsf e, := 0.719

€1 - €

P, C, = 0.0443
log| —
P1

C, =




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-103 Sample 1U

Determine in-situ over burden stress:
Sample depth = 15.0 ft below ground surface
Groundwater table at 14.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 0.92
Clay is overlain by:

14.0 ft of fill at 125 pcf and
1.0 ft of clay at 115 pcf

oo i=14-ft- 125 pcf + 1 ft- (115 — 62.4) - pcf
o'y = 1803 - psf or o', = 0.901 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o= 1.1-tsf

Determine OCR: Tp .
OCR := — OCR = 1.2205 over consolidated
O'vo

Determine Cc:

from consolidation curve and lab results:

pp:=15-tsf e;:=0.832 p,:=3.25-tsf e, :=0.748
€1-€
Co=———
P, C. = 0.2502
log| —
P1

Determine C'c:

from consolidation curve and lab results:

4.49 8.90 strain is given in percent
€11= —— €pi= ——
100 100
o .2 E c,
e P, C'.=0.1313 or: Cc:= C'c = 0.1303
log| — 1+¢
P1

Determine Cr:
from consolidation curve and lab results:

pp:=075-tsf e;:=0.631 py =7 - tsf e,:= 0.612

- P, C, = 0.0196
log| —
P1

10




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-103 Sample 2U

Determine in-situ over burden stress:
Sample depth = 25.0 ft below ground surface
Groundwater table at 14.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.16
Clay is overlain by:

14.0 ft of fill at 125 pcf and
11.0 ft of clay at 115 pcf

oo = 14 ft- 125 . pcf + 11 ft- (115 — 62.4) - pcf
o'yo = 2329 - psf or o', = 1.164 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o'y = 1.2 tsf

. _ P
Determine OCR: OCR = — OCR = 1.0307 Normally consolidated

Ovo

Determine Cc:

from consolidation curve and lab results:

pp:=2.25-tsf e;:=0.928 py,:=7.0-tsf e,:=0.777
€1 — €
Com 22
Py C. = 0.3063
log| —
P1

Determine C'c:

from consolidation curve and lab results:

10.62 . 17.60 strain is given in percent
€1 = —— =
' 100 27 100
ce €y — & Cc
e P, C.=0.1416 or: Cc:= C'c = 0.1418
|Og —_— 1+ €o
P1

Determine Cr:
from consolidation curve and lab results:
pp:=0.75-tsf e;:=0.733 py:= 7 - tsf e, := 0.698

€1—- €

Cri=———
r (pzj C,; = 0.0361
log| —

P1

11




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

BB-ACNR-103 Sample 3U

Determine in-situ over burden stress:
Sample depth = 35.0 ft below ground surface
Groundwater table at 14.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e := 1.09
Clay is overlain by:

14.0 ft of fill at 125 pcf and
21.0 ft of clay at 115 pcf

O\ := 14 ft- 125 . pcf + 21 - ft- (115 - 62.4) - pcf
o\ = 2855 psf or o', = 1.427 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o' = 2.1 tsf

Determine OCR: o
etermine )

Ovo

Determine Cc:

from consolidation curve and lab results:

py:= 4.75 - tsf e, := 0.856 p,:= 15.0 - tsf e, := 0.719
Com %2
Dy C.=0.2743
log| —
P1

Determine C'c:

from consolidation curve and lab results:

. 11.34 . 17.86 strain is given in percent
' 100 2 100
€&2-&
C C
Co=—7), C.=01306 or  Cl:=—
log| — 1+e
P1

Determine Cr:
from consolidation curve and lab results:
py:=0.75-tsf e := 0.760 py:= 7 - tsf e,:= 0.731

€1 - €

P, C, = 0.0299
log| —
P1

C, =

12

OCR = 1.4713 over consolidated

C'c=0.1313




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

BB-ACNR-103 Sample 4U

Determine in-situ over burden stress:
Sample depth = 45.0 ft below ground surface
Groundwater table at 14.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.14
Clay is overlain by:

14.0 ft of fill at 125 pcf and
31.0 ft of clay at 115 pcf

oo = 14 - ft- 125 - pcf + 31- ft- (115 — 62.4) - pcf
o'y = 3381 - psf O o' = 1.69 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o= 19 tsf

Determine OCR: Op

OCR = — OCR =1.1241 over consolidated

Ovo

Determine Cc:

from consolidation curve and lab results:

py:=2.25-tsf e;:=1.012 py:=7.0-tsf e,:=0.822
€1- &
Co=—7—
Py C.=0.3855
log| —
P1

Determine C'c:

from consolidation curve and lab results:

6.17 15.03 strain is given in percent
€= —— €pi= ——
Y7 100 27 100
o e c,
e P, C'.=0.1797 or: Cc:=
log| — 1+eg
P1

Determine Cr:
from consolidation curve and lab results:
py:= 1.5 tsf e;:= 0.771 pp:=7-tsf e, := 0.731

€1—-€

Py C, = 0.0598
log| —
P1

C =

13

C'c=0.1801




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

BB-ACNR-103 Sample 5U

Determine in-situ over burden stress:
Sample depth = 55.0 ft below ground surface
Groundwater table at 14.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.19
Clay is overlain by:

14.0 ft of fill at 125 pcf and
41.0 ft of clay at 115 pcf

oo = 14+ ft- 125 - pcf + 41 - ft- (115 — 62.4) - pcf
oo = 3907 - psf OF o,y = 1.953 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o'y = 2.8 tsf

Determine OCR: | o _ %p OCR = 14335 over consolidated

O vo

Determine Cc:

from consolidation curve and lab results:

pp:=3.25-tsf e;:=1.04 p,:=7.0-tsf e,:=0.850
e — e
Corm ——2
Py C.= 0.5702
log| —
P1

Determine C'c:

from consolidation curve and lab results:

6.7 154 strain is given in percent
€1 = —— €y = ——
100 100
o €y — &1 Cc
e Py C'.=0.2611 or: C'c:= C'c = 0.2604
log| — 1+eg
P1

Determine Cr:

from consolidation curve and lab results:
pp:=15-tsf e, := 0.787 py:= 7 - tsf e, := 0.743

€1—- €

C=——
r (pzj C; = 0.0658
log| —

P1

14




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

BB-ACNR-104 Sample 1U

Determine in-situ over burden stress:
Sample depth = 34.0 ft below ground surface
Groundwater table at 18.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 1.12
Clay is overlain by:
18.0 ft of fill at 125 pcf

15.4 ft sand at 120 pcf and
0.6 ft of clay at 115 pcf

o'y =18 ft- 125 - pcf + 15.4 - ft- (120 — 62.4) - pcf + 0.6 - ft- (115 — 62.4) - pcf
o'yo = 3169 - psf or o', = 1.584 - tsf

Maximum past pressure from consolidation curve Casagrande construction: o= 18- tsf

Determine OCR: onf
etermine OCR = _p

Ovo

Determine Cc:
from consolidation curve and lab results:
pp:=2.25-tsf eq:=0.940 p,:= 3.25- tsf e,:= 0.879

€1 - €

Py C.=0.382
log| —

P1

from consolidation curve and lab results:

C.:=

Determine C'c:

e e 8.33 . 11.20 strain is given in percent
' 100 2 100
€2-&
s C
Co= 0 C'.=0.1797 or: Ci= —
log| — 1+eg
P1

Determine Cr:

from consolidation curve and lab results:
pp:=15-tsf e :=0.723 py:= 7 - tsf e, := 0.693

€1 - €

Py C, = 0.0448
log| —
P1

C, =

15

OCR = 1.1361 over consolidated

C'c = 0.1802




CNR Crossing Bridge
Over Canadian National Railway

By: Kate Maguire

July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
BB-ACNR-104 Sample 2U
Determine in-situ over burden stress:
Sample depth = 44.0 ft below ground surface
Groundwater table at 18.0 ft below ground surface
Unit weight of water = 62.4pcf
Initial void ratio e, := 0.99
Clay is overlain by:
18.0 ft of fill at 125 pcf
15.4 ft sand at 120 pcf and
10.6 ft of clay at 115 pcf
O'yo = 18- ft- 125 - pcf + 15.4 - ft- (120 — 62.4) - pcf + 10.6 - ft- (115 — 62.4) - pcf
o'yo = 3695 - psf or o', = 1.847 - tsf
Maximum past pressure from consolidation curve Casagrande construction: o'y = 2.6 - tf
. . O_l
Determine OCR: OCR = —~ OCR = 1.4075 over consolidated
T\vo
Determine Cc:
from consolidation curve and lab results:
pp:=3.25-tsf e;:=0.851 p,:= 15.0- tsf e, := 0.669
€1-€
Cei= D, C.=0.274
log| —
P1
Determine C'c:
from consolidation curve and lab results:
7.17 16.31 strain is given in percent
€1 = —— Eyli= ——
100 100
€r— €
C'. .= 2 -1 . _ . C. .
¢ P, C'.=0.1376 or: Cc:= C'c = 0.1377
l+e
log| — 0

Determine Cr:
from consolidation curve and lab results:
pp:=15-tsf e, := 0.709 py =7 - tsf e, := 0.681

€1—- €

P, C, = 0.0419
log| —
P1

C =

16




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Abutment Foundations: Integral driven H-piles

Axial Structural Resistance of H-piles Ref: AASHTO LRFD Bridge Design
Specifications 4th Edition 2007

Look at the following piles:

HP 12 x 53
HP 14 x 73 Note: All matrices set up in this order
HP 14 x 89
HP 14 x 117
155
21.4 i : — 50 - Ksi
H-pile Steel area: A := . in2 yield strength:  Fy := 50 - ksi
26.1
34.4
Nominal Compressive Resistance Pn=0.66k*Fy*As: eq. 6.9.4.1-1

Where A=normalized column slenderness factor

A=(Klfrgm)2*F /E eq. 6.9.4.1-3
A=0 as | unbraced length is 0
77 HP 12 x 53
A 1070 | =~ HP14x73
Py:= 066" Fy - Ag P, = 1305 | kip HP 14 x 89
HP 14 x 117
1720

STRENGTH LIMIT STATE:

Factored Resistance:

Strength Limit State Axial Resistance factor for piles in compression under good driving conditions:

From Article 6.5.4.2 b= 0.6
Factored Compressive Resistance:
465 HP 12 x 53
642 . HP 14 x 73 Strength Limit State
eq. 6.9.2.1-1 Ps := & P, Ps = — kip HP 14 x 89
HP 14 x 117
1032

17




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

SERVICE/EXTREME LIMIT STATES:

Service and Extreme Limit States Axial Resistance

Nominal Compressive Resistance Pn=0.66”*Fy*As: eq. 6.9.4.1-1

Where A=normalized column slenderness factor

A=(Kl/rgm)2*F /E eq. 6.9.4.1-3
A=0 as | unbraced length is 0
77 HP 12 x 53
N 1070 | HP 14 x 73
Pni=0.66" - Fy - A Po=1 a05 | Kib b 14 % 89
HP 14 x 117
1720

Resistance Factors for Service and Extreme Limit States ¢ = 1.0 LRFD 10.5.5.1 and 10.5.8.3

=10
Factored Compressive Resistance for Service and Extreme Limit States:

775
1070 HP 12 % 53 Service/Extreme Limit
eq. 6.9.2.1-1 Pii=¢-P P, — i HP 14 x 73 States
o AR =1 1305 | ® HP14x89
HP 14 x 117
1720

18




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Geotechnical Resistance

Assume piles will be end bearing on bedrock driven through overlying sand and silty clay.

Bedrock Type:
Granite RQD ranges from 28 to 77%.

Use RQD = 50% and ¢ = 34 to 40 deg (Tomlinson 4th Ed. pg 139)

Axial Geotechnical Resistance of H-piles

Ref: AASHTO LRFD Bridge Design
Specifications 4th Edition 2007

Look at these piles:

HP 12 x 53
HP 14 x 73 Note: All matrices set up in this order
HP 14 x 89
HP 14 x 117
Steel area: 155 Pile depth: 11.78 Pile width: 12.045
A= 214 2 1361 | 14.585
26.1 d:= -in b:= in
13.83 14.695
34.4 14.21 14.885
Calculate pile box area: 141.8901
A (d—b; A 198.5018 | -
= . = -In
box PX 71 203.2318
211.5159

End bearing resistance of piles on bedrock - LRFD code specifies Canadian Geotech Method 1985
(LRFD Table 10.5.5.2.3-1) Canadian Foundation Manual 4th Edition (2006) Section 18.6.3.3.

Average compressive strength of rock core
from AASHTO Standard Spec for Highway Bridges 17 Ed.
Table 4.4.8.1.2B pg 64

q, for granite compressive strength ranges from 2100 to 49000 psi

use o := 30000 - psi

19




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Determine Kg:

Spacing of discontinuities: c:=36-in Assumed based on rock core
Aperture of discontinuities: 8= 1 -in joints are tight
6
Footing width, b: 12.045 HP 12 x 53
b 14.585 HP 14 x 73
"1 14.695 In HP 14 x 89
HP 14 x 117
14.885
3+ — 0.5633
Kep = o8 05144
10.- (1 + 300 . ﬁj Kep = 05126 Ksp includes a factor of safety of 3
c
0.5097
Length of rock socket, L : L:=0-1in Pile is end bearing on rock
Diameter of socket, B: Bg:=1-ft
LS
depth factor, d: di=1+ 04 — de=1 should be < or = 3 OK
BS
2434
= . . 2222
Ua:= 06 - Kgp - df Qs = - ksf
2215
2202
Nominal Geotechnical Tip Resistance, Rp:
Multiply by 3 to take out FS=3 on KSp
786 HP 12 x 53
991 . HP 14 x 73
Rp = (30a- A Re=| oa | P HP14x89
HP 14 x 117
1578

20

From Canadian Foundation Manual 4th Edition (2006) Section 9.2




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

STRENGTH LIMIT STATE:

Factored Geotechnical Resistance at Strength Limit State:

Resistance factor, end bearing on rock (Canadian Geotech. Society, 1985 method):

Nominal resistance of Single Pile in Axial Compression - ¢, := 0.45 LRFD Table 10.5.5.2.3-1
Static Analysis Methods, ¢

354

R = bgtat - Rp HP 12 x 53
R _ 446 i HP 14 x 73  Strength Limit State
U P HP 14 x 89
HP 14 x 117
710

SERVICE/EXTREME LIMIT STATES:

Factored Geotechnical Resistance at the Service/Extreme Limit States:
Resistance Factors for Service and Extreme Limit States ¢ = 1.0 LRFD 10.5.5.1 and 10.5.8.3

=10
e HP 12 x 53
991
Rie = - R Rso. = - kip HP 14 x 73 Service/Extreme

fse P fie HP 14 x 89

1204 Limit States
HP 14 x 117

1578

21




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

DRIVABILITY ANALYSIS Ref: LRFD Article 10.7.8

For steel piles in compression or tension
ogr = 0.9 X ¢y x f, (eq. 10.7.8-1)

fy = 50 - ksi yield strength of steel

-~ 10 resistance factor from LRFD Table 10.5.5.2.3-1
bga:= 1 Pile Drivability Analysis, Steel piles

Ogr = 0.9 s~ fy oy = 45 - ksi driving stresses in pile cannot exceed 45 ksi
Compute Resistance that can be achieved in a drivability analysis:

The resistance that must be achieved in a drivability analysis will be the maximum applied pile axial load
(must be less than the the factored geotechnical resistance from above as this governs)

divided by the appropriate resistance factor for wave equation analysis and dynamic test which will be
required for construction.

Table 10.5.5.2.3-1 pg 10-38 gives resistance factor for dynamic test, Payn’
Pyyn = 0.65

Table 10.5.5.2.3-3 requires no less than 3 to 4 piles dynamically tested for a site with low to medium site
variability. There will probably only be 4 to 5 piles total at each abutment. Only 1 or 2 piles will be
tested - one per abutment will be requested. Therefore, reduce the ¢ by 20%

Pdyn.reduced = 0.65- 0.8 ®dyn.reduced = 0.92

22




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Pile Size =12 x 53

Assume Contractor will use a Delmag D 19-42 hammer to install 12 x 53 piles

otate of Maine Dept. OFf Transportation 17-3ep-2008
Auburn CHE Crossing Bridge GRUWEAP (Th) Wersion 2003
Ty kA aximom
Ultimate Compression Tension Elow
Capacity Stress Stress Count Stroke Energy
kips ki ksi blows/in feet kips-ft
s00.0 33.60 4.47 4.5 7.84 21.39
3500 3341 .49 T2 g.19 2217
400.0 36 .68 6.7 1148 g.a0 2795
405.0 36.75 B.EY 126 g.92 23.00
410.0 J6.84 b.78 13.3 8.95 23.11
41580 J6.65 B.84 146 g.49 229
420.0 J6.69 B.94 196 g.20 2297
4751 J6.73 F.od 6.8 o.02 2297
4a0.0 J6.849 .41 2a.0 g.29 23.149
200.0 37.04 ¥ .86 78.8 8.70 2343
DELMAG D 19-42
Limit blow count to 15 blows per inch
Strength Limit State: Efficiency 0800
Rdr 12x53 factored == 418 - Kip - dyn.reduced Helmet 320 kips
Hammer Cushion 109975 kipsfin
Rar_12x53_factored = 217 - Kip Skin Quake 0.100 in
Toe Quake 0100 in
Service and Extreme Limit States: ¢:=1.0 Skin Damping 0200 seciit
Toe Damping 0.150 secht
Rdr_12x53_servext = 418 - klp Pile Length 95 00 fi
Pile Penetration 9500 ft
Pile Top Area 15250 inZ
Skin Friction
Pile Model Distribution

23

Res. Shaft= 10 %
(Froportional)




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Pile Size =14 x 73

Assume Contractor will use a Delmag D 36-32 hammer to install 14 x 73 piles

otate of Maine Dept. OF Transportation 17-5ep-2005
Auburn CHE Crossing Bridge GRLWEAR (TM) Version 2003
kA aximum kaximum
Ultirmate Compression Tension Blow
Capacity otress otress Count otroke Energy
kips ksl ki blows/in feet kips-ft
475.0 34 .14 4 20 3.2 T2 46.73
a00.0 34 .49 & .39 3.7 7.85 47,31
aa0.0 332.20 473 a.0 8.05 d58.31
600.0 352.89 & 96 6.9 g.32 4957
6320.0 36.01 a.10 10.3 8.4 49.95
650.0 a36.01 2.13 13.8 g.49 o0.22
635.0 a36.01 2.14 14.5 g.449 a0.28
630.0 32.97 2.14 15.8 g.20 a0.23
B35.0 352.99 213 16.4 5.22 a0.34
7000 a36.00 214 17.3 5.22 a0.44
DELMAG D 36-32
Limit blow count to 15 blows per inch
Strength Limit State: Efficiency 0.800
: Helmet 320 ki
Rdr_14x73_factored = 688 - Kip + dgyn reduced H:l’rr-]nr?]erCUShiOﬂ 109975 k:gg;m
R 14x73_factores = 358 - kip e ke 0100
Skin Damping 0.200 secfit
Tos Damping 0.150 secfft
Service and Extreme Limit States: d:=1.0 Pile Length 9500 ft
. File Penstration 95.00 ft
Rar 14x73 servext := 688 - Kip Pile Top Area 2140 in2
Skin Friction
Pile Model Distribution

Res. Shaft= 20 %

(Proporional)
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Pile Size = 14 x 89

Assume Contractor will use a Delmag D 36-32 hammer to install 14 x 89 piles

otate of Maine Dept. OF Transportation T7-Sep-Z008
Auburn CHMRE Crossing Bridge GRLUWEAP (TM) Yersion 2003
Maxirmurm blaxirnum
Ultimate Compression Tension Bl oy
Capacity otress otress Zount Stroke Energy
kips ks ksi flowsdin feet kips-ft
4750 3742 4 .00 27 Fara 45.10
200.0 38.35 414 3.0 .84 45749
600.0 41.40 471 4.7 8.34 48.28
Ba0.0 42 BB a.18 g a8.61 49 77
Fo0.0 4311 o83 THE 8.70 a20.22
Fao.n 43 .60 B.01 10.2 0.86 a0.85
800.0 44.00 .27 13.7 8.98 21.49
(815.0 44.08 6.35 15.1 9.01 5162 )
820.0 44 12 b.o8 196 9.0z 21.70
8250 44 17 641 16.2 9.04 2177
Limit blow count to 15 blows per inch DELMAG D 36-37
Strength Limit State: Efﬂcienc‘y" 0800
Rdr_14x89_factored =815- kip ’ d)dyn.reduced Helmeat 320 kips
Hammer Cushion 109975 kipsdin
Rdr_14x89_factored =424 . klp Skn Quake 0100 in
Toe Quake 0100 in
Skin Damping 0.200 sec/t
Toe Damping 0150 seckHt
Service and Extreme Limit States: d:=10
P@Ie Length _ 9500 ft
el
Skin Friction
Pile Maodel Distribution

Res. Shaft= 10 %
IProportional)
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CNR Crossing Bridge

Over Canadian National Railway

Auburn, Maine
PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Pile Size = 14 x 117

Assume Contractor will use a Delmag D 46-32 hammer to install 14 x 117 piles

otate of Maine Dept. Of Transportation 17-5ep-20085
Auburn CHE Crossing Bridoge GRELWEAP (Th) Yersion 2003
M aximurm M axmum
Litimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ks ksi blowsdin feet kips-ft
9250 38.72 2.30 94 961 6397
950.0 38.74 2.249 104 9.65 B33
9750 30.67 2.23 1.7 9.69 G451
1000.0 35 .56 215 13.3 974 G 54
1010.0 35 .56 215 13.8 978 G 7T
1020.0 38 591 210 14 8 = G 7T
(1025.0 38.50 2.09 15.1 ERE B4 85 )
1030.0 38.43 208 197 977 B .70
1040.0 38.43 208 16.4 9.79 B 92
1020.0 a38.34 2.00 17.8 9.80 B .84
Limit blow count to 15 blows per inch DELMAG D 46-32
Strength Limit State: Efficiency 0800
Rr_14x117 factored := 1025 - Kip - dyn.reduced Helmest _ 320 kips _
Rar 14117 factored = 533 - Kip Hammer Cushion 109975 kipsfin
Skin Quake 0100 @n
Service and Extreme Limit States: ¢:=10 Toe Guake 0.100 in
Skin Damping 0200 sec/ft
Rar 14x117 servext := 1025 - Kip Toe Damping 0.150 sec/t
File Length 95.00 ft
File Penetration 9500 ft
File Top Area 3440 in2
Skin Friction
Pile Maodel Distribution

Res. Shaft= 20 %
(FProporicnal)
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Pipe Pile Pier Bent
Calculate Depth to Fixity for pipe piles:

Soil conditions:
15 ft of fill sand
50 ft of soft clay (Su=500 psf)
30 ft of sand with cobbles and boulders
over bedrock

Consider Pile sizes:
24 in diameter 1/2 in wall
26 in diameter 1/2 in wall
28 in diameter 1/2 in wall
30 in diameter 1/2 in wall

24 in diameter 5/8 in wall
26 in diameter 5/8 in wall
28 in diameter 5/8 in wall
30 in diameter 5/8 in wall

Sy == 500 - psf

Piles will not be exposed to water therefore no corrosion is applied.
Bridge is a railroad crossing therefore no scour is considered .

Diameter of piles: Pipe pile wall thickness:

24 1
. 26 | . 2 | .
diagtee) = 28 -in wall, := c -in
30 8
1

diaconccore_O.S = diaggge — 2 - E -in

diaconccore_0.625 = diaggee — 2 - E -in

27

dlaconccore_O.S =

dlaconccore_0.625 =

23
25| . Diameter concrete core for 1/2"
o7 "™ thick wall
29
22.75
2475 Di_ameter concrete core for 5/8"
.in thick wall
26.75
28.75




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
_ _ ) 36.9
Ags = - diageel o diaconceore 0.5 01| )
> > Pos=| ., |in°  STEEL AREAFOR 1/2" PILES
46.3
) _ 2 45.9
_ diagteey diaconccore 0625 498 )
Aogs =T+ | —— | =T 2 Ag 625 = 53'8 -in® STEEL AREA FOR 5/8" PILES
57.7

Transformed pile properties of 1/2 inch wall pile:

unit weight of concrete: wc := 0.15 in Kips per cubic foot
compressive strength of concrete: f.:= 445 inksi
Modulus of elasticity of concrete: E. := 33000 - wel?. \/?c 1000 - psi E. = 4044 - ksi
Steel modulus: Egteer := 29000 - ksi
. Esteel N 717 MaineDOT Structural engineers routinely use:
Ec n:=7.6

Moment of inertia of concrete core:

0.662
. 4
| _ 7 - didgonccore 0.5 | _ 0.925 ft4
¢ 05 64 0571 1058
1.674
Moment of inertia of steel pipe: 4 4 0123
T (dlasteel — didgonccore 0.5 ) 0157 | 4
IS_0.5 = 64 IS_0.5 = 0.197 ft
0.243
0.21
-
le 05 0279 | 4
Composite Moment of Inertia: I 0s:= n ls 05 hos = 0.363 ft
0.463
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

PIN 15600.00

diaconccore 0.52 415.48

Transformed Area: Aconc_0.5:= T f

Ao 05 = 490.87 . in2

- 572.56
660.52

Aconc 0.5 0.636

At os:=Aos + - A 0.727 .
05~ | hgos |
0.925

LRFD Eq.10.7.3.13.4-1 for fixity in feet: 1.4*(EpIW/ES)0-25 (in clays)
Ep in ksi
l,, in ft4

Es 0.465"S, (Su must be in ksf, results E in ksi)

Use same equation in NCHRP#343 pg 61:
Leg=L,*1-4R  where:

Leq = equivalent free standing length of pile
L, = unsupported length of pile extending above ground

- R=(E_* 0.25
for clays: R—(Ep Ip/ES)

Average from Field Vanes: S, = 500 - psf

Esoil := 67 - Sy

0.25
Ro.-: Esteel' It_0.5
05-=|— — _
ESOi| RO.5 =

Soil modulus of clay: Eqoil = 33.5 - ksf

12.72
13.65
14.58
15.5

R parameter:

Depth of Fixity: 18

Dfix 05 = 1.4-Ros

Dfix 05 = P ft

22

pipe piles

Check with LRFD Eq. 10.7.3.13.4-1 Eqeer = 29000 - ksi Eqoil = 0.2326 - ksi

0.2101
os=| oroT g Check := 1.4.(—29000'“—"'5)025 gi
=7 103625 0.2326 Check = | % |4t OK
0.4635 2041
21.71

29

19 Depth to fixity for 1/2" wall



CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Transformed pile properties of 5/8 inch wall pile:

S, = 500 - psf n=7.6
Diameter of concrete core:
22.75
2475 Diameter concrete core for 5/8"
dia, =| " |-in thick wall
conccore_0.625 26.75
28.75
Diameter of steel pipe 24
i 26 |
iagtee] = -in
steel 08
30
Moment of inertia of concrete core:
0.634
. 4
| _ Tr'd|3-conccore_0.€a‘25 | B 0.888 ft4
¢ 0625 - 62 ¢ 0.625 1212
1.617
Moment of inertia of steel pipe: _ 4 _ 4 0.151
| ™ (dmsteel — diaconccore_0.625 ) | B 0.194 | 4
5_0.625 62 5_0.625 0.243
0.3
0.235
| e oeos | | | o3t o
Composite Moment of Inertia: 10625~ s 0625 L0625 5 402
0.513
dia 2 406.49
Transformed Area: Aconc 0625 == T - —_“conceore 062 '
- 4 48111 | -
= -in
Aconc_0.625 562
649.18
Aconc_0.625 0.69
At 0625 = Aops + ———— 0.786 2
n At 0.625 = ft
= 0.887
0.994
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

LRFD Eq.10.7.3.13.4-1 for fixity in feet: 1.4*(EpIW/ES)0-25 (in clays)
Ep in ksi
l,, in ft*

Es 0.465"S , (Su must be in ksf, results E in ksi)

Use same equation in NCHRP#343 pg 61:
Leg=L,*1.4R  where:

Leq = equivalent free standing length of pile
L, = unsupported length of pile extending above ground

for clays: R=(E|O*Ip/ES)0-25

Average from Field Vanes: Sy =500 - psf
Soil modulus of clay: Eeoij = 67- S, Eqoi = 33.5 - ksf Eqoil = 0.2326 - ksi
. 13.08
R parameter: Esteer - It 0.625 0.2
RO 625 = - = 14.03
' Exoi Ro.625 =
soil : 14.97
15.9
Depth of Fixity: 18
Drix_0.625 := 1.4 - Ry 625
5 |20 ft Depth to fixity for 5/8" wall
22
Check with LRFD Eq. 10.7.3.13.4-1 Eqteel = 29000 - ksi Eoil = 0.2326 - ksi
0.2347
0.25
0.3104 | 4 29000 - I o625 18.31
It_0.625 = ft Check:=14.| —— 19.64
0.4024 0.2326 Check — ft oK
0513 20.95
22.26
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Nominal Axial Structural Resistance of pipe piles Ref: AASHTO LRFD Bridge Design

Specifications 4th Edition 2007

Pier - Pipe Pile driven to bedrock, assume driven through cohesive soils to bedrock (refusal)

Axial pile resistance may be controlled by structural resistance if piles are driven to bedrock.
Check concurrent axial loading and moments with LRFD Equation 6.9.2.2-1 or 6.9.2.2-2
Use LRFD Equation 6.9.5.1-1 or 6.9.5.1-2 to compute the nominal compressive structural
resistance for pipe pile sections.

A in Equation 6.9.5.1-2 has to be computed for the pipe piles since they have an unbraced length.

Yield strength of steel shell: Fy:=45-ksi
Compressive strength of concrete core: fe := 4000 - psi
Yield strength of longitudinal reinforcement: Fyr == 60 - ksi

Compute A per 6.9.5.1-3 for composite members:
Effective length factor per LRFD Atrticle 4.6.2.5:
Use case (c) in table C4.6.2.5-1

K:=1.0 Because piles are fixed at the end
Exposed length of pile:

Bottom of pile cap to track level is approximately 20 ft at Pier 1

Leyx:= 20 ft
Unbraced length of column:

37.81
39.11
Lug 05:= Lex *+ Dfix 05 Lu os5= 2041 ft

41.71

38.31
L L b L 39.64 ft
= + D¢ =
UB_0.625 ex T Drix_0.625 UB0625 = | 40 oo

42.26
Longitudinal reinforcement:

Assume longitudinal reinforcement of 12 - #8 bars (1-inch) bars equally spaced for all pile sections.

2
-(1-in .
A = 12-% A = 942 in’
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Composite Column Constant per Table 6.9.5.1.1
for tube filled sections: Cl:=1.0 C2:=0.85 C3:= 0.40
Variable Fe:
98.59
A A ] 100.78 for 1/2" wall
Fe 05:= Fy+ CL- Fypr —— + C2. f, - —e0® Fo 05 = ki or lremwals
- Aos Aos - 103.16
105.67
87.43
A Aconc_0.62 89.18 ) for 5/8" walls
Fe 0.625 = Fy +C1- Fyr . ! +C2- fC . LS Fe 0.625 = - ksi
- Aos2s Ao625 - 91.07
93.07
Radius of gyration of both sets of steel sections:
0.6925
Is 05 0.7514 it
¢ = — ¢ = "
s 05 Aos s057 | 8104 for 1/2" walls
0.8693
0.6889
. | s oe2s . | 0.7478 for 5/8" walls
5_0.625 = Ao sas 50625~ | ) gea
0.8657
E, term:
46179
—
47705
Be 05:= Esteel | 1 + c3 : Peonc 05 Ee 05 = - ksi for 1/2" walls
- n Ags - 49231
50756
42518
R
£ _E 1, C8 Aconc 062 £ | 43738 for 5/8" walls
e 0.625 - steel n A0.625 e_0.625 44959
46179
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Lamda (A) term for composite members LRFD Eq. 6.9.5.1-3

0.6448
N5 = (K' LUB—O'BJZ. Fe s Nos = 058 f "
fs 05" ™ Ee 05 0.528 or 1/2" walls
0.4855
0.6443
Nogas = (K' LUB_O.GZSJZ. Fe_0.625 Moo = 0.5803 for 5/8" walls
f's 0625 T Ee 0625 0.5289
0.4867

Lamda (A) term for non composite members LRFD Eq. 6.9.4.1-3

0.4687
2
N K- Lug os Fy N 0.426
0.5_tip -= ) 0.5_tip = "
s 05 T Exteel 0.391 for 1/2" walls
0.3619
0.4862
2
N . K- Lug_ o0.625 Fy N 0.4416 for 5/8" walls
0.625_tip -= : 0.625_tip =
=P Is 0.625 " T Esteel - 0.4051
0.3747
Nominal Axial Structural Resistance of 1/2-inch wall
Since A<2.25 use LRFD Eq. 6.9.5.1-1
2784
o5
Pnos = (0-66 “Fe o5 Aos 3172
P = - ki
n 05 3578 p
4002

At the bottom of open-ended piles, or closed ended piles where the conical tip or closed tip experiences
breeching, the nominal compressive resistance is a function of only the steel pipe.

| ( s 1 ) 1367
Pn_o.5tip := | 0.66 “Fy-Aos | 1810 | USE THIS FOR DESIGN
Prosti=| 166y | P for 1/2" walls
1794
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Nominal Axial Structural Resistance of 5/8-inch wall
Since A<2.25 use LRFD Eq. 6.9.5.1-1

N0.625

Pn 0625 == (0-66 Fe 0625° Ao.ezs)

Pn 0625 =

3070
3491
3929
4385

- kip

At the bottom of open-ended piles, or closed ended piles where the conical tip or closed tip experiences
breeching, the nominal compressive resistance is a function of only the steel pipe.

N0.625_tip
Pn_o.625tip == (0-66 ~ Ry Ageos

Pn_o.625tip =

Factored Axial Structural Resistance of a single Pipe Pile:

Strength limit state resistance factor for pipe piles
in compression, no damage anticipated - LRFD 6.5.4.2

Factored Structural Resistance (Pr):
1949

Pro5:= ¢ Pnos P o5 = 2221
2| 2505
2801

2149

Pr 0.625 = ®c Pn 0625 P, 0605 = 2444
> 2751

3070

- kip

- kip

1688

1866 Kip USE THIS FOR DESIGN

2044 for 5/8" walls
2221

&= 0.7

for 1/2" walls

for 5/8" walls

Factored Structural Resistance (Pr) for the lower portion of open-ended piles or breached

close-ended piles is a function of only the steel shell.

957

Pr_0.5tip = - Pn_0.5tip P, 05tip = 1057
- 1157
1256

1181

Pr 0.625tip = e+ Pn_o.625tip Py 0625t = 1306
- 1431

1555

35

- kip

- kip

for 1/2" walls USE THESE
FOR STRENGTH
LIMIT STATE
FACTORED
STRUCTURAL

RESISTANCE
for 5/8" walls




CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Service and Extreme Limit States Axial Structural Resistance

Resistance Factors for Service and Extreme Limit States ¢ =1.0

¢ := 1.0

Factored Compressive Resistance for Service and Extreme Limit States:

P ostipf == & - Pn_ostip

P 0.625tipf := ¢ - Pn_0.625tip

1367
1510

- kip for 1/2" walls
1652

1794

P ostipf =

1688
1866 |
P 0.625tipf = o | kip

2221

for 5/8" walls
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

COMPUTE GEOTECHNICAL RESISTANCE OF PIPE PILES

Pipe pile capacity based on steel shell end bearing on bedrock -
driven through soft glaciomarine silt clay deposit.

Pipe piles evaluated:

24 in diameter 1/2 in wall
26 in diameter 1/2 in wall
28 in diameter 1/2 in wall
30 in diameter 1/2 in wall

24 in diameter 5/8 in wall
26 in diameter 5/8 in wall
28 in diameter 5/8 in wall
30 in diameter 5/8 in wall

RQD of bedrock in pier locations ranged from: 45 to 65%.
Bedrock is identified as: GRANITE

Uniaxial Compressive Strength of GRANITE from AASHTO Standard Spec for
Highway Bridges 17th Ed. Table 4.4.8.1.2B pg 64 — 30000 _
Granite 2100 - 49000 psi  Use 20000 psi Quec = - psi

Reference: Pile Design and Construction
Practice, M.J. Tomlinson, Fourth Edition pg 139
Friction angle = 34 to 40 degrees

b1 := 34 - deg

Piles will not be exposed to water therefore no corrosion is applied.
Bridge is a railroad crossing therefore no scour is considered .

Diameter of piles: Pipe pile wall thickness:
24 1
di 26| . ! 2| .
18gtee| := -in wall; := -in
steel 28 t E
30 8
_ 2 _ 2 36.9
d'asteel dlaconccore_0.5
AOS::';T. - 7| — 401 .2 "
: 2 2 Ags = 3.0 -in STEEL AREA FOR 1/2" PILES
46.3
) _ 2 45.9
L dlasteel dIa‘conccore_0.625 498 5
Pogos =T | ——— | — T 2 Ag 625 = 53'8 .in® STEEL AREA FOR 5/8" PILES
57.7
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

LRFD Code specifies Canadian Geotechnical Society Method 1985 for resistance determination
of end bearing piles on bedrock. (LRFD Table 10.5.5.2.3-1)
Use Canadian Foundation Manual 4th Edition 2006 Section 18.6.3.3.

Determine Ksp: From Canadian Foundation Manual 4th Edition (2006) Section 9.2
Spacing of discontinuities: c:=24-in Assumed based on rock core
Aperture of discontinuities: 8= L. in joints are tight
2
Footing width, b:
24
b:=di b R
= dia = -in
steel 28
30
c
3+ 5 0.3392
Kep = 05 0.3327
10.- (l + 300 . ﬁj Kp = 0.3271 Ksp includes a factor of safety of 3
c
0.3222
Length of rock socket, L : L:=0-1in Pile is end bearing on rock
Diameter of socket, B: By:=0-ft
Ls
depth factor, d;: di:=1+04 = de=1 should be < or = 3 OK
S
1465
Jaa = Quc- Ksp' ds 1437 Kk
= - ksf
oA =1 1413
1392
Nominal Geotechnical Tip Resistance, Rp:
Multiply by 3 to take out FS=3 on K,
1127
R (3 ) R B for 1/2" walls
= . = - ki
PA0.5 daa - Aos PAOS = | 1o p
1344
1401
45 1492 . )
Rpn0625 == (30an - Aoe2s Rpao.625 = 1580 | kip for 5/8" walls
1673
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

STRENGTH LIMIT STATE:

Factored Geotechnical Resistance at Strength Limit State:

Resistance factor, end bearing on rock (Canadian Geotech. Society, 1985 method):

Nominal resistance of Single Pile in Axial Compression - ¢, := 0.45 LRFD Table 10.5.5.2.3-1
Static Analysis Methods, ¢,

507
Rfo.5 := Ostat - Rpaos
S 540 i Strength Limit State
05= | oo | p for 1/2" walls
605
631
Rfo.625 = Pstat - Rpao.e2s
s 671 | Strength Limit State
Rfo.625 = - kip
712 for 5/8" wallls
753

SERVICE/EXTREME LIMIT STATES:

Factored Geotechnical Resistance at the Service/Extreme Limit States:

Resistance Factors for Service and Extreme Limit States ¢ = 1.0 LRFD 10.5.5.1 and 10.5.8.3

b= 10
1127
1199 . Service/Extreme
Rtseo5 = ¢ - Rpaos Rese0.5 = v || kip Limit States
for 1/2" walls
1344
. 1401 Service/Extreme
Resen.625 .= ¢ - Rpao.e25 1492 | Limit States
Rese0.625 = 1582 | kip for 5/8" walls
1673
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Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

DRIVABILITY ANALYSIS Ref: LRFD Article 10.7.8

For steel piles in compression or tension
Ogr = 0.9 X ¢y X fy (eq. 10.7.8-1)

fy := 45 - ksi yield strength of steel

=10 resistance factor from LRFD Table 10.5.5.2.3-1
Pga = 1. Pile Drivability Analysis, Steel piles

ogr:= 0.9 dga- Ty ogr = 40.5 - ki driving stresses in pile cannot exceed 40 ksi
Compute Resistance that can be achieved in a drivability analysis:

The resistance that must be achieved in a drivability analysis will be the maximum applied pile axial load
(must be less than the the factored geotechnical resistance from above as this governs)

divided by the appropriate resistance factor for wave equation analysis and dynamic test which will be
required for construction.

Table 10.5.5.2.3-1 pg 10-38 gives resistance factor for dynamic test, Paiyn’
Pgyn == 0.65

Table 10.5.5.2.3-3 requires no less than 3 to 4 piles dynamically tested for a site with low to medium site
variability. There will probably only be 4 to 5 piles per pile bent pier. Only 1 or 2 piles will be tested -
one per pier will be requested. Therefore, reduce the ¢ by 20%

Pdyn.reduced = 0.65- 0.8 Payn.reduced = 0.52
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Assume Contractor will use a Delmag D 36-32 hammer on the third fuel setting to install:
24-in Dia. pile with 1/2-in wall thickness

Pile Size = 24"D x 1/2"W

State of Maine Dept. OFf Transportation 18-3ep-2008
Auburn CHE Crossing Bridge Pipe File GRUWEAP (Th) Wersion 2003
R RN
Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi fblows/in feet kips-ft
aa0.0 3815 2.1 114 783 40.00
B7s.0 J8.86 2. 12.8 7av 40.13
900.0 38.93 5.29 14 .1 780 40.28
90s5.0 39.00 5.30 14 .3 780 40.34
g910.0 309 .08 o432 14 6 791 40 .35
(9160 39.13 5.33 15.1 7.91 40.25 )
ouon RN o34 153 =l 40,54
9250 39.24 g.36 196 .93 40.36
950.0 3955 .43 17.3 795 40445
9750 39 .80 5.a5 194 796 40.55
Limit blow count to 15 blows per inch DELMAG D 36-32
Strength Limit State: Eficiency 0800
Rdr_24x0.5_factored =916 - kip : q)dyn.reduced Hzlr;nr‘?wfer(:ushion 109%%2 E:B;{m
Skin Quake 0100 in
Toe Quake 0040 in
Rar 24x0.5 factored = 476 - Kip Skin Damping 0.200 secit
- - Toe Damping 0.150 secift
Pile Length 115.00 ft
Service and Extreme Limit States: d:=10 p:|2 pir:]gettran on 9500 ft
File Top Area 36.90 in2
Rar_24x0.5_servext = 916 - kip
Skin Friction
Pile Mo del Distribution

Res. Shaft= 10 %
{Proportional)
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CNR Crossing Bridge

Over Canadian National Railway

Auburn, Maine
PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the third fuel setting to install:

26-in Dia. pile with 1/2-in wall thickness

Pile Size = 26"D x 1/2"W

atate of Maine Dept. Of Transportation 18-5ep-2008
Auburn ChE Crossing Bridge Fipe File GRUWEAP (Th) Sersion 2003
r i [ ER
Ultimate  Compression Tension Bl
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowssin feet kips-ft
a10.0 a7.6849 4 84 128 7.ad a9.22
920.0 3771 .88 13.3 .80 39.19
930.0 37.87 4 .94 13.7 .91 39.28
240.0 35.00 4 .99 14 .2 792 39.39
a50.0 35813 a.04 14.7 794 39.38
( 9550 38.19 5.06 15.0 7.94 39.36 )
9470 ag.ad 2.14 1094 D a9.4db
a50.0 ag.50 217 16.6 796 2946
99a0.0 a8.63 522 171 Ta7 29.596
1000.0 a8.71 9.29 1749 798 29.596
Limit to blow count to 15
blows per inch DELMAG D 36-32
Strength Limit State: Efficiency 0800
. 320 kips
Rr 26x0.5_factored := 955 - Kip = dgyn reduced Hammer Cushion 109975 kipsiin
Skin Quake 0100 in
Toe Quake 0.040 in
— . ki Skin Damping 0.200 secit
Rar_26x05_factored = 497 - kip Toe Damping 0.150 sect
Pile Length 11500 ft
Service and Extreme Limit States: ¢:=1.0 Pile Penetreti on 95.00 fi
Pile Top Area 4010 in2
Rdr_26><0.5_serve><’( := 955 - kip N
Skin Friction
Pile Model Distribution
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:
28-in Dia. pile with 1/2-in wall thickness
Pile Size = 28"D x 1/2"W
otate of Maine Dept. Of Transportation 18-5ep-2008
Auburn CHMRE Crossing Bridge Pipe Pile GRLWEAPR (TM) Yersion 2003
Mlaxirnurm Ml@grnm
Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ki blowsdin feet kips-ft
930.0 39.25 4 .84 10.0 5.52 43.91
960.0 39.44 4 .88 10.3 5.03 4397
970.0 39.41 4 .95 10.8 5.70 43.28
950.0 39.52 2.00 11.2 5.79 4327
5990.0 J9.63 .03 116 5.60 43.24
993.0 39.73 .04 1.7 5.61 43.28
1000.0 39.82 5.08 119 5.81 45.34
1010.0 29.92 5.11 12.3 5.82 45.33
(1020.0 40.04 5.16 12.6 8.83 4545
10500 A0.20 5220 13.0 5.584 4544
DELMAG [ 36-32
Limit driving stress to 40 ksi
Efficiency 0.800
Helmet 3.20 kips
Strength Limit State: Hammer Cushion 109975 kipsiin
Rar_28x0.5_factored == 1020 - Kip - dayn reduced Skin Quake 0.100 in
Toe Quake 0.040 in
Skin Damping 0.200 secfit
Toe Damping 0150 secift
Rar_28x05_factoreq = 530 - kip Pile Length 115,00 ft
Pile Penetration 9500 ft
File Top Area 4320 in2
Service and Extreme Limit States: d:=1.0
. Skin Friction
Rar_28x0.5_servext = 1020 - Kip Pile Model Distribution

Res. Shaft=10 %
(Proportional)
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:

30-in Dia. pile with 1/2-in wall thickness

Pile Size = 30"D x 1/2"W

otate of Maine Dept. OF Transportation 18-3ep-20085
Auburn ChE Crossing Bridge Pipe File GELWWEAP (Th) Yersion 2003
b =i ML
Ultimate  Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowsdin feet kips-ft
1030.0 38.83 4.72 11.8 a.8z2 44 45
1040.0 3896 4.75 12.2 a.83 44 49
1050.0 39.10 4 .76 12.5 a.85 44 53
1060.0 39.25 4.749 12.9 8.05 44 60
1070.0 39.38 4 .81 13.2 8.06 44 .65
1180.0 40.54 475 18.8 8.96 45.03
1090.0 39 .60 4 83 14.0 a8 44 76
1100.0 33.70 4 .84 14.5 a.ga 44 79
[ 1110.0 39.82 4 84 15.0 a.90 a4 74
11200 a9 .50 i 104 a5 44 8l
Limit to blow count to 15
blows per inch DELMAG D 36-32
Efficiency 0.800
Strength Limit State:
Helmet 320 kips
Rdr 30x0.5_factored = 1110 - Kip - Gyn reduced Hammer Cushion 109975 kipsin
Skin Quake 0100 in
Toe Quake 0.040 in
_ . Shan Damping 0.200 secift
Rar_30x0.5_factored = 577 - Kip Toe Damping 0.150 secift
Pile Length 115.00 ft
Service and Extreme Limit States: d:=1.0 Pile Penetration 85.00 ft
File Top Area 46.320 in2
Rar_30x0.5_servext == 1110 - kip S
Skin Friction
Pile Model Distribution

Res. Shaft= 10 %
(Froporional)
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:

24-in Dia. pile with 5/8-in wall thickness

Pile Size = 24"D x 5/8"W

State of Maine Dept. Of Transportation TE-Sep-2003
Auburn ChE Crossing Bridge Pipe Pile GRELWEAP (Th) SVersion 2003
b asirmLm haxmum
Ultimate Compression Tension Elowy
Capacity Stress Stress Count Stroke Energy
Kips ksi ksi blowsdin feet kips-ft
1050.0 3927 4 .83 127 8.85 44 657
1060.0 J942 4 .84 13.0 2.05 44 .75
1070.0 2981 4 .87 13.4 2.06 44 67
1080.0 3962 4 g9 13.9 g.a7 44 73
1090.0 3977 4 g9 14.3 g.a8 44 80
1100.0 39 89 4 40 14.7 g.489 44 BF
(11060 39 92 4 91 15.0 B.89 4485 )
T110.0 a5 .50 g4 41 12.3 eI 44 8l
1120.0 40.09 4 .91 19.7 a.91 a4 87
1130.0 40.20 490 16.2 .92 44 93
Limit to blow count to 15 DELMAG D 26.37
blows per inch
Efficiency 0.800
Strength Limit State: Helmet _ 3320 kips
Hammer Cushion 109975 kipsiin
Rr 24x0.625_factored := 1106 - Kip - dyn.reduced Skin Quake 0100 in
Toe Quale 0.040 in
Skin Damping 0.200 secht
; Toe D i 0.150 fis
Rdr 24x0.625_factored = 279 - kip oe amping .
Pile Length 11500 ft
Pile Penstration 95.00 ft
Service and Extreme Limit States: ¢:=10 Pile Top Area 4590 in2
Rar 24x0.625_servext == 1106 - Kip Skin Friction
File Model Distribution

Res. Shaft= 10 %
{Proporiional)
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CNR Crossing Bridge

Over Canadian National Railway

Auburn, Maine
PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:

26-in Dia. pile with 5/8-in wall thickness

Pile Size = 26"D x 5/8"W

otate of Maine Dept. OF Transportation 18-Sep-2008
Auburn CHMRE Crossing Bridge Pipe File GRLWEAR (TM) Version 2003
k=i MaximLum
Ultimate Compression Tension Bl
Capacity Stress Stress izount Stroke Energy
kips ksi ksi fblowesin feet kips-ft
1080.0 ag8.14 4 27 12.3 a.a87 43.78
1090.0 a8.21 4 27 127 a.8a8 43.75
1100.0 a8.349 4 26 13.0 a.849 43 .86
1110.0 o848 4 25 134 a.90 43 86
1120.0 a58.689 4 23 13.8 a.91 43 86
1130.0 a8.59 4 22 14 2 a.91 43 85
1140.0 a8.81 4 .20 14 .6 a9 43.84
(11800 38.92 4.18 15.0 8.93 4386 )
T160.0 o903 418 185 a.a4d 43 95
1170.0 2917 417 198 a.95 44 08
DELMAG D 36-32
Limit to blow count to 15
blows per inch Efﬁciency 0800
320 kips
Strength Limit State: Hammer Cushion 109975 kipsfin
Rdr_26x0.625_factored = 1150 - kip : q)dyn.reduced ?Eéngfaatt(ee 8828 :2
Skin Damping 0200 secht
Toe Damping 0150 secht
Rdr_26x0.625_factored = 598 - kip File Length 115.00 ft
File Penetraticon 9500 ft
File Top Area 4980 in2
Service and Extreme Limit States:
. Skin Friction
Rar_26x0.625_servext = 1150 - Kip Pile Model Distribution
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:

28-in Dia. pile with 5/8-in wall thickness

Pile Size = 28"D x 5/8"W

state of Maine Dept. Of Transportation 18-5ep-20085
Auburn ChE Crossing Bridge Fipe File GRLWEAPR (Th) Nersion 2003
M i M amirmum
Ultimate Compression Tension Blouy
Capacity Stress Stress Count Stroke Energy
kips ki ki blows/in feet kips-ft
1140.0 37.33 3.68 131 8.92 42,95
1120.0 37.48 3.68 134 8.93 42.98
1160.0 37.60 3.67 13.8 8.95 43.03
1170.0 3772 3.67 14.2 0.95 43.08
1180.0 a37.84 3.66 14.4 0.96 43.14
(1191.0 37.95 3.65 15.0 8.97 4316 )
1200.0 o35.04 3 .66 19.4 o.598 4312
1210.0 38.17 3.67 19.7 0.99 d43.30
1220.0 38.25 3.70 16.1 5.00 43.36
1230.0 38.38 3.71 168.7 8.01 43.30
Limit to blow count to 15 DELMAG D 36.32
blows per inch
Efficiency 0.800
Strength Limit State:
Helmet 320 kips
Rdr_28x0.625_factored = 1191- kip : d)dyn.reduced Hammer Cushion 109975 kipsiin
Skin Quake 0100 in
Toe Qualke 0.040 in
g SkinD i 0200 it
Rdr_28x0.625_factored =619 - klp ToenD:rﬂqglan 0150 gzgm
Pile Length 115.00 ft
Service and Extreme Limit States: ¢:=10 Pile Penetrati on 95.00 #t
File Top Area 5380 in2
Rdr_28><0.625_servext := 1190 - kip N
Skin Friction
File hodel Distribution
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Assume Contractor will use a Delmag D 36-32 hammer on the highest fuel setting to install:

30-in Dia. pile with 5/8-in wall thickness

Pile Size = 30"D x 5/8"W

otate of Maine Dept. OF Transportation 18-5ep-2008
Auburn CHMRE Crossing Bridge Pipe Pile GRLWEAP (TM) Yersion 2003
kaxirnLrn MaxmLn
Ultimate Compression Tension Blow
Capacity otress otress Count otroke Energy
kips ks ki blowsdin feet kips-ft
1160.0 36.27 3.27 126 8.95 4229
1170.0 36.33 3.27 13.0 0.96 4225
1180.0 J6.46 3.28 13.3 0.96 4225
1190.0 36.60 3.29 13.7 g.97 4226
1200.0 J6.69 3.31 14.0 0.98 42 27
1210.0 37.00 3.32 141 9.08 4282
1220.0 a36.897 3.34 14 .6 5.01 42 44
( 1230.0 37.07 3.37 15.0 8.01 42 .91 :1
1240.0 3738 .36 191 9.11 42 94
1250.0 37.28 3.38 19.8 9.04 42 .91
Limit to blow count to 15 DELMAS D 36-32
blows per inch
Efficiency 0800
Strength Limit State: Helmet | 3.20 kips
Rdr 30x0.625_factored = 1230 - Kip - Gayn reduced Hammer Cushion 109975 Kipsfin
Skin Quake 0.100 in
Toe Quake 0.040 in
. Skin Damping 0200 secit
Rar 30x0.625_factored = 640 - kip Toe Damping 0.150 secit
File Length 1M5.00 ft
Service and Extreme Limit States: ¢:=10 File Penetration 95.00 ft
Pile Top Area 5770 in2
Rdr_30x0.625_servext := 1230 - Kip
Skin Friction
File Model Distribution

Res. Shaft=10%
{Proportional)
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008

Checked by: _LK 10-1-2008

Abutment and Wingwall Passive and Active Earth Pressure:

For cases where interface friction is considered (for gravity structures) use Coulomb Theory

Coulomb Theory - Passive Earth Pressure from Maine DOT Bridge Design Guide
Section 3.6.6 pg 3-8

Angle of back face of wall to the horizontal:  «o.:= 90 - deg
Angle of internal soil friction: & = 32 deg

Friction angle between fill and wall:
From LRFD Table 3.11.5.3-1 range from 17 to 22 8:= 20 - deg

Angle of backfill to the horizontal B:=0-deg

sin(a — &)>

- - 2
Sin(a)z sin(a + 8) - (1 _jSln(¢ + ) - sin(o + B)J

sin(a + 8) - sin(a + 3)

Kp =

K, = 6.89

Rankine Theory - Passive Earth Pressure from Bowles 5th Edition Section 11-5 pg 602

Angle of backfill to the horizontal B:=0-deg

Angle of internal soil friction: & = 32 deg

cos(@) +  cos(B)” — cos(h)’
cos(8) — | cos(8)2 — cos(6)?

Kp_rank =

Kp_rank =325

Bowles does not recommend the use of the Rankine Method for K, when 3>0.

Rankine Theory - Active Earth Pressure from Maine DOT Bridge Design Guide
Section 3.6.5.2 pg 3-7

For a horizontal backfill surface:

d =32 - deq

& 2
Ky = tan(45~ deg - Ej K, = 0.307
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway
Auburn, Maine
PIN 15600.00

July 2008

Checked by: _LK 10-1-2008

Settlement Analyses. HI-88-009) Bazaraa 1967 pg 168

Reference: FHWA Soils and Foundation Workshop Manual (FHWA

The roadway will be widened by 8 feet behind both abutments with a maximum fill height of 4.3 feet.

Look at Abutment No.1 at Station 4+52 with 4.3 ft of fill. Simplified soil profile based on BB-ACNR-101:

Finished Grade
Elevation 237.0 ft

Proposed Fill - Look at 4.3 feet of fill
N = 25 bpf (medium dense)
v = 125 pcf

Elevation 232.7 ft

Existing Fill/Native sand - fine to coarse sand

Hy:= 173 - ft  ~gng:= 125 - pcf  Ngggr := 20

Elevation 215.4 ft

Silt - Upper crust Groundwater Elevation 215.4 ft

H2 = 16.7 - ft Yucsilt == 115 - pCf Nucsilt =10 N = 624pCf

Elevation 198.7 ft

Silt - Su=550 psf (medium stiff)
Hs = 9.0-ft silt := 115 - pCf CC_SiItl = 0.1148 Cr_siltl := 0.0103 €os1 = 0.81

Elevation 189.7 ft

Clayey Silt - Su = 660 (medium stiff)
Hy:=265-ft Vclayeysilt ‘= 115 - pcf Cc_clayeysil'(l = 0.3449 Cr_clayeysiltl = 0.0299 ey == 1.07
Elevation 163.2 ft

Silt - Su = 620 (medium stiff)
Hs:=7- ft silt := 115 - pCf CC_SiItZ := 0.1536 €os2 == 0.85
Elevation 156.2 ft

Clayey Silt - Su =1300 (stiff)

He := 11.5- ft Velayeysilt == 115 - pcf Ce_clayeysiltz == 0.1841  eqesp = 0.96
Elevation 144.7 ft

Sand - fine to coarse sand, very dense
H;,:=7.0-ft ~sand := 125 - pcf  Nggngo := 50

Top of Bedrock
Elevation 137.7 ft

Bedrock
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

PIN 15600.00
| OADING ON AN INFINITE STRIP - VERTICAL EMBANKMENT LOADING
Project Name: CNR Crossing Client Auburn  Project Number: 15600.00
Project Manager : JWentworth Date: 09/18/08 Computed by: km
Embank. slope a = 8.00(ft)
Embank. width b = 31.00(ft)
p load/unit area = 537.50(psf)
INCREMENT OF STRESSES FOR Z-DIRECTION
X=18.00(ft)
z Vert. Az
(ft) (psf)
0.00 537.50
2.00 536.71
4.00 531.72
6.00 520.33
8.00 502.79
10.00 480.76
12.00 456.24
14.00 430.92
16.00 405.97
18.00 382.12
20.00 359.74
22.00 338.98
24.00 319.87
26.00 302.35
28.00 286.30
30.00 271.61
32.00 258.15
34.00 245.82
36.00 234.48
38.00 224.06
40.00 214.44
42.00 205.56
44.00 197.33
46.00 189.70
48.00 182.61
50.00 176.00
52.00 169.82
54.00 164.05
56.00 158.64
58.00 153.57
60.00 148.79
62.00 144.30
64.00 140.06
66.00 136.05
68.00 132.26
70.00 128.67
72.00 125.27
74.00 122.04
76.00 118.96
78.00 116.04
80.00 113.25
82.00 110.59
84.00 108.05
86.00 105.62
88.00 103.30
90.00 101.07
92.00 98.94
94.00 96.90
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at8.7ft Ao ngy = 495.08 - psf
at 25.7 ft A0 yyesilt := 313.74 - psf
at 38.2 ft AUZSiltl = 223.10 - pSf

at 56.3 ft A0 elayeysilt1 = 158.08 - psf
at 73.0 ft AUZSiltZ = 123.66 - pSf
at82.3 ft A0 elayeysiltz = 110.21 - psf
at91.5 ft A0 y5ang2 = 100.54 - psf




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Existing Fill/Sand
Determine corrected SPT value N':

N'/N - Ratio of Corrected blow count to SPT Value

H
O1o = 71 ) (’Ysand) o1 = 1081.25 - psf  at mid-point

SPT N-value (bpf) Nsand1 == 20

AT P, =1080 psf N'/N =r1=1.25 rl:=1.25

sand
Corrected Blow Count N":= 11 Neangr N'=25
From Figure 13 using the "clean well graded fine to coarse sand" curve

Bearing Capacity Index: C1:= 80

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

A yangy = 495.08 - psf

Upper Crust Silt
Determine corrected SPT value N':

N'/N - Ratio of Corrected blow count to SPT Value

Hy
G20 = ? : (“fucsilt - ”{w) +Hyp- (’Ysand) 09 = 2601.71 - psf  at mid-point
SPT N-value (bpf) Nuycsilt := 10
AT P, = 2600 psf N'/Ng, =r1=0.87 rl:= 0.87

Corrected Blow Count N":= 1 - Nycsitt N'=9

From Figure 13 using the "Inorganic silt" curve

Bearing Capacity Index: C2:= 27

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

AC st = 313.74 - psf

Silt
Average values from lab data: e, ; = 0.81 C, iy := 0.0103
Hs .
O30 = Hy - (“fsand) +Hy- (’Yucsilt - '\fw) + ?(’Ysilt - “fw) O30 = 3277.62 - psf at mid-point

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

AGZSiItl =223.1- pSf
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Clayey Silt

Average values from lab data:

€ocs1 = 1.07 Cr_clayeysiltl = 0.0299

H
040 = Hy - (“{sand) +Hy- ('Yucsilt - '\fw) +Hs- (”fsilt - 'Yw) + ?4 : ('Yclayeysilt - '\fw) Oy = 4211.27 - psf
at mid-point

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
A0 5jayeysity = 158.08 - psf

Silt

Average values from lab data: e, = 0.85 C. siito = 0.1536

H
050 = Hy - (’Ysand) +Hy- (%csilt - “rw) +Hs- (’stt - ’Yw) + H4(’Yc|ayeysi|t - Nw) + 75('Ysilt - “rw)

o5, = 5092.32 - psf  at mid-point
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
A0 o = 123.66 - psf
Clayey Silt

Average values from lab data:

€ocs2 = 0.96 Ce clayeysilte = 0.1841

H

Ogo = Hy - (’Ysand) + (Hz +Hy+ Hy+ H5) : (115 - pef - ’Yw) + 76 : (’Yclayeysm - 'Yw)

Ogo = 5578.87 - psf  at mid-point

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

A0 yjayeysiite = 110.21 - psf
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Sand

Determine corrected SPT value N':

N'/N - Ratio of Corrected blow count to SPT Value

H
070 = Hy - (Ysand) + (Ha + Hz + Hy + Hs + Hg) - (115 - pef — ) + ?7 (Ysand = Yw)

070 = 6100.42 - psf  at mid-point
SPT N-value (bpf) Nsang2 := 50
ATP_,=6100 psf N/Ng,4=r1=0.65 rl:=0.65

Corrected Blow Count N":= 1l - Neanga N'=33

From Figure 13 using the "clean well graded fine to coarse sand" curve
Bearing Capacity Index: C3:= 95
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

AG yangz = 100.54 - psf

Calculate Settlement:

. 1 010 + AT 5and1
Fill/Sand: L jog| Sto T 2 Tzsandt
' A=y - o '09( ] AH; = 0.4249 - in

O10

Upper Crust Silt: 1 020 + AT il
PP AHy = Hy - — - log| —2— —2ucsit AH, = 0.367 - in
C2 (o)
Silt: Cr il O30 + A1
AMg = Hy - | —= | Jog| ———=1 AHg = 0.0176 - in
1+epq O39
C i o0 + A ;
Clayey Silt; AHy = Hy - | =Sl | gl 20 7 — zclyeysld | AW, = 0.0735 - in
1+ egest O40
Silt: Ce sil O50 + A1t
AHg = Hs - | —== | . Jog| ——— 212 AHs = 0.0727 - in
1+ep 059
C ; Oy + A ;
Clayey Silt: AH6 - He . c_clayeysilt2 ) Iog 60 zclayeysilt2 AH6 —~ 0.1101 - in
1+ eges O60
1 070 + AT z5and2
Sand: = H, . —. _0 T odie _
AHz:=Hr- = '09( . ] AH; = 00063 - in
Total Settlement = AH]_ + AHZ + AH3 + AH4 + AH5 + AHe + AH7 =1.072 - in
Consolidation Settlement = AHz + AHy + AHg + AHg = 0.2739 - in
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine
PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Check Clay settlement using Das in an Excel spreadsheet:

A [ B ] ¢ J D] E F G H | J K L M N

1 |Abutment No.1 Boring BB-ACNR-101

2 |Auburn (15600.00) embankment settlements for widened roadway @ Station 4+54

3 [4.3 ft of new fill overlying 17 ft of existing sand and 71 ft of silt and clay. Groundwater table at 17 ft bgs.

4
| [Unit Weight

5 |of clay 115|pcf B1 23| ft
| |Unit Weight

6 |of sand 125|pcf
| |Unit Weight

7 |of water 62.4|pcf B2 8|ft

8 H 4.3

9

10 Depth Ho Po ocr Pmax al a2 Dstress settlement
1] (@ (f) | (psf) (psf) (rad) | (rad) (psf) (ft)
112 17 2662.5 2.0 5325 -0.134904 -0.934288 498.5751 Silt-uc
E 18 1 27151 20 5430.2 -0.13798 -0.90675 493.2302 0.000793 Cc 0.2
| 14 | 19 1 2767.7 20 55354 -0.140593 -0.88035 487.6619 0.000771 Cr 0.022
1 15| 20 1 2820.3 20 5640.6 -0.142777 -0.855053 481.9017 0.00075 e 1.01
1 16| 21 1 28729 20 57458 -0.144565 -0.830821 475.9804 0.000729
117 22 1 29255 2.0 5851 -0.145988 -0.807617 469.9273 0.000708
118 | 23 1 2978.1 20 5956.2 -0.147078 -0.785398 463.77 0.000688
119 24 1 3030.7 20 6061.4 -0.147866 -0.764125 457.5343 0.000668
120 25 1 30833 20 6166.6 -0.148378 -0.743756 451.2442 0.000649
121 26 1 3135.9 20 6271.8 -0.148644 -0.72425 4449214 0.000631
122 | 27 1 31885 2.0 6377 -0.148686 -0.705568 438.5858 0.000613
| 23 | 28 1 324141 20 64822 -0.148531 -0.687671 432.2551 0.000595
| 24 | 29 1 32937 20 65874 -0.148198 -0.670522 425.9452 0.000578
| 25| 30 1 33463 20 6692.6 -0.147707 -0.654083 419.6701 0.000562

26 31 1 3398.9 20 67978 -0.147078 -0.63832 413.4422 0.000546
Z 32 1 34515 2.0 6903 -0.146327 -0.623199 407.2722 0.00053
1 28 | 38 1 3504.1 20 7008.2 -0.145469 -0.608689 401.1693 0.000515
1 29| 34 1 3556.7 20 71134 -0.144518 -0.594759 395.1413 0.000501
130 | 35 1 3609.3 1.8 6496.74 -0.143486 -0.58138 389.1951 0.001555 Silt Cc 0.1148
31 36 1 3661.9 1.8 6591.42 -0.142385 -0.568525 383.336 0.001512 Cr 0.0633
132 37 1 37145 1.8 6686.1 -0.141225 -0.556166 377.5688 0.00147 e 0.81
E 38 1 37671 1.8 6780.78 -0.140014 -0.54428 371.8969 0.00143
| 34| 39 1 3819.7 1.8 6875.46 -0.138762 -0.532844 366.3234 0.001391
135 40 1 38723 1.8 6970.14 -0.137476 -0.521834 360.8502 0.001353
1 36 | 41 1 39249 1.8 7064.82 -0.136161 -0.511231 355.4791 0.001317
137 42 1 39775 1.8 7159.5 -0.134825 -0.501013 350.2109 0.001282
138 | 43 1 4030.1 1.8 7254.18 -0.133472 -0.491164 345.0461 0.001248
139 44 1 40827 1.5 6124.05 -0.132106 -0.481664 339.985 0.003594 ClayeySilt |Cc 0.4097
40 45 1 41353 1.5 6202.95 -0.130733 -0.472497 335.027 0.003501 Cr 0.2059
141 46 1 41879 1.5 6281.85 -0.129355 -0.463648 330.1718 0.00341 e 0.99
z 47 1 42405 1.5 6360.75 -0.127976 -0.455101 325.4185 0.003322
143 | 48 1 42931 1.5 6439.65 -0.126598 -0.446842 320.7659 0.003238
144 | 49 1 43457 1.5 6518.55 -0.125224 -0.438859 316.2128 0.003156
145 | 50 1 43983 1.5 6597.45 -0.123857 -0.431139 311.7578 0.003077

46 51 1 44509 1.5 6676.35 -0.122498 -0.423669 307.3993 0.003001
147 52 1 4503.5 1.5 6755.25 -0.121148 -0.416439 303.1357 0.002927
E 53 1 4556.1 1.5 6834.15 -0.11981 -0.409437 298.9652 0.002856
149 | 54 1 4608.7 1.5 6913.05 -0.118483 -0.402655 294.886 0.002787
1 50| 55 1 4661.3 1.5 6991.95 -0.117171 -0.396081 290.8962 0.00272
151] 56 1 47139 1.5 7070.85 -0.115872 -0.389709 286.9939 0.002656

52 57 1 4766.5 1.5 7149.75 -0.114589 -0.383528 283.1773 0.002593
53] 58 1 48191 1.5 7228.65 -0.113322 -0.37753 279.4443 0.000304 Cc 0.28
E 59 1 48717 1.5 7307.55 -0.11207 -0.371709 275.793 0.000297 Cr 0.0268
1 55| 60 1 49243 1.5 7386.45 -0.110835 -0.366057 272.2216 0.00029 e 1.16
| 56 | 61 1 4976.9 1.5 7465.35 -0.109617 -0.360566 268.7279 0.000283
157 | 62 1 5029.5 1.5 7544.25 -0.108417 -0.355231 265.3102 0.000277
158 | 63 1 5082.1 1.5 7623.15 -0.107233 -0.350045 261.9666 0.000271
159 64 1 51347 1.5 7702.05 -0.106067 -0.345002 258.6951 0.000265
1 60| 65 1 51873 1.5 7780.95 -0.104919 -0.340097 255.494 0.000259

61 66 1 52399 1.5 7859.85 -0.103788 -0.335324 252.3614 0.000253
162 67 1 52925 1.5 7938.75 -0.102675 -0.330679 249.2956 0.000248
E 68 1 53451 1.5 8017.65 -0.101579 -0.326156 246.2948 0.000243

64 69 1 53977 1.5 8096.55 -0.100501 -0.321751 243.3573 0.000238
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CNR Crossing Bridge

By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
A [ B ] ¢ | D E [F] G | H | | [ J] K | L M N

1 65 | 70 1 54503 1.4 7630.42 -0.099439 -0.317459 240.4816 0.000833 Silt Cc 0.1536

| 66 | 71 1 5502.9 1.4 7704.06 -0.098395 -0.313276 237.6658 0.000816 Cr 0.0822

67 72 1 55555 14 77777 -0.097368 -0.309199 234.9086 0.000799 e 0.85

E 73 1 5608.1 14 7851.34 -0.096357 -0.305223 232.2082 0.000783

169 74 1 5660.7 1.4 7924.98 -0.095363 -0.301345 229.5633 0.000767

1 70| 75 1 57133 1.4 7998.62 -0.094386 -0.297562 226.9724 0.000752

71 76 1 5765.9 14 8072.26 -0.093424 -0.293869 224.4339 0.000737

172 77 1 58185 1.3 7564.05 -0.092479 -0.290265 221.9467 0.000265 Clayey Silt |Cc 0.36

E 78 1 5871.1 1.3 763243 -0.091549 -0.286745 219.5092 0.00026 Cr 0.032

1 74| 79 1 59237 1.3 7700.81 -0.090634 -0.283308 217.1202 0.000255 e 0.96

1 75] 80 1 5976.3 1.3 7769.19 -0.089734 -0.27995 214.7784 0.00025

176 | 81 1 6028.9 1.3 7837.57 -0.08885 -0.276668 212.4826 0.000246

| 77 82 1 60815 1.3 7905.95 -0.08798 -0.273461 210.2315 0.000241

178 | 83 1 6134.1 1.3 7974.33 -0.087124 -0.270325 208.0241 0.000236

179 | 84 1 6186.7 1.3 8042.71 -0.086283 -0.267259 205.8591 0.000232

180 | 85 1 62393 1.3 8111.09 -0.085455 -0.26426 203.7356 0.000228 total

81 86 1 62919 1.3 8179.47 -0.084641 -0.261326 201.6523 0.000224 settlement

E 87 1 63445 1.3 8247.85 -0.083841 -0.258455 199.6083 0.00022 (in)

183 88 1 6397.1 1.3 8316.23 -0.083053 -0.255645 197.6025 0.000216 0.07781166 0.9

84 \ \ \ \

85 |Reference: Principles of Foundation Engineering Fourth Edition Braja M. Das

86 [Section 4.6 Stress Increase Under an Embankment pg 233 |

Both methods to calculate consolidation settlement result in approximately 1 inch of settlement - OK
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

PIN 15600.00

The roadway will be widened by 8 feet behind both abutments with a maximum fill height of 4.3 feet.
Look at Station 6+00 as the critical section on the north side.

Evaluate the amount of settlement due to this fill:

Simplified soil profile based on BB-ACNR-104:

Reference: FHWA Soils and Foundation
Workshop Manual (FHWA HI-88-009)
Bazaraa 1967 pg 168

Finished Grade

Proposed Fill

Assume: 4.3 feet of fill

Elevation 240.0 ft

N = 25 bpf (medium dense)

v =125 pcf

Elevation 235.7 ft

Existing Fill: fine to coarse sand H; = 126 ft

12.6 feet thick 125 . oot

N = 20 bpf (medium dense) il = -pe

y =125 pcf Niiyy := 20

Elevation 223.1 ft
Silt: Upper crust H,:= 15.4 - ft Groundwater Elevation 223.1 ft
15.4 feet thick Yuesitt := 115 - pcf .
N = 16 bpf (medium dense) N - 16 Yw = 62.4pcf
y= 115 pCf ucsilt -=
Elevation 207.7 ft
Clayey Silt Hy = 10.0- ft

10.0 feet thick
Su=600 psf (medium stiff)
v =115 pcf

Velayeysilt == 115 - pcf €ocs = 1.12

Cc_clayeysil'( = 0.382 Cr_clayeysilt = 0.0448

Silty Clay
10.0 feet thick
Su = 1075 (medium stiff)

Elevation 197.7 ft
H,:= 10.0 - ft
Vsiltyclay = 115 - pcf €osc := 0.99

Cesittyclay := 0-274 Cr sityclay = 0.0419

v =115 pcf
Elevation 187.7 ft
. Hg:= 2.7 - ft
o 2.7 feet thick sty := 115 - pef
fi ?15508(:(fmed|um stiff) Co st = 02743 e = 1.09
Top of Bedrock
Bedrock Elevation 185.0 ft
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

PIN 15600.00
| OADING ON AN INFINITE STRIP - VERTICAL EMBANKMENT LOADING
Project Name: CNR Crossing Client: Auburn  Project Number: 15600.00
Project Manager : JWentworth Date: 09/22/08  Computed by: km
Embank. slope a = 8.00(ft)
Embank. width b = 31.00(ft)
p load/unit area = 537.50(psf)
INCREMENT OF STRESSES FOR Z-DIRECTION
X=18.00(ft)
4 Vert. Az
() (psf)
5.00 526.86
6.00 520.33
7.00 512.25
8.00 502.79
9.00 492.21
10.00 480.76
11.00 468.69
12.00 456.24
13.00 443.59
14.00 430.92
15.00 418.34
16.00 405.97
17.00 393.88
18.00 382.12
19.00 370.73
20.00 359.74
21.00 349.15
22.00 338.98
23.00 329.23
24.00 319.87
25.00 310.92
26.00 302.35
27.00 294.14
28.00 286.30
29.00 278.79
30.00 271.61
31.00 264.73
32.00 258.15
33.00 251.85
34.00 245.82
35.00 240.03
36.00 234.48
37.00 229.16
38.00 224.06
39.00 219.15
40.00 214.44
41.00 209.91
42.00 205.56
43.00 201.37
44.00 197.33
45.00 193.45
46.00 189.70
47.00 186.09
48.00 182.61
49.00 179.24
50.00 176.00
51.00 172.86
52.00 169.82
53.00 166.89
54.00 164.05
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at 63 ﬂ AO’Zﬁ“ = 517.91 . pSf
at 20.3 ft AGZUCSi|t = 358.15 - pSf
at 33.0 ft Ao'zclayeysilt = 251.85. pSf

at43.0ft Ao gyciay = 20137 - psf

at 49.35 ft AO’ZS“t = 178.67 - pSf




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Existing Fill

Determine corrected SPT value N':

N'/N - Ratio of Corrected blow count to SPT Value

Hy A
o103 — (~ein) 01, = 787.5 - psf at mid-point
SPT N-value (bpf) Nsiyy := 20
ATP,=780psf  N/Ng =r1=1.1 =11

Corrected Blow Count N":= rl- Ny N'= 22

From Figure 13 using the "clean well graded fine to coarse sand" curve

Bearing Capacity Index: Cl:=73

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

AO’Zﬁ” =517.91. pSf

Upper Crust Silt
Determine corrected SPT value N':

N'/N - Ratio of Corrected blow count to SPT Value

H,
Oy = ? : (’Yucsilt - “{w) +Hy - ('Yfill) 0, = 1980.02 - psf  at mid-point
SPT N-value (bpf) Nygsilt .= 16
AT P, = 1980 psf N'/Ng, =r1=0.95 rl:= 0.95

Corrected Blow Count N":= 1L - Nygsilt N'= 15

From Figure 13 using the "Inorganic silt" curve
Bearing Capacity Index: C2:=35
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
AT yyesiit = 358.15 - psf
Clayey Silt
Average values from lab data:

€ocs = 1.12 Cr_clayeysilt = 0.0448

Ha

030:= Hy - ('Yfill) + Hy- (”{ucsilt - 'YW) + ? : ('Yclayeysilt - A{w) O3 = 2648.04 - psf at mid-point

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

A 5¢jayeysilt = 251.85 - psf
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00
Silty Clay
Average values from lab data: €osc = 0.99 C siltyclay = 0.0419
Hy

O40 = Hy - ('\{fill) +Hy- ('Yucsilt - 'Yw) +Hs- ('Yclayeysilt - '\fw) + 7(“{siltyclay - '\{W)
Oao = 3174.04 - psf  at mid-point

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

A0 iltyclay = 201.37 - psf
Silt
Average values from lab data: e, = 1.09 Ce silt = 0.2743
Hs

050 = Hy - ('\{fill) +Hy- ('Yucsilt - 'Yw) + Hs- ('Yclayeysilt - '\fw) + H4(”fsi|tyclay - 'Yw) + 7('\{silt - '\fw)

05, = 3508.05 - psf  at mid-point
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

AO—ZSiIt = 178.67 - pSf

Calculate Settlement:

. 1 010 + A0l
Fill: = Rl -
Aby=Hy - 'Og( o1 j AHy = 0.4546 - in

Upper Crust Silt:

AH, = 0.3813 - in

1 020 + AT yycsilt
AH,=H,. — . log| —8—
2 2 2 g( J

020

Clayey Silt: Cr_clayeysil 030 + (AT zclayeysil :
yey AHz := Hj- oyt log 2 ( e t) AHz =0.1001 - in
1+ eqes O30
C i Oh0 + AT
Silty Clay: AH, = Hy - r_siltyclay - log 40 zsiltyclay AH, = 0.0675 - in
1+ epsc O40
Silt: Ce_sil 050 + A0 i :
AHg:= Hg | —= | . Jog| ————=1 AHg = 00917 - in
1+ €os O5g
Total Settlement = AH; + AH, + AHz + AH, + AHg = 1.0952 - in
Consolidation Settlement = AHz + AH, = 0.1676 - in
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CNR Crossing Bridge
Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire

July 2008

Checked by: _LK 10-1-2008

Check Clay settlement using Das in an Excel spreadsheet:

A | BT C D E G H | J K L M N

1 JAuburn (15600.00) embankment settlements for Station 6+00
| 2 |4.3ftof new fill overying 12.6 ft of existing fill and 38.1 ft of silt and clay. Groundwater at 12.6 ft bgs.
3
I |unit weight
| 4 |of clay 115|pcf B1 23|ft

Unit Weight
| 5 |ofsand 125|pcf

Unit weight
6 |of water 62.4|pcf B2 8|ft
[ 7] H 4.3
N
9 Depth Ho Po ocr Pmax al a2 Dstress settlement
110 | (ft) (ft) | (psf) (psf) (rad) (rad) (psf) (ft)
11 13 1575 2.0 3150 -0.117372 -1.056345 517.0938
12] 14 1 16276 2.0 3255.2 -0.122594 -1.024007 512.9534 0.001302 Silt-UC
E 15 1 1680.2 2.0 3360.4 -0.127241 -0.992894 508.4676 0.001257 Cc 0.2
114 ] 16 1 17328 2.0 3465.6 -0.131335 -0.962994 503.6648 0.001213 Cr 0.022
115 ] 17 1 17854 2.0 3570.8 -0.134904 -0.934288 498.5751 0.001171 e 1.01
116 ] 18 1 1838 2.0 3676 -0.13798 -0.90675 493.2302 0.00113
117 19 1 1890.6 20 37812 -0.140593 -0.88035 487.6619 0.001091
118 ] 20 1 19432 2.0 3886.4 -0.142777 -0.855053 481.9017 0.001053
119 ] 21 1 19958 2.0 3991.6 -0.144565 -0.830821 475.9804 0.001017
120 | 22 1 20484 2.0 4096.8 -0.145988 -0.807617 469.9273 0.000982
| 21| 23 1 2101 2.0 4202 -0.147078 -0.785398 463.77 0.000948
122 | 24 1 2153.6 2.0 4307.2 -0.147866 -0.764125 457.5343 0.000916
| 23 | 25 1 2206.2 20 44124 -0.148378 -0.743756 451.2442 0.000885
| 24 | 26 1 22588 2.0 45176 -0.148644 -0.72425 444.9214 0.000855
| 25| 27 1 23114 2.0 46228 -0.148686 -0.705568 438.5858 0.000826
26 28 1 2364 2.0 4728 -0.148531 -0.687671 432.2551 0.000798
z 29 1 2416.6 2.0 4833.2 -0.148198 -0.670522 425.9452 0.000772
128 | 30 1 24692 2.0 49384 -0.147707 -0.654083 419.6701 0.000746
129 | 31 1 25218 2.0 5043.6 -0.147078 -0.63832 413.4422 0.000722
130 | 32 1 25744 20 51488 -0.146327 -0.623199 407.2722 0.000698
1 31] 33 1 2627 14 3677.8 -0.145469 -0.608689 401.1693 0.001304 Clayeysilt|Cc 0.382
32 34 1 2679.6 1.4 3751.44 -0.144518 -0.594759 395.1413 0.001262 Cr 0.0448
E 35 1 27322 1.4 3825.08 -0.143486 -0.58138 389.1951 0.001222 e 1.12
134 | 36 1 2784.8 1.4 3898.72 -0.142385 -0.568525 383.336 0.001184
135 37 1 28374 1.4 3972.36 -0.141225 -0.556166 377.5688 0.001147
1 36| 38 1 2890 1.4 4046 -0.140014 -0.54428 371.8969 0.001111
137 39 1 29426 1.4 4119.64 -0.138762 -0.532844 366.3234 0.001077
38 40 1 29952 1.4 4193.28 -0.137476 -0.521834 360.8502 0.001044
E 41 1 3047.8 1.4 4266.92 -0.136161 -0.511231 355.4791 0.001012
140 42 1 31004 1.4 4340.56 -0.134825 -0.501013 350.2109 0.000979 Silty Clay |Cc 0.274
141] 43 1 3153 14 44142 -0.133472 -0.491164 345.0461 0.00095 Cr 0.0419
142 | 44 1 3205.6 1.4 4487.84 -0.132106 -0.481664 339.985 0.000922 e 0.99
143 | 45 1 32582 1.4 4561.48 -0.130733 -0.472497 335.027 0.000895
| 44 | 46 1 33108 1.4 4635.12 -0.129355 -0.463648 330.1718 0.000869
145 | 47 1 33634 1.4 4708.76 -0.127976 -0.455101 325.4185 0.000845
| 46 | 48 1 3416 14 47824 -0.126598 -0.446842 320.7659 0.000821
| 47 | 49 1 3468.6 1.3 4509.18 -0.125224 -0.438859 316.2128 0.000451 Silt Cc 0.2743
148 ] 50 1 3521.2 1.3 4577.56 -0.123857 -0.431139 311.7578 0.000439 Cr 0.0249
149 51 1 35738 1.3 4645.94 -0.122498 -0.423669 307.3993 0.000427 e 1.09
50 total
51 settlement
52 (in.)
53 0.03634 0.4
| 54 |Reference: Principles of Foundation Engineering Fourth Edition Braja M. Das
55 \Section 4.6 Stress Increase Under an Embankment pg 233

61




CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway

July 2008

Auburn, Maine Checked by: _LK 10-1-2008

PIN 15600.00

Time Rate of Settlement:
Look at case of most fill: 4.3 feet of fill; 1.0 inches of settlement

Determine the time for 90% consolidation for primary settlement
Reference: FHWA Soils and Foundation Workshop Manual Second Edition page 179

At Station 4+52:
Thickness of the compressable layer = Heasp := 70.7 - ft

Assume double drainage due to presence of sand layers above and below the clay layer.

Heas2
2

Hevasz = Hevasz = 35.35 ft

Time factor from Table on page 179 TF := 0.848
At 90% primary consolidation

2 2
Coefficient of consolidation from lab data: C,:= 1.6-10 6 1t C, = 0.1382- L
sec day
Time rate of settlement to achieve 90% Primary Settlement
2
TF - Heyssy
tog == C— tgp = 7665.5084 - day year := 365 - day
\'
tgg = 21.0014 - year
At Station 6+00:
Thickness of the compressable layer = Hegoo := 38.1 - ft

Assume double drainage due to presence of sand layers above and below the clay layer.

Hes00

Heveoo == Heveoo = 19.05 ft

Time factor from Table on page 179 TF:= 0.848
At 90% primary consolidation

2 2
Coefficient of consolidation from lab data: C,:= 1.7-10 6 1t C, = 0.1469 - L
sec day
Time rate of settlement to achieve 90% Primary Settlement
2
TF - Heyeoo
toggi= ——— tgo = 2095.1887 - day year := 365 - day

Cy
tgg = 5.7402 - year
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Determination of Downdraq:

Use beta method to determine downdrag
Granular soil (NavFac 7.2) Bgr:= 0.3

Clay (Dixon & Sandford), Presumpscot formation Belay = 0.13

Assumed values

Unit weight of granular soil Vo= 125 - pef

Unit weight of water Vw = 62.4 - pcf

Effective unit weight of

granular soil =N = Yw ~' = 62.6 - pcf

Unit weight of clay Ysittandclay = 115 - pcf

Effective unit weight of . .

clay siltandclay *= Vsiltandclay ~ Yw 'siltandclay = 92.6 - pcf

Stress from overburden material. Overburden consists of a maximum of 4.3 feet of fill on 17 feet of existing
fill material on 71 feet of silt and clay. Water table is at the bottom of the existing fill.

Additional Overburden Stress due to fill =

Oy ob:= 43 ft- Oy oh = 537.5 - psf

Effective vertical stress in middle of each layer, water elevation coincides with top of overburden

At Station 4+53: Most consolidation settlement; thickest silt and clay

Total thickness of each stratum

Defiyy := 17.0 - ft Dsiltandclay =710 ft

: Deil .
Ov_fill = Oy_ob T T o'y fii = 1600 - psf
Dsiltandclay
O siltandclay = Ov_ob + Defill Yt + T * Ysiltandclay 'y siltandclay = 4529.8 - psf
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Pile parameters:
Look at piles: 12x53 14x73, 14x89 and 14x117

Pile depth: Flange width:
11.78 HP 12 x 53 12.045 HP 12 x 53
do 13.61 | HP 14 x 73 B . 14585 |  HP14x 73
“l1383| ™ HP14ax89 =1 14605 | ™ HP 14 x 89
HP 14 x 117 HP 14 x 117
14.21 14.885
Box perimeter: 47.65 HP 12 x 53
5639 | HP14x73
P=2-(d+Bf P= 705 || HP 14x 89
HP 14 x 117
58.19

Magnitude of maximum downdrag, considered over entire clay thickness

166.0208
Qus = (D . Buy) - P 0 196.4724 .
dd siltandclay v_siltandclay * Mclay dd 198.772 p

202.7439

If downdrag is considered over entire clay stratum, what is the factor of safety.
Ultimate capacity based on 50ksi steel and area of pile

Pile area:
155 HP 12 x 53
21.4 .2 HP 14 x 73
A ile == - 1N
p 26.1 HP 14 x 89
HP 14 x 117
34.4
775
Q 400 - ki Q 50 - ksi - A Q 1070 ki
= - Kl = - KSI - ; = - ki
app p ult pile ult 1305 p
1.3692 1720
Quit 1.7939
FS=———— FS=
Qapp + Qud 2.1795
2.8536
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CNR Crossing Bridge By: Kate Maguire

Over Canadian National Railway July 2008
Auburn, Maine Checked by: _LK 10-1-2008
PIN 15600.00

Magnitude of downdrag, considered over top 2/3 of clay stratum, realistic

2

Dsiltandclay : 3

OV\.cl2.3°= Oy ob + Defin - ' + f * Y'siltandclay O\cl2 3= 2846.5667 - psf

2
Qdd.2_3 = (Dsiltandclay' 5 *Ovyel23° Bclayj -P

69.5526
° 8231 |
= - Kl
4237 | g3 o734 | <P

84.9374

Factor of safety, downdrag over 2/3 of clay stratum

1.6505
Quit 2.2185

FS'= ——m FS =
Qapp + Qdd.2_3 2.7003
3.5468

Use downdrag load of 80 kips

Based on past practice in the estimation of downdrag forces in Maine, a downdrag load factor of 1.0 is
recommended
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CNR Crossing Bridge
Over Canadian National Railway

By: Kate Maguire
July 2008

Auburn, Maine Checked by: _LK 10-1-2008

PIN 15600.00

Frost Protection:

Method 1 - MaineDOT Design Freezing Index (DFI) Map and Depth of Frost Penetration Table

are in BDG Section 5.2.1.

From the Design Freezing Index Map:
Auburn, Maine
DFI = 1400 degree-days

From the lab testing: fill soils are coarse grained assume a water content = ~10%

From Table 5-1 MaineDOT BDG for Design Freezing Index of 1400 frost penetration = 79.2 inches

Frost_depth := 79.2in Frost_depth = 6.6 - ft

Method 2 - Check Frost Depth using Modberg Software

Closest Station is Lewiston

ModBerg Results

Project Location: Lewiston, Maine

Air Design Freezing Index = 1224 F-days

N-Factor = 0.80

Surface Design Freezing Index = 979 F-days

Mean Annual Temperature = 46.4 deg F

Design Length of Freezing Season = 118 days

Layer

#:Type t w% d Cf Cu Kf Ku L

1-Coarse 634 10.0 125.0 28 34 2.0 1.6 1,800

t = Layer thickness, in inches.
w% = Moisture content, in percentage of dry density.
d = Dry density, in Ibs/cubic ft.
Cf = Heat Capacity of frozen phase, in BTU/(cubic ft degree F).
Cu= Heat Capacity of thawed phase, in BTU/(cubic ft degree F).
Kf = Thermal conductivity in frozen phase, in BTU/(ft hr degree).
Ku = Thermal conductivity in thawed phase, in BTU/(ft hr degree).
L = Latent heat of fusion, in BTU / cubic ft.
Total Depth of Frost Penetration = 5.28ft = 63.4 in.

*hkkkkkkkhkkhkkhkhkhkhkhkhhkhkhkhkhkhkhkhhhhhkhhkhkhkhhhhhkhkhhhkhkhkhhhhhhhhkhhhhhhhhhhkhkhhhhhhkhhhhkhkhkhkhhhkhhhhkhkhkkhkdx

Use Modberg Frost Depth = 5.3 feet for design
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CNR Crossing Bridge

Over Canadian National Railway
Auburn, Maine

PIN 15600.00

By: Kate Maguire
July 2008
Checked by: _LK 10-1-2008

Seismic:

Auburn CNR Crossing Bridge PIN 15600.00
Date and Time: 9/9/2008 3:02:05 PM

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years

State - Maine
Zip Code - 04210
Zip Code Latitude = 44.097300
Zip Code Longitude =-070.240100
Site Class B
Data are based on a 0.05 deg grid spacing.
Period Sa
(sec) (9)
0.0 0.088 PGA - Site Class B
0.2 0.177 Ss -Site ClassB
1.0 0.047 S1 -Site ClassB

Conterminous 48 States

2007 AASHTO Bridge Design Guidelines

Spectral Response Accelerations SDs and SD1

State - Maine

Zip Code - 04210

Zip Code Latitude = 44.097300

Zip Code Longitude =-070.240100

As = FpgaPGA, SDs = FaSs, and SD1 = FvS1

Site Class E - Fpga = 2.50, Fa= 2.50, Fv= 3.50
Data are based on a 0.05 deg grid spacing.

Period Sa

(sec) (9)
0.0 0.221 As -Site ClassE
0.2 0.442 SDs - Site Class E
1.0 0.163 SD1 - Site Class E
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