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EXECUTIVE SUMMARY

A geotechnical investigation was completed for the proposed US 21 (Sea Island Parkway) bridge
replacement over Harbor River. The site is located near Harbor Island, South Carolina. The
geotechnical investigation and subsequent geotechnical analysis were performed in general
accordance with the Scope of Services and Schedule dated February 23, 2015. The objective of the
geotechnical investigation is to collect subsurface information and generate subsurface data to be
distributed to design-build teams for pursuit of the construction contract. The project is planned to
be procured though the SCDOT Design-Build process. The following is a summary of the findings
and our general interpretation of the subsurface conditions.

1. As provided to F&ME by HDR, the preferred alternative is the ALT1B alignment. The
ALT1B alternative alignment is on a new alignment north of the existing US 21 roadway and
bridge. The ALT1B alternative alighment is shown on the boring locations plans provided
in the Appendix.

2. Seventeen (17) soil test borings (STB), eleven (11) cone penetrometer (CPT) soundings, and
one (1) deep, seismic boring with geophysical testing were performed. Within two (2) of the
CPT soundings, shear wave velocity measurements were collected to a depth of
approximately 100 feet.

3. In general, three (3) major geologic units were identified: Surficial Holocene, Hawthorn
Marl, and Cooper Group Limestone.

4. F&ME performed a Site Specific Seismic Response Analysis (SSSRA) for the site. For the
bridge embankment design west of Harbor River, the SSSRA indicates peak ground
acceleration (PGA) values of 0.14g for the Functional Evaluation Earthquake (FEE) event
and 0.26g for the Safety Evaluation Farthquake (SEE) event. For the bridge embankment
design east of Harbor River, the SSSRA indicates PGA values of 0.12g for the FEE event
and 0.29¢g for the SEE event. For the bridge foundation driven piles and/or drilled shafts
seismic design, the SSSRA indicates PGA values of 0.07g for the FEE event and 0.29¢ for
the SEE event.

5. Screening for seismic soil shear strength loss (SSL) was performed in general accordance with
the 2010 SCDOT Geotechnical Design Manual (GDM) v1.1. For both the FEE and SEE
events, the surficial Holocene soils are susceptible to liquefaction based on the GDM
screening criteria. Softening of the low shear strength, clay-like soils was also identified from
the SSL screening. In addition, some of the clay-like soils are identified as highly-sensitive and
will be subject to a larger reduction in shear strength due to seismic softening.

6. Based on the conceptual bridge and roadway plans, the embankment fill heights at the bridge
ends are on the order of twenty (20) feet. Based on the results from the subsurface
investigation and subsequent laboratory testing, the proposed bridge embankments within
150 feet of the bridge ends are not anticipated to meet the SCDOT Geotechnical Design
Manual performance criteria for either the static or the seismic design events without ground
improvement. The roadway embankments outside of the 150 foot bridge embankments

may require localized ground improvements depending on the construction staging and
schedule.

F&ME

US 21 (Sea Island Pkwy.) Replacement Bridge over Harbor River — GBLR CONSULTANTS
F&ME Project No.: G5396.00; SCDOT Project ID: P026862



7. Limited ground improvement analyses were performed to quantify the extent of
modifications that may be required at the site. Based on the encountered subsurface
conditions, ground improvement that addresses long-term settlement, seismic induced
settlement, static slope stability, and seismic slope stability is expected for the entire 150 foot
bridge embankments. Certain types of ground improvement may be implemented to correct
multiple failure modes. We anticipate ground improvement for the bridge embankments
such as:

a. Vertical drains for collecting and conveying porewater upwards to the ground
surface and soil reinforcement; ofr,

b. Deep foundation supported embankment.

8. Driven pile foundations are anticipated for support of the bridge end bents. We anticipate
that larger than normal piles and/or multiple rows of piles will be required to resist the
Extreme Event I loadings in accordance with Chapter 14 of the SCDOT Geotechnical
Design Manual for the available backfill soils near the site. Based on the long-term
settlement estimates, we anticipate that Strength limit state loadings with static downdrag
forces will govern the geotechnical driven pile design. For either the Strength limit state or
the Extreme Event I limit state, driven pile foundations will develop the required axial
resistance through predominantly skin friction in the marl and limestone. Pile Dynamic
Analysis (PDA) testing is recommended to monitor pile driving stresses during driving and
to estimate mobilized pile resistance. An approximate seven (7) day wait period following
initial drive is anticipated for development of pile freeze based on the encountered soil
conditions. For the Service limit state, the estimated point-of-fixity for driven piles is on the
order of twenty (20) feet below the proposed bottom of bent cap elevation at the end bents.
For the Extreme Event I limit state, the estimated point-of-fixity for driven piles is located at
the top of the limestone.

9. Drilled shaft foundations are anticipated for support of the bridge interior bents. The
anticipated foundation elements for the interior bents range from 60 inch to 108 inch
diameter drilled shafts. The Strength limit state axial loading conditions are expected to
govern the geotechnical drilled shaft design. For the Strength limit state, drilled shaft
foundations will develop the required axial resistance through skin resistance and/or end
resistance in the marl and limestone. A drilled shaft axial load test is recommended in
proximity to the production shafts to estimate the mobilized shaft resistance and end
resistance within select geologic formations. For the Service and Extreme Event I limit
state, the estimated point-of-fixity for drilled shafts is located at the top of the limestone.
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1. PROJECT DESCRIPTION

The bridge replacement project is located on US 21 (Sea Island Parkway) over Harbor River in
Beaufort County, South Carolina. A site location plan is presented in the Section 1 of the Appendix.

It is our understanding that the project will extend approximately 9,000 feet. Based on the conceptual
bridge and roadway plans, the maximum new roadway embankment fill height required to meet the
planned grade elevation is on the order of twenty (20) feet. The conceptual replacement bridge length
is approximately 3,600 feet.

We anticipate that the proposed bridge substructure will consist of driven pile foundations at the end
bents and drilled shaft foundations at the interior bents. For the end bents, we anticipate larger than
normal piles and/or multiple rows of piles will be required in order to resist the Extreme Event I
loadings in accordance with Chapter 14 of the SCDOT Geotechnical Design Manual (GDM) v1.1 for
the available backfill soils near the site. The anticipated foundation elements for the interior bents
range from 60 inch to 108 inch diameter drilled shafts. TFurthermore, we anticipate that ground
improvement(s) will likely be required within the entire 150 foot bridge embankments to address both
static and seismic settlement and static and seismic slope stability. The roadway embankments outside
of the 150 foot bridge embankments may require localized ground improvements depending on the
construction staging and schedule.

The geotechnical field investigations were performed in accordance with the 2010 SCDOT
Geotechnical Design Manual (GDM) version 1.1. Preliminary foundation and embankment analyses
were performed in accordance with the 2012 AASHTO LRFD Bridge Design Specifications, 6™ Ed.
with the 2013 interim revisions and the 2010 GDM.

2. SUBSURFACE INVESTIGATION
2.1. Phase 1

From August 25 to September 3, 2014, two (2) soil test borings (designated as B-1 and B-2), one
(1) cone penetrometer sounding (designated as CPT-1), and one (1) seismic cone penetrometer
sounding (designated as SCPT-2) were performed along the existing US 21 roadway. This
investigation was conducted to aid in the development of the project’s scope.

The soil test borings were advanced utilizing a CME 550 drill rig. Rotary wash drilling techniques
were used to maintain a stable borehole. Standard Penetration Tests (SPT) tests were continuously
obtained in the top twenty (20) feet of each test boring. Following the continuous sampling, SPT
samples were obtained at regular, five (5) foot intervals throughout the remaining depths of the
borings. SPT samples were performed in general accordance with ASTM D-1586 to determine
the relative densities and consistencies of the subsurface soils and to collect subsurface soil
samples. An automatic hammer was used to perform the SPTs. The measured energy ratio for
the CME 550 hammer was 82%. The borings were advanced to a depth of 125 feet below the
existing ground surface.
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The CPT soundings were advanced using a 25-ton truck rig. CPT measurements were generally
performed on five (5) centimeter intervals. CPT-1 extended to a target depth of approximately
125 feet below the ground surface. SCPT-2 extended to a depth of refusal where the maximum
reaction force from the rig was applied. SCPT-2 refusal was encountered at an approximate depth
of approximately (90) feet below the existing ground surface.

2.2. Phase 2

From September 15 to September 18, 2015, four (4) SPT borings (designated as B-3 through
B-06) were performed off the existing US 21 alignment. Borings B-3 and B-4 were performed west
of the existing bridge, and boring B-5 and B-6 were performed east of the existing bridge. A
Diedrich D-25 drill rig mounted on a marsh buggy carrier was used to advance the borings. Rotary
wash drilling techniques were utilized to maintain a stable borehole. Borings were advanced to a
depth of eighty (80) feet below existing ground surface. SPT tests were continuously obtained in
the top ten (10) feet of each test boring. Following continuous sampling, SPT samples were
obtained at regular, five (5) foot intervals throughout the remaining depths of the soil test borings
in general accordance with ASTM D1586 to determine the relative densities and consistencies of
the subsurface soils and to collect subsurface soil samples. An automatic hammer was used to
perform the SPTs. The measured energy ratio of the hammer was 80%.

From November 16 to November 17, 2015, one (1) soil test boring (designated as TS-1) was
performed. The boring was performed at the Butches Road boat landing. A CME 550X ATV
mounted drill rig was used to advance the boring. Rotary wash drilling techniques were utilized
to maintain a stable borehole. The soil boring was advanced to 150 feet below existing ground
surface. Standard split-spoon samples were continuously obtained at two (2) foot intervals
throughout the entire depth of the boring. An automatic hammer was used to perform the SPTs.
The measured energy ratio of the hammer was 74%.

From September 22 to September 24, 2015, eight (8) CPT soundings (designated as CPT-3
through CPT-10) were advanced off the existing US 21 alignment. On November 18, 2015, one
(1) seismic CPT (designated as SCPT-11) was advanced. CPT-3 through CPT-6 were performed
west of the existing bridge, CPT-7 through CPT-10 were performed east of the existing bridge,
and SCPT-11 was performed at the Butches Road boat landing west of Harbor River. The CPT
soundings were advanced utilizing a Diedrich D-25 drill rig mounted on a marsh buggy carrier.
SCPT-11 was advanced utilizing a truck mounted rig. The CPT soundings were advanced to
refusal where the maximum reaction force of the marsh buggy rig was applied. SCPT-11 was
advanced to a target depth of approximately 100 feet below the existing ground surface. SCPT-
11 was performed as a seismic CPT sounding with shear wave velocity measurements taken at
regular three (3) foot intervals throughout the entire depth of the sounding.

2.3. Phase 3

From June 13 to August 3, 2016, ten (10) SPT borings (designated as B-7 through B-16) were
performed off the existing US 21 alignment. Borings B-7 through B-9 were performed west of
the existing bridge, borings B-10 through B-14 were performed within Harbor River, and borings
B-15 and B-16 were performed east of the existing bridge. A CME 45B drill rig mounted on a
marsh buggy carrier was used to advance borings B-7 through B-9, B-15, and B-16. The same
CME 45B drill rig mounted on a barge platform was used to advance borings B-10 through B-14
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which are located in Harbor River. Rotary wash drilling techniques were utilized to maintain a
stable borehole. The marsh borings were advanced to a depth of 150 feet below existing ground
surface. The barge borings were advanced to a target depth of approximately 190 feet below the
mean water surface elevation. SPT tests were continuously obtained in the top ten (10) feet of
each test boring. Following continuous sampling, SPT samples were obtained at regular, five (5)
foot intervals throughout the remaining depths of the soil test borings in general accordance with
ASTM D1586. An automatic hammer was used to perform the SPTs. The measured energy ratio
of the hammer was 83%.

From September 27 to August 4, 2016 five (5) auger probe borings (designated as AP-1 through
AP-5) were advanced within the marsh areas. Borings AP-1 through AP-3 were performed west
of the existing bridge. Borings AP-4 and AP-5 were performed east of the existing bridge. A
CME 45B drill rig mounted on a marsh buggy carrier was used to advance the auger probes.
Rotary wash drilling techniques were utilized to maintain a stable borehole. Boring AP-1 and AP-
2 were advanced to a depth of twenty (20) feet while boring AP-3 was advanced to a depth of
twenty-nine (29) feet below existing ground surface. Borings AP-4 and AP-5 were advanced to a
depth of seventy-four (74) and thirty-two (32) feet below existing ground surface, respectively.
Undisturbed samples were collected from the auger probe borings. Undisturbed samples were
collected in general accordance with ASTM D1587.

On July 19, 2016, four (4) bulk soil samples (designated as BS-1 through BS-4) were collected
from the existing roadway embankments. BS-1 and BS-2 were collected from the embankments
west of the existing bridge. BS-3 and BS-4 were collected from the embankments east of the
existing bridge. The bulk samples extended to a maximum depth of five (5) feet below the top of
the existing embankment. The primary purpose of collecting the bulk samples was to determine
the shear strength parameters of the existing embankment fill soils.

2.4. Deep Seismic Boring

From July 6 to July 14, 2016, a deep, soil test boring (designated as SB-1) was performed at the
Butches Road boat landing. SB-1 was performed for the primary purpose of collecting samples
for laboratory testing and to collect in situ shear wave velocity measurements for seismic site
response analysis. A Failing 1500 truck mounted drill rig was utilized to advance the soil test
boring. Rotary wash drilling techniques were utilized to maintain a stable borehole. The boring
was advanced to a depth of 520 feet below the existing ground surface. SPT tests were
continuously obtained in the top eighty (80) feet of the boring. Following continuous sampling,
SPT tests were performed at five (5) foot intervals to a depth of 150 feet below existing ground
surface. SPT tests were then performed at ten (10) foot intervals to a depth of 250 feet below
existing ground surface. Below a depth of 250 feet, coring techniques were utilized to advance
the boring. An NQ, double barrel, wireline coring system was used. An additional twenty (20)
feet was drilled below 500 feet to facilitate the geophysical testing to a 500 foot depth. Within
boring SB-1, F&ME collected nine (9) undisturbed samples at various depths throughout the
boring using a pitcher sampler. Undisturbed samples were collected in general accordance with
ASTM D1587. Standard penetration testing was performed in the top 250 feet. An automatic
hammer was used to perform the SPTs. The measured energy ratio of the hammer was 75%.
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2.5. Field Investigation Summary

The locations, elevations and depths of the borings and soundings performed during the
subsurface investigation(s) are provided in the following table.

Test Boring Location Schedule

Boring Station Offset Borigg Test . .

ID. Test Hole Locale (US 21) from CL. | Elevation | Depth Latitude Longitude
(fv) (ft-MSL) (fv)

B-1 Existing Embankment, West | 45+50 7.4-LT 10.9 125.0 32.408695 -80.465492
B-2 Existing Roadway, East 109+84 | 284-RT 8.6 125.0 32.401896 -80.446292
B-3 Marsh, West 39+79 81.5-LT 2.5 80.0 32.409483 -80.467111
B-4 Marsh, West 53+45 92.6-LT 2.4 80.0 32.408077 -80.463008
B-5 Marsh, East 116+48 81.7-LT 2.7 80.0 32.400844 -80.444475
B-6 Marsh, East 119+93 41.7-LT 2.3 80.0 32.39997 -80.443953
B-7 Marsh, West 57+99 459-LT 2.7 150.0 32.407501 -80.461704
B-8 Marsh, West 65+00 0.1-RT 3.0 150.0 32.406749 -80.459611
B-9 Marsh, West 67+04 9.3-LT 2.6 150.0 32.406583 -80.458978
B-10 Harbor River 78+24 21.4-RT 0.0 193.0 32.405352 -80.455652
B-11 Harbor River 82+65 4.4-LT 0.0 192.0 32.404954 | -80.454298
B-12 Harbor River 87+88 79.3-LT 0.0 192.0 32.404595 -80.45264
B-13 Harbor River 92+79 16.2-RT 0.0 190.5 32.403837 -80.451288
B-14 Harbor River 97+18 5.6-LT 0.0 190.0 32.403431 -80.449948
B-15 Marsh, East 100+78 9.6-RT 1.6 150.0 32.403014 -80.448888
B-16 Marsh, East 105+97 252-LT 2.4 150.0 32.402552 -80.447291
TS-1 Butches Road Boat Landing | 40+78 305.9-RT 6.4 150.0 32.408395 -80.467293
AP-1 Marsh, West 65+07 7.2-LT 2.5 20.0 32.406761 -80.459581
AP-2 Marsh, West 67+03 15.9-LT 2.6 20.0 32.406601 -80.458973
AP-3 Marsh, West 69+09 39.8-LT 2.0 29.0 32.406462 -80.458322
AP-4 Marsh, East 100+73 8.7-RT 1.6 74.0 32.403021 -80.448901
AP-5 Marsh, East 106+03 26.3-LT 2.3 32.0 32.402547 -80.44727
SB-1 Butches Road Boat Landing | 40+85 293.6-RT 6.8 520.0 32.408419 -80.467258
BS-1 Existing Embankment, West | 60+00 12.5-RT 8.1 5.0 32.407225 -80.46113
BS-2 Existing Embankment, West | 68+00 34.2-RT 8.9 5.0 32.406379 -80.458736
BS-3 Existing Embankment, East | 107+01 35.5-RT 7.0 5.0 32.402276 -80.447076
BS-4 Existing Embankment, East | 114+06 124-LT 6.9 5.0 32.401234 | -80.445171
CPT-1 Existing Embankment, West | 13+72 7.0-LT 8.5 127.5 32.412031 -80.475011
SCPT-2 | Existing Embankment, West | 62+99 27.1-RT 10.7 88.9 32.406856 -80.460253
CPT-3 Marsh, West 42+42 96.4-LT 2.4 70.5 32.409245 -80.466306
CPT-4 Marsh, West 49+36 76.2-LT 1.6 75.5 32.408465 -80.464251
CPT-5 Marsh, West 60+88 78.7-LT 2.5 75.0 32.407317 -80.46079
CPT-6 Marsh, West 69+12 41.6-LT 2.0 82.0 32.406463 -80.458308
CPT-7 Marsh, East 100+84 1.9-LT 1.7 79.9 32.403037 -80.448855
CPT-8 Marsh, East 103+87 15.3-RT 2.2 00.6 32.402675 -80.447969
CPT-9 Marsh, East 116+53 42.4-LT 2.4 79.6 32.400768 -80.444567
CPT-10 Marsh, East 120+07 49.3-LT 2.4 80.2 32.399945 -80.443909
SCPT-11 | Butches Road Boat Landing | 40489 292.5-RT 6.4 101.1 32.408417 -80.467244
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All of the soil samples collected during the subsurface investigation were examined and logged in
the field by F&ME personnel, sealed in plastic bags, and transported to our laboratory for further
examination and analyses. The soils were visually classified in the field based upon the Unified
Soil Classification System.

Cores collected from the deep seismic boring were also transported to our laboratory for visual
inspection and for selecting specimens for laboratory testing. Photos of the recovered core
specimens are provided in Section 6 of the Appendix.

We have provided Soil Testing Location Plans in Section 2 of the Appendix. The soil testing
location plans display the locations of the borings and soundings performed during the subsurface
investigation(s). Individual boring logs and CPT logs are provided in Section 4 of the Appendix.

3. LABORATORY TESTING PROGRAM

Select soil samples from the borings were tested in our laboratory to determine physical and
engineering soil properties. The laboratory test program included moisture content, Atterberg limits,
grain size distribution, CU triaxial, consolidation, unconfined compression, electro-chemical, and
resonant column tests. These tests were used to identify the strength and behavioral characteristics
of the soils as well as to verify the field classifications by the AASHTO classification system and the
Unified Soil Classification System (USCS). The quantity of laboratory testing is summarized in the
following table.

Laboratory Testing Table
Test Type Quantity
Moisture Content 138
Grain Size w/ Wash #200 133
Atterberg Limits 133
CU Triaxial 10
Direct Shear 6
Consolidation 7
Unconfined Compression 5
Standard Proctor 4
Calcium Carbonate Content 15
Electro-Chemical Series 10
Resonant Column 4

All soil testing was conducted in general accordance with applicable ASTM/AASHTO standatds.
Data sheets presenting the results of the laboratory test program are provided in Section 7 of the

Appendix.
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4. SUBSURFACE CONDITIONS

4.1. General Site Geology

The project site is located within the Lower Coastal Plain physiographic unit of South Carolina.
The Lower Coastal Plain is a gently seaward dipping surface containing seven terraces, which
represent sedimentary sequences believed to have been formed during periods of eustatic sea level
rise/fall or tectonic uplift/subsidence over geologic time.

The site is situated on the Princess Anne terrace. The near surface geology underlying the Princess
Anne terrace was mapped in Beaufort County near the site by the United States Geological Survey
(McCartan and others, 1984 and Colquhoun and others, 1987). The general discussion of the
shallow geology underlying the site is taken in large part from the aforementioned maps and text.
The sediments in the area consist of fluvial, beach, backbarrier, estuarine and undifferentiated
sandy carbonate deposits (McCartan and others, 1984).

The upper most mapped geologic features were deposited during the Holocene age (~11,700 yrs
to the present) and consist of predominantly silty or clayey, fine sands. Below the muddy sands,
is the Princess Anne Formation of Holocene age (~10,000 yrs). The Holocene age deposits
consist of unconsolidated beach and shelf sediments. The sand constituent in the Holocene
sediments are composed of clean, fine to medium, quartz sand and transition to coarse sand with
some shell debris. The typical thickness of the Holocene deposits may range from 50-70 feet
(McCartan and others, 1984 and Colquhoun and others, 1987).

The upper tertiary deposits consist of a relatively thin layer of Hawthorn Marl of Miocene age
(~23 MYA). The marl thickness at this site varies from 10-30 feet.

The lower tertiary deposits consist of calcareous, sandy limestone. The upper limestone is
considered part of the Cooper Group, and consists of Oligocene (~36 MYA) and late Eocene
(~40-50 MYA) age deposits. Based on the maps, the Oligocene age limestone is unnamed, and
the Eocene age limestone is termed the Ocala Limestone. Below the Cooper Group limestones,
the Orangeburg Group limestones exist. The upper Orangeburg Group consists of the Santee
Limestone of early Eocene age (50-60 MYA), and the lower Orangeburg Group consists of the
Williamsburg Formation limestone of early Eocene age.

The Garner-Edisto fault is an east-to-west trending, normal fault traversing Beaufort and Jasper
Counties in South Carolina and is depicted as crossing near the bridge site on a map entitled,
Structural Features of South Carolina, produced by the South Carolina Department of Natural
Resources, Geologic Survey. A map entitled Geologic Hazards of South Carolina Coastal Plain,
also produced by the South Carolina Department of Natural Resources, Geologic Survey and the
Emergency Management Division, Off of the Adjutant General shows that this area has a high
potential for liquefaction during substantial seismic events.

F&ME
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4.2. Soil Stratigraphy

The soil borings and CPT soundings indicate five (5) main strata. The following table summarizes
the encountered soils at the site.

Soil Stratification Table
’Elevation | *Depth to Average
Geologic of Top of | Top of USCS ?\]V%SPT CPT Tip
: ) -Value . Comments
Formation Layer Layer Soil Type (bpf) Resistance
(ft-MSL) (f) p (tsf)
. SP & SP- Existing
Fill +10 0 M 13 100 Embankment
Backfill material
Sp under existing
. . ’ bankment
Engineered Fill 0 10 SP-SM, 5 70 ] N .
SM ollowing mucking
from 1940’s
construction
SP, SP-
SM, SM, Original ground
Holocene ! 0 10 SC, ML, 5 50 gina’ groun
MI, CL, surface
CH
Tertiary SM, SC,
(Hawthorn Marl) -0 60 ML, MH 8 40
Tertiary SM, ML,
(Cooper Group -70 80 MH, CL, 13 85
Limestone) CH

! Engineered Fill was encountered under the existing embankment. Below the Engineered Fill, Holocene soils were
encountered. Outside the existing embankment footprint, Holocene soils were encountered at the existing ground

surface.

2 Depths are generalized and are referenced from top of existing roadway embankment
3 Elevations are generalized from the totality of subsurface information collected

4.3. Groundwater Conditions

Groundwater table measurements were recorded immediately following completion of the
boring/sounding and 24-hours following completion of the boring/sounding. Groundwater was
encountered from approximately O ft-MSL to 3 ft-MSL in the borings and soundings.
Groundwater elevations at this site will fluctuate with tidal movement. In general, the tidal
fluctuation varies from -2 ft-MSL to 9 ft-MSL. We would anticipate that ground water table
elevation would approximate the Harbor River stage elevation. For the preliminary geotechnical
analyses, we have selected a groundwater table elevation of 0 ft-MSL.

US 21 (Sea Island Pkwy.) Replacement Bridge over Harbor River -GBLR
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The following table presents the water depths measured from the borings performed within
Harbor River. This table excludes the water depths at boring B-10 and B-14 which are located in
a tidal marsh and not in the river channel.

Harbor River Water Depths
Boring ID Water Depth (ft)
B-11 22
B-12 33
B-13 28

CONCLUSIONS AND RECOMMENDATIONS

5.1. Geotechnical Design Soil Profiles and Sections

The design soil profiles and sections used for our preliminary geotechnical calculations and
analyses were developed from the following:

e Profile and cross-sections provided by HDR for the proposed US 21 roadway alignment
ALT1B;

e F&ME’s subsurface investigation;

e SCDOT GDM soil strength parameter correlations, CPT soil strength parameter
correlations, and laboratory derived soil parameters;

e SCDOT GDM residual soil strength parameters based on the soil shear loss calculations
in accordance with Idriss and Boulanger (2008).

This report includes F&ME’s findings from the subsurface investigations in accordance with the
Scope of Services and Schedule.

5.2. Site Preparation

Based on the subsurface conditions encountered during the field investigations, the soil subgrade
below the planned 150 foot bridge approach embankment areas will likely require improvement
or modification to meet the GDM performance criteria. For the roadway embankments, localized
mucking and/or other ground modifications may be required for acceptable performance for
normal, static conditions. Depending on the construction sequencing, undercutting, soil
reinforcement, temporary shoring, or some combination of these activities may be required for a
stable working platform, equipment access, equipment mobility, maintenance of existing traffic,
and/or safety.

F&ME
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5.3. Seismic Site Response Analyses

F&ME performed a Site Specific Seismic Response Analysis (SSSRA) for the site. ADRS curves
were developed at the ground surface for soil conditions west of Harbor River, at the ground
surface for soil conditions east of Harbor River, and at the top of limestone for bridge foundation
analysis. The results from the SSSRA are provided in the SSSRA report. Please refer to this report
for a more thorough discussion of the procedure and results from the SSSRA.

Based on the SSSRA, the recommended design spectra for bridge embankment and bridge
foundation design is as follows.

Acceleration Design Response Spectra at Ground Surface
For Beginning of Bridge Embankment

PGA Sps Sp1
FEE 0.14 0.38 0.14
SEE 0.26 0.74 0.74

Acceleration Design Response Spectra at Ground Surface

For End of Bridge Embankment

PGA Sps Sp1
FEE 0.12 0.26 0.17
SEE 0.29 0.58 0.58

Acceleration Design Response Spectra at Top of Limestone

For Bridge Foundations

PGA Sps Spi
FEE 0.07 0.17 0.08
SEE 0.29 0.77 0.42

5.4. Geotechnical Seismic Hazard Potential

Geotechnical seismic hazards consist of a loss in a soil’s shear strength through cyclic ground
motions induced by earthquakes. In sand-like soils, this phenomenon is typically referred to as
soil liquefaction. Cyclic-softening is the typical terminology for fine grained soils. Liquefaction
of sand-like soils and softening of highly sensitive clay-like soils are considered the most
devastating seismically induced geotechnical hazards.

Liquefaction is the loss of a soil’s shear strength due to a rapid increase in pore water pressure
resulting from soil particle contraction induced by seismic vibrations. Soils most susceptible to
liquefaction generally consist of saturated, loose, “clean” (i.e., Plasticity Indexes less than 7), fine
(10% particle size ranging from 0.07 millimeters to 0.25 millimeters) sands. Soil softening occurs
in moderate to high plasticity silts and clays.

F&ME
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Based on our review of the collected subsurface information as outlined in our soil test
boring/sounding logs and as-built roadway drawings, the upper Holocene soils above marl will be
susceptible to liquefaction and softening. At some locations, highly sensitive silts and clays were
encountered. Based on the GDM, the shear strength loss from seismic softening of these highly
sensitive soils could be on the order of 50% to 60%. Ground improvement will likely be required
for acceptable seismic bridge approach embankment performance (i.e. within 150 feet of bridge
ends).

5.5. Static Settlement

The proposed bridge and roadway embankment subgrade soils consist of very loose sandy material
with interbedded layers of very soft silty/clay of varying thickness. Any fill placement at this site
will result in deformation of the subgrade soils. We anticipate that the near surface, clay-like soils,
where present, would be removed and replaced prior to fill placement, since these soils would be
difficult to stabilize for filling and would be subject to long-term consolidation settlements. After
removal and replacement, the majority of the deformation would occur in the predominant sandy,
cohesionless soils and would take place rapidly with new fill placement. At some locations,
relatively thick layers of sensitive, very soft clays were encountered that would experience long-
term consolidation settlements.

Based on the settlement parameters determined from the performed laboratory consolidation
testing, the predicted magnitudes of consolidation settlement very from five (5) inches to fifty (50)
inches, and the time required to complete the consolidation settlements in accordance with the
GDM vary from 400 days to over 1,000 days. These estimates do not account for ground
improvement.

Settlement analyses were also provided to account for wick drain and/or temporary surcharging.
Based on these analyses, we anticipate that wick drains and a temporary soil surcharge will be
required for the bridge approach embankments. By implementing wick drains and a surcharge,
the estimated time to complete consolidation settlement in accordance with the GDM
performance criteria can potentially be reduced to under a year.

We acknowledge that the theoretical settlement calculations often tend to over-predict magnitudes
of settlement and under-predict time rates of settlement. Both the presented magnitude and time
rates of settlement can differ from that presented above. As such, we recommend that a
settlement monitoring program be required to verify that the as constructed embankment
performance conforms to the performance criteria.

5.6. Seismic Settlement

Where calculations indicate that Soil Shear Loss(SSL) is triggered, a subsequent deformation
analysis was performed to calculate the vertical settlement from the sand-like soil. In addition, the
lateral displacement was also calculated from lateral spreading of the liquefied soils. The
liquefaction induced settlement and the lateral displacements were calculated in accordance with
the Idriss & Boulanger (2008) methodology.

F&ME
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The calculated liquefaction-induced vertical settlements vary from two (2) inches to fourteen (14)
inches for the FEE event and three (3) inches to twenty (20) inches for the SEE event. In general,
higher seismic induced settlements were observed nearest to the river. We also note that the
liquefaction-induced settlements will likely induce downdrag loads on the foundations.

Based on the seismic ground deformation analysis, ground improvement is anticipated to meet
the GDM EV-03 and EV-05 performance limits. The ground improvement is anticipated to
extend the full length of the 150 foot bridge approach embankments at each end of the bridge.

5.7. Embankment Slope Stability

F&ME performed limited bridge and roadway embankment slope stability analyses based on the
conceptual embankment geometry for the preferred ALT1B alignment. The subsurface soil
stratigraphy, groundwater conditions, and soil strength parameters utilized in these analyses were
based on generalized conditions as indicated by the test borings and soundings performed at each
respective bridge approach embankment location. Both static and seismic slope stability analyses
were performed. The seismic ground accelerations were determined from the site response
analyses. The residual soil strength parameters calculated per the GDM were utilized with the
seismic slope stability analyses.

Based on the results from the limited slope stability analyses, bridge embankments are not
anticipated to meet the GDM requirements for either the Strength or Extreme Event I limit states,
and ground improvement is expected for the full length of the 150 foot bridge approach
embankments. For roadway embankments located outside the 150 foot bridge embankments,
localized areas of ground improvement may be required.

5.8. Ground Improvement

Limited geotechnical ground improvement analyses were performed to investigate the types and
extent of ground improvement required to meet the GDM design criteria and performance limits.
Based on our evaluation of the site, ground improvement is required to meet static settlement,
seismic settlement, static slope stability, and seismic slope stability performance criteria. We
anticipate that ground improvement will be required to achieve acceptable performance in
accordance with the GDM. Ground improvements such as:

e Vertical drains for collecting and conveying porewater upwards to the ground surface
and soil reinforcement; ofr,

e Deep foundation supported embankment

are anticipated for the bridge approach embankments.

F&ME
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5.9. Foundation Cotrrosion and Deterioration

Per AASHTO, the following soil or site conditions are considered indicative of a potential for
steel corrosion and/or concrete deterioration.

e Resistivity less than 2,000 ohm-cm;

e pHless than 5.5;

e pH between 5.5 and 8.5 in soils with high organic content;

e Sulfate concentrations greater than 1,000 ppm;

e Landfills and cinder fills;

e Soils subject to mine or industrial discharge; and,

e Areas with a mixture of high resistivity soils and low resistivity high alkaline soils.

Per AASHTO, the following water conditions are considered indicative of a potential for steel
corrosion and/or concrete deterioration.

e Chloride content greater than 500 ppm;

e Sulfate concentration greater than 500 ppm;
e Mine or industrial runoff;

e High organic content;

e pH less than 5.5;

e Marine borers; and,

e Diles exposed to wet/dry cycles.

Electrochemical testing was performed on soils collected within marsh areas and within Harbor
River. In addition, electro-chemical testing was performed on two (2) water samples collected
from the river. Electrochemical testing results are provided in Section 7 of the Appendix. Based
on the electro-chemical test results, steel corrosion is probable at the site, and steel corrosion
mitigation will likely be required. Furthermore, concrete deterioration is also probable. We
recommend that all concrete used for the bridge construction include sulfate resistant additives to
mitigate concrete deterioration of the bridge elements.

5.10. Driven Pile Foundations

Driven piles are anticipated for support of the bridge end bents. We anticipate that larger than
normal piles or multiples rows of pile will be required at the end bents to provide increased
stiffness for lateral performance. Pre-stressed concrete (PSC) piles may be desired at the interior
bents in the marsh near the bridge ends. Specific driven pile design issues are discussed in the
following sections.
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5.10.1. Axial Resistance

The Strength limit state axial loading conditions with static downdrag forces are likely to
govern the geotechnical driven pile design at both bridge ends.

Driven piles are expected to develop the required driving resistance through predominantly
skin friction in the marl and limestone. Although a hard cap was encountered at most locations
on top of the limestone (Nmes=100+), this cap is relatively thin or may not be present at all.
We expect that large pile hammers will be required to effectively mobilize the required driving
resistance, and these larger pile hammers would advance piles through this hard cap. Relying
on this hard cap to provide the required driving resistance is considered a very risky option
and should be approached with caution.

Pile Dynamic Analyses (PDA) testing with CAPWAP measurements is recommended to
monitor pile driving stresses during driving and to verify the in-place, driven pile resistance.
Based on experience, we anticipate a minimum seven (7) day wait period may be required for
development of pile freeze following initial drive. Continuous PDA testing is recommended
during both the initial drive and the re-strikes, as necessary. The number of required PDA
tests shall be in accordance with the GDM.

5.10.2. Lateral Resistance

For the Strength limit state, the driven piles will develop the required lateral stability in the
embankment fill and the upper Holocene soils. For the Extreme Event I limit state, the driven
piles will develop the required lateral stability from mostly the marl and the limestone. At the
end bents, the seismic bridge abutment backwall passive pressure shall be calculated in
accordance with Chapter 14 of the GDM for the selected embankment fill material. The
remaining lateral resistance, following use of the bridge abutment backwall resistance, will be
carried by the driven end bent piles. Given the size of the proposed bridge structure and the
anticipated large seismic demand, we anticipate that the end bents will be responsible for
absorbing a significant amount of load. Based on this assumption, we anticipate that large
piles and/or multiple rows of piles will be requited at the end bents to accommodate the bridge
structural design while satisfying the GDM performance limits for bridge foundations.

5.10.3. Drivability

Driven piles will likely use a diesel pile hammer. We anticipate that non-displacement piles
(ie. steel H-piles or steel open-ended pipe piles) will be utilized at the end bents. The
anticipated pile length for non-displacements piles is 100+ feet. Pre-stressed concrete (PSC)
piles may be desired at the interior bents in the marsh near the bridge ends. The anticipated
PSC pile length is 100+ feet.

Based on the anticipated pile lengths and the assumed construction logistics, we expect that
both steel piles and concrete piles will be driven in at least two (2) sequences to allow for pile
splices. Drivable pile splices would be required for both steel and concrete piles. For the
assumed pile lengths, we anticipate that a relatively large pile hammer will be required to
effectively mobilize the required driving force. Based on the soils conditions encountered, we
anticipate that the initial pile driving will occur without much noticeable resistance. Once
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penetration in the marl and limestone has occurred, pile freeze is expected following any
discontinuities in the pile driving operations. Caution should be exercised when temporarily
terminating pile driving in this material if further pile advancement is required.

For a propetly selected driving system, we do not anticipate unusual pile driving issues for
successful installation of the driven piles. The selected driving system shall address driving
compressive and tensile stresses to conform to the SCDOT criteria.

5.11. Drilled Shaft Foundations

Drilled shafts are anticipated for support of the bridge interior bents. We anticipate that drilled
shaft sizes could range from 60 inch to 108 inch diameter shafts. Specific drilled shaft design
issues are discussed in the following sections.

5.11.1. Axial Resistance

The Strength limit state axial loading conditions are expected to govern the geotechnical design
of drilled shafts.

Depending on the approach taken by the Design-Build team, the drilled shafts will develop
the required axial resistance through skin friction in the matl and the limestone and/ ot through
end bearing in the limestone. Since drilled shafts mobilize shaft resistance and end resistance
at different displacements, it is difficult to predict the load transfer from skin resistance to end
resistance without implementing an instrumented load test. Therefore, we recommend that
an axial load test be performed on either a production or a non-production drilled shaft. The
test shaft should be located within fifty (50) feet of the proposed alignment between the
existing western bridge end (ie. proximity to boring B-9) and the eastern edge of the river (le.
proximity to boring B-14). Since the subsurface conditions outside these limits might provide
a higher resistance than compared to within the limits, we do not recommend that the load
test be performed on a non-production drilled shaft outside the recommended limits.

Construction casing will be required to facilitate drilled shaft construction. It is anticipated
that the drilled shaft excavation can be advanced through the upper Holocene soils, marl, and
limestone. In general, the marl and limestone are predominantly loose to medium dense,
sands/silts with fines contents varying from 40% to 60%. We expect drilled shaft lengths will
approach 150 feet.

5.11.2. Lateral Resistance

For the Strength limit state and Extreme Event I limit state, the drilled shafts will develop the
required lateral stability in the marl and the limestone. Given the long unsupported drilled
shaft lengths which are influenced by scour and seismic loading, we anticipate that the drilled
shafts will be large diameter or multiple shafts in a footing to accommodate the structural
bridge design while conforming to the GDM performance limits for bridge foundations.
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6. LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical engineering practice
for specific application to the referenced bridge project. The conclusions and recommendations
contained herein are based upon the provided test borings and testing result data, contained within,
and applicable standards in this geographic area at the time this report was prepared. No other
warranty, expressed or implied, is made.

F&ME would like to note that Hurricane Matthew did impact the South Carolina coastal region,
including Beaufort and the site location for the US 21 bridge replacement over Harbor River. The
hurricane passed through the southeast coastal region of South Carolina from Friday, October 7
through Saturday, October 8, approximately two (2) months after the completion of our subsurface
investigation. F&ME does not know to what extent the hurricane may have affected the subsurface
conditions along the banks of Harbor River, within the channel of Harbor River, or within the
surrounding marsh areas at the site. Our report includes subsurface data and conditions associated
with the site prior to Hurricane Matthew at the time our subsurface investigation was performed.
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SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 45+50 | Offset: 74-LT |Alignment: |ALT 1B
Elev.: [10.9 ft | Latitude: 132.408695 |Longitude: |-80.465492 | Date Started: 8/26/2014
Total Depth: |[125ft  [Soil Depth:  [125ft  |Core Depth: |N/Aft | Date Completed: | 8/28/2014
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB |NR |24HR |83t
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [oXe=y =% [oRem) . ©
E E MATERIAL DESCRIPTION SIESE| EE | © %
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w o Z|®3 ¢ 2 €| 2
0.0 | Road - & & % 010 20 30 40 50 60 70 80 90
| 0.8 | Asphalt (9.5") 1.0 S
4 | EMBANKMENT FILL 20 SS1 112 14 -
7 - Loose to Very Loose, Moist, Dark Yellowish 18826 4 4 4|8 | ® : h
b - Brown, Non-Plastic, Strongly Reactive, 4.0 - E
5.9 - Poorly Graded Fine to Coarse SAND 18S3[(5 3 4 4| 7 —@———
_ - (SP-SM/A-1-b) with Silt and Gravel and 6.0 i
| _| Trace of Organics, Munsell=10YR 4/4 {ssal|s5 2 4 4|6 |@ i
- —“Y@SS-3: Organics=1.15% 8.0 7]
n 7 @SS-4: Organics=1.07% 1005854 2 4 2] 6 xX& Q )
097 7 @SS-5: Dark Gray, Munsell=5Y 4/1, LL=NP, S
i 7 PL=NP, PI=NP, NMC=19.3%, %#200=7.3 1008861 1 2 2] 3 @: & iy
| | @SS-6: Wet, Weakly Reactive 1ss713 2 2 4l 4 “ O 1
| | @SS-7: Fine Sand, (A-3), LL=NP, PL=NP, 14.0 . ]
= = % 9 = : : : :
214 | PI=NP, NMC=19.2%, %#200=8.0 lsssla 24 4 4| s Lo—i
i | @SS-8: Organics=0.31% 16.0 ol _
. . 18S9 |1 1 1 2|2 P R .
|80, 18.0 R i
N | ENGINEERED FILL . dss10l1 1 1woH 2 >k NG ]
9.1 | Very Loose, Wet, Dark Gray, Non-Plastic, S S S
_ _| Weakly Reactive, Poorly Graded Fine SAND _ : N i
| | (SP/A-3), Munsell=5Y 4/1 | : N ]
] | @SS-10: LL=NP, PL=NP, PI=NP, 235 : Do i
NMC=27.4%, %#200=3.3 o : Do
. . 1ss11(1 1 1 2 ® P ]
-14.1+ - : -
180l i : Do i
1 T HOLOCENE 28.5] : P |
191+ | Very Loose, Wet, Very Dark Greenish Gray, SS1211 2 2 4 “ 1
o _| Non-Plastic, Weakly Reactive, Poorly Graded | : i
Fine SAND (SP-SM/A-3) with Silt and Trace :
] “| of Shell Fragments, Munsell=5GY 3/1 ] i
1 ] @Ss-12: LL=NP, PL=NP, PI=NP, 33.57 § _
241 1 NMC=34.7%, %#200=7.4 SS13(2 2 2 4 |@:
7 7 38.57 ]
7 7 Iss142 1 2 3 |@: 7
-29.1+ . :
i | @Ss-15: (A-2-4), LL=NP, PL=NP, PI=NP, 43.57 § S R R R
41 | NMC=33.8%, %#200=11.0 SS-15| 112" 1 TP A O:f ¢ f f i
4 46.57 SEABEN — : : : : : : .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 45+50 | Offset: 74-LT |Alignment: |ALT 1B
Elev.: [10.9 ft | Latitude: 132.408695 |Longitude: |-80.465492 | Date Started: 8/26/2014
Total Depth: [125ft  |SoilDepth: |125ft |Core Depth: |N/Aft |Date Completed: |8/28/2014
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB |NR |24HR |83t
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [oXe=y Q. [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
- & & ¥ 0 10 20 30 40 50 60 70 80 90
B < Very Loose, Wet, Very Dark Greenish Gray, S S
B - Non-Plastic, Weakly Reactive, Silty Fine I : R
- - (SM/A-2-4), = 2 SN : 1
SAND (SM/A-2-4), Munsell=5GY 3/1 S5-16 | WorM2r Tm A o
-39.1 - @SS-16: LL=NP, PL=NP, PI=NP, SEANK — :
- 51-0__\ NMC=59.0%, %#200=33.2 = E
i HAWTHORN MARL Ik . i
4 Stiff, Moist, Very Dark Greenish Olive, Low to || |. ™ ]
4414 | Medium Plasticity, Weakly Reactive, SILT 1| s50[SS17]2 4 10 14 @ o
B (ML/A-4) with Phosphate Nodules/Lenses, - ] A
| Munsall=5GY 3/2 I {SS-18( 4 26 8 34 . EFor g‘-lan?melg Calsibratslon_
1 1 @ss-18: Hard T 5854 1
7 4 @SS-19: Firm to Stiff 11 7ss-1913 3 4 7 Q T
-49.1 . 11, —
] ] 111 6357 Pl -
5414 - [ | eso 252008 8 3 Gl o N S S S S S
- - ARE 665155213 3 4 7 ® : :  ForHammer Calibration]
7] 7] i 718s22|3 5 5 10 ® . ForHamme Cafibration’
— — 1. 68.5 . . . . . . —
7 7 | 1ss23|5 5 7 12 ® : 7
-59.1- - - ——
1 11| 7357 1
7 7 R ss24|2 4 7 11 e : 7
-64.1 . 1l —
1] | 7887 I 7
7 7957 @SS:25:VeryStiff AL 7ss25(5 5 18 23| | @: ]
€917 7 COOPER GROUP LIMESTONE | i T i
i _| Medium Dense, Moaist, Light Greenish Gray, l T i |
| | Non-Plastic to Low Plasticity, Strongly [ | : i
Reactive, Silty Fine to Coarse SAND I [ 83.5 :
7] 7 (SM/A-2-4) with Phosphate Nodules and I 18s264 1 2 3 |@: 1
-74.14 - Trace of Shell Fragments, Munsell=5GY 7/1 T :
] | @Ss-26: Very Loose to Loose [ : ] i
i i L 8857 -
T T [ 1ss27|3 3 7 10| @ 7
-79.1 . | | :
i i | i _
- - I - .
| N
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 45+50 | Offset: 74-LT |Alignment: |ALT 1B
Elev.: [10.9 ft | Latitude: 132.408695 |Longitude: |-80.465492 | Date Started: 8/26/2014
Total Depth: [125ft  |SoilDepth: |125ft |Core Depth: |N/Aft |Date Completed: |8/28/2014
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB |NR |24HR |83t
® SPTNVALUE®
PL MC LL
ge |3 2 l2s | 28 2 L
SE | B€ BS|ESE| EE |4 © % o] S
8 g MATERIAL DESCRIPTION g_. 5 8 53|05 b o ; A FINES CONTENT (%)
w Z | ¢ 2 £
- & & % 010 20 30 40 50 60 70 80 90
| | Medium Dense to Loose, Moist, Light | | 935 A S S S S
Greenish Gray, Non-Plastic to Low Plasticity, [ SS-28|2 4 7 " ® :
-84.17 7 Strongly Reactive, Silty Fine to Coarse SAND [~ ] S
n 1 (SM/A-2-4) with Phosphate Nodules and | n oo
— - Trace of Shell Fragments, Munsell=5GY 7/1 I ' — oo
] ] | i R
1 CH - S
8914 1000 i
i i I [ Jss29|6 12 13 25 e
17 0 e
1 L 10357 P
7 7 | 7s8s30|2 5 5 0| ®
-94.1 . ] —
7 7 I 7 N
- - - - Do
7 7 ] 108.57 P
4 1 r Tss31|2 4 5 °o| @
-99.1+ . | —
i 4 [ - F
I N
i i ' i Do
. . 11357 Do
b - @SS-32: No Phosphate Nodules or Shell | 188323 4 8 12 o
-104.1- - Fragments [ I
. . [ . Do
i _ : I - N
7 7 ] 118.57 Do
17 - Iss33(4 5 7 |12 @
-109.1+ . I —
. . [ . Do
_ _ | _ N
[ o
. . | | 123.57 P
11444 1250 L SS-34|6 8 8 16 N
o Boring Terminated at 125.0 Feet N I
-119.1+ . .
-124.1+ . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-2
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 109+84 | Offset: 28.4'-RT | Alignment: |ALT 1B
Elev.: | 8.6 ft | Latitude: | 32.401896 Longitude: | -80.446292 Date Started: 9/2/2014
Total Depth: |[125ft  |Soil Depth: |125ft |Core Depth: |N/Aft | Date Completed: |9/3/2014
Bore Hole Diameter (in): | 6 | Sampler Configuration | Liner Required: | Y ® | Liner Used: | Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB | NR | 24HR |59t
® SPTNVALUE®
PL MC LL
gl £ol2s | 28 = ©
T = [olferm) Q. [oXe=y = ©
E E MATERIAL DESCRIPTION SIEQE| EX |4 © %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
0.0 | Road -~ 8 B T 0 10 20 30 40 50 60 70 80 90
| 1.0__Asphalt (11.5") S
. - EMBANKMENT FILL 531 11 15 N -
] ] Medium Dense to Loose, Dry to Moist, Very S22 [9 10 10 10 20 . ]
Pale Brown, Non-Plastic, Weakly Reactive, -
367 “jyPoorly Graded Fine SAND (SP/A-3) with §$3 |3 4 2 2| 6 r@———
7 7" Trace of Organics, Munsell=10YR 7/3 S S ]
. . SS4 | 112"1 1| 1 @Al 1 O i s
E - @SS-3: Dark Olive Brown, Munsell=2.5Y Do E
- - 3/3, Organics=0.56% SS5|7 6 5 4| 11xa® @ O .
-1.44 1 @SS-4: Very Loose, Wet, Very Dark
b - Grayish Brown, Munsell=2.5Y 3/2, LL=NP, SS6 |3 4 14 16| 18 R 1
. -+ PL=NP, PI=NP, NMC=28.7%, %#200=4.9 Do -
N 7 @SS-5: Medium Dense to Dense, LL=NP, §S-7 |4 10 20 231 30 | : : @ : ]
64_ 7| PL=NP, PI=NP, NMC=27.9%, %#200=2.5 sss | 8 18 20 17| 38 Do ' 7]
Rl | @SS-6: Organics=0.45% - R ]
: 18, O_ ____________________ SS9 |6 11 10 8| 21 . :
| _| ENGINEERED FILL SS10(3 3 4 8| 7 X® O i
-11.4- - Loose to Very Loose, Wet, Gray, —
- - Non-Plastic, Weakly Reactive, Fine SAND oo .
_ 4 (SP-SM/A-3) with Silt and Trace of Organics, oo |
] 4 Munsell=5Y 5/1 ]
7 1 @SS-10: LL=NP, PL=NP, PI=NP, SS-11| WOH/18"  (woH® | i ]
-16.4 4 NMC=26.5%, %#200=6.3 e
— 27-0——\ @SS-11: Very Dark Greenish Gray, N
{  {\Munsel=5GY 3/1, Organics=1.25% __ _ _ SN -
214 7 HOLOCENE Ss-12|  1/12" 1 19 Al O ]
. 1 Very Loose, Wet, Very Dark Greenish Gray, i
i _| Non-Plastic, Weakly Reactive, Silty Fine N |
_ _| SAND (SM/A-2-4), Munsell=5GY 3/1 ]
e - @SS-12: LL=NP, PL=NP, PI=NP, _ . E
-26.4- 4 NMC=30.3%, %#200=14.0 551311 2 2 4 |@ .
leol Do il
_ _| Very Loose, Wet, Dark Gray, Non-Plastic, A i
| | Weakly Reactive, Poorly Graded Fine SAND R ]
1.4 7 (SP-SM/A-3) with Silt and Trace of Shell Ss-14|11 3 1 4 x0A : Q
T | Fragments, Munsell=10Y 4/1 I i
4 | @8SS-14: LL=NP, PL=NP, PI=NP, P -
] | NMC=29.3%, %#200=8.8 Do ]
26 4: | @SS-15: Medium Dense to Loose SS15(3 9 10 19 ) 7
. . SS16|2 3 4 7| @ 7
-41.4+ N T : R
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-2
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 109+84 | Offset: 28.4'-RT | Alignment: |ALT 1B
Elev.: | 8.6 ft | Latitude: | 32.401896 Longitude: | -80.446292 Date Started: 9/2/2014
Total Depth: |[125ft  |Soil Depth: |125ft |Core Depth: |N/Aft | Date Completed: |9/3/2014
Bore Hole Diameter (in): | 6 | Sampler Configuration | Liner Required: | Y ® | Liner Used: | Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB | NR | 24HR |59t
® SPTNVALUE®
PL MC LL
gl £ol2s | 28 = ©
T = [olferm) Q. [oXe=y = ©
E E MATERIAL DESCRIPTION SIEQE| EX |4 © %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
-~ 8 B T 0 10 20 30 40 50 60 70 80 90
_ _| Medium Dense, Wet, Dark Gray, _ A
| _| Non-Plastic, Weakly Reactive, Poorly Graded | o ]
] | Fine SAND (SP-SM/A-3) with Silt and Trace 53.57 P i
46.41 | of Shell Fragments, Munsell=10Y 4/1 Ss-17|2 4 7 nx & : o
T | @SS-17: Very Dark Grayish Green, i : H i
| | Munsell=5Y 3/2, LL=NP, PL=NP, PI=NP, _ : I .
4 | NMC=28.4%, %#200=10.0 58,5 § Do -
. 1 @SS-18: Very Loose Iss18(1 1 1 2 @ ]
-51.4+ . : —
le2o) _ ___ __ ] : Do i
| _| Very Soft, Wet, Very Dark Gray, Low to 63.5 : I .
| _| Medium Plasticity, Weakly Reactive, CLAY "~ " : o ]
6.4 | (CLIA6), Munsell=5Y 3/1 SS-1@/PH/12" 1 e L
lewol i : Do i
_ _| Loose, Wet, Dark Gray, Non-Plastic, Weakly 68.5- i
N _| Reactive, Fine SAND (SP-SM/A-3) with Silt, ] : N i
Munsell=5Y 4/1 SS-2011 3 4 7 | @ Do
61.4- . : A
170 73.57] i
66.4- | HAWTHORN MARL Ss-21|1 2 3 5 | @: Do
B - Firm to Soft, Moist, Dark Olive Gray, - : . E
- - Non-Plastic to Low Plasticity, Weakly - -
- - Reactive, SILT (ML/A-4), Munsell=5Y 3/2 78.51 : Do i
7] 7] 1SS22(1 1 4 5 | @: I T
-71.4 b : -
- - 835 .
. 1 @SS-23: Strongly Reactive 188232 2 2 4 |@: N ]
-76.4- . : A
7 4] : P i
] | COOPER GROUP LIMESTONE L gss- g Do -
- - Dense, Moist, Olive, Non-Plastic, Strongly [ Ry ® -
-81.4- - Reactive, Silty Fine to Coarse SAND I | SS24120 26 6 32 : . :
- - (SM/A-2-4) with Phosphate Nodules/Lenses, T . : . i
_ 4 Munsell=5Y 4/3 [ I ] i
7 7 | 93.57 : 7
. 1 @SS-25: Loose to Very Loose, Light Olive [ 9ss25(1 1 4 5 | @: ]
-86.4- < Gray, Munsell=5Y 6/2 - :
i i I i : i
i i I i : i
1 L o857 : :
. 71 @SS-26: Greenish Gray, Munsell=10Y 6/1 | : 188262 2 4 6 | ®: ]
-91.4 N :
i i [ i _
[ T
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-2
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 109+84 | Offset: 28.4'-RT | Alignment: |ALT 1B
Elev.: | 8.6 ft | Latitude: | 32.401896 | Longitude: | -80.446292 Date Started: 9/2/2014
Total Depth: |[125ft  |Soil Depth: |125ft |Core Depth: |N/Aft | Date Completed: |9/3/2014
Bore Hole Diameter (in): |6 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 82%
Core Size: | N/A Driller: | Independence Groundwater: | TOB |NR |24HR |59t

® SPTNVALUE®

5 - o o | o § 9 PL I\é}C LL

sg | & 581888 EE |, % 5 | S

8 g MATERIAL DESCRIPTION g_. 5 8 83| © % o ; A FINES CONTENT (%)

u 28 5 F 0 10 20 30 40 50 60 70 80 90
i _| Very Loose to Loose, Maist, Olive, | 1 103.5- L
| _| Non-Plastic, Strongly Reactive, Silty Fine to I ] : ]

96.4 | Coarse SAND (SM/A-2-4) with Phosphate | §S27|1 2 2 4 |@:

haadl Nodules/Lenses, Munsell=5Y 4/3 | : ] : ]
_ _ [ - : ]
7 7 | 10851 :

7 7 ] 7ss28|1 2 5 7 | @& §

-101.4 5 | :

i i I i : _
- - | - -
1 L 11357 : :
. . [ 1ss29|1 4 6 10| @ ]
-106.4 5 : I :
’ ’ [ i : ]
i i I i : _
s s - 11857 : ]
7 7 | 71ss30|2 2 5 7 | @ 7

-111.4 5 | I :

1 = 1
. . L 12357 : §

1 16'4_ _| Boring Terminated at 125.0 Feet i : |

-121.4 5 5

-126.4 5 5

-131.4 5 5

-136.4 5 5

-141.4 . -

LEGEND
SAMPLER TYPE DRILLING METHOD

SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash

UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862

| County: |Beaufort

| Boring No.:|B-3

Site Description:

| US 21 Bridge Replacement over Harbor River

| Route: | US 21

Eng./Geo.:| J. Stewart | Boring Location:

39+79 | Offset:

81.5-LT | Alignment: [ALT 1B

Elev.: [ 251t | Latitude: | 32.409483

Longitude:  |-80.467111

Date Started: 9/15/2015

Total Depth: | 80 ft | Soil Depth: | 80 ft

| Core Depth: | N/Aft

Date Completed: 9/15/2015

Bore Hole Diameter (in): | 4 | Sampler Conf

iguration

| Liner Required: | Y

® [LinerUsed: [Y ®

Drill Machine: | Deidrich D-25| Drill Method: | RW

Hammer Type:

Automatic

| Energy Ratio:| 80%

Core Size: | N/A Driller: | M.AD.

Groundwater:

TOB |05t

|24HR | TIDAL

(ft)
(ft)

Depth

MATERIAL DESCRIPTION
Marsh

Elevation

Graphic
Log
Sample
No./Type
1st 6"
2nd 6"
3rd 6"

@® SPTNVALUE @

PL MC LL
©

N Value

A FINES CONTENT (%)
0 10 20 30 40 50 60 70 80 90

4th 6"

HOLOCENE

Very Loose, Wet, Black, Non-Plastic, Silty
Fine SAND (SM/A-4(0)), Munsell=GLEY1
2.5/N

T1 @SS-1: LL=NP, PL=NP, PI=NP,

| NMC=36.9%, %#200=37.5

41
|@SS-2: No Recovery

— — v

Very Soft, Wet, Black, High Plasticity, Elastic
| SILT (MH/A-7-5(36)) with Trace of Organics,
9.8 | Munsell=GLEY1 2.5/N

:—I\ @SS-3: Organics=3.55%

\@SS-4: LL=74, PL=49, PI=25,

| INMC=151.6%, %#i200=08.5 _

Very Loose, Wet, Dark Greenish Gray,
Non-Plastic, Poorly Graded Fine SAND
(SP-SM/A-3) with Silt, Munsell=GLEY1
4/10Y

@SS-6: Medium Dense, Greenish Gray,
Moist, Munsell=GLEY1 5/N, LL=NP, PL=NP,
PI=NP, NMC=26.1%, %#200=7.7

11 @SS-7: Very Loose, Moist to Wet

N

-17.5

Very Loose, Moist to Wet, Black,
Non-Plastic, Silty Fine to Coarse SAND
1 (SM/A-2-4) with Gravel and Shells,
Munsell=GLEY1 2.5N

@SS-8: Very Dark Greenish Gray,
Munsell=GLEY1 3/10Y, LL=NP, PL=NP,
PI=NP, NMC=29.3%, %#200=24.5

-22.5

28.57
Very Soft, Moist to Wet, Very Dark Greenish

_| Gray, High Plasticity, Elastic SILT

| (MH/A-7-5(32)) with Trace of Shells,

Munsell=GLEY1 3/10Y

@SS-9: LL=58, PL=31, PI=27,

33.5‘_\ NMC=101.1%, %#200=96.6

Very Loose, Moist to Wet, Very Dark
Greenish Gray, Non-Plastic, Poorly Graded
Fine SAND (SP-SM/A-3) with Silt and Trace
of Shells, Munsell=GLEY1 3/10Y

-32.5

@SS-11: LL=NP, PL=NP, PI=NP,
NMC=30.2%, %#200=10.4

SS-wW

DR/12VOH/12"

WOI-? &

§S-2 | WOR/24"

WO

S§S-3 | WOR/24"

WO

S§S-4 | WOR/24"

WO

§S-5 | WOR/18"

¢ & ¢glgl

WO

S§S6 (12 8 8

16

18.5

S§S-7 | 1 1/12"

S§S-8 1/12" 1

28.5

S§S-9 | WOH/18"

WOH®

33.5

S§S-10 | WOH/18"

WOH®

SS-11WOH 1 2

3@ O

“LEGEND

Continued Next Page

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
CT - Continuous Tube

SS - Split Spoon
UD - Undisturbed Sample
AWG - Rock Core, 1-1/8"

HSA - Hollow Stem Auger

DC - Driving Casing

CFA - Continuous Flight Augers

DRILLING METHOD
RW - Rotary Wash
RC - Rock Core
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-3
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Stewart | Boring Location:| 39+79 | Offset: 81.5-LT | Alignment: |ALT 1B
Elev.: [ 251t | Latitude: 132.409483 |Longitude: |-80.467111 | Date Started: 9/15/2015
Total Depth: |80 ft | Soil Depth: |80 ft | Core Depth: |N/Aft | Date Completed: | 9/15/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB | 0.5 ft |24HR | TIDAL
® SPTNVALUE®
§_ | 2 l2s | 28 3 L
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & % 0 10 20 30 40 50 60 70 80 90
Very Loose, Moist to Wet, Dark Gray, S S S S
] 7| Non-Plastic, Poorly Graded Fine SAND 43.57] : ]
7 1 (SP-SM/A-3) with Silt and Trace of Shells, 1ss1204 3 1 4 l@: 1
42 5 4 Munsell=GLEY1 4/N :
|40 _ _ ] i : i
| | HAWTHORN MARL T | : |
| | Firm to Soft, Moist, Dark Grayish Olive, 11 | ]
Non-Plastic to Low Plasticity, SILT (ML/A-4), |-|'|.|/| 485 :
n 7 Munsell=10Y 4/2 1] 7s8s13|2 3 4 7 | @ 7]
-47.5 . 1] :
7 7 Il 5357 7
— - @SS-14: Very Dark Grayish Brown, A 1 ca : B
52,5 | Munsell=10YR 3/2 11 Sstajt 2 2 alll b g
1 7 ] 5857 .
§ § 1L Iss15/2 3 4 7| ® ]
-57.5 b 11 :
. . T 6357 T
7 7 11 ss16|2 2 3 5 |@: 7
-62.5 5 11 ;
§ § L1 857 : .
. . @88'17 St|ﬁ, O“Ve BroWn, Munse”=25Y : B . SS-17 4 4 6 10 . 7
-67.51 +{ 44 1 :
lmnol AL _ § _
] | COOPER GROUP LIMESTONE = ] : |
| | Stiff to Firm, Moist, Light Greenish Gray, [ | 1
Non-Plastic, Strongly Reactive, SILT I [] 735 :
] 75 O_ (ML/A-4) with Sand, Munsell=GLEY1 7/5GY T 7ss-1814 5 3 8 o 7]
-72.5 Y —— = — — — —= :
| _| Loose, Moist, Light Gray/Black, Non-Plastic, [ | i
Strongly Reactive, Silty Fine to Medium ' I :
7] 7| SAND (SM/A-2-4) with Trace of Shells, I 7] : 7]
s 4 Munsell=GLEY1 7/N and 2.5/N 1] 7857 : .
7 7 @SS-19: Light Greenish Gray, I Jss19)4 2 4 6 | @: 1
775+ 80.0_L Munsell=GLEY1 7/5GY I :
] 7 Boring Terminated at 80.0 feet ] 7]
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-4
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 53+45 | Offset: 92.6'-LT | Alignment: |ALT 1B
Elev.: |24t | Latitude: 132.408077 |Longitude: |-80.463008 | Date Started: 9/16/2015
Total Depth: | 80 ft | Soil Depth: | 80 ft |Core Depth: |N/Aft | Date Completed: | 9/16/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |2 ft |24HR | TIDAL
® SPTNVALUE®
5| s £.2s | 28 2 s
= [oXe=y =% [oRem) . ©
E E MATERIAL DESCRIPTION SIESE| EE | © %
8 sl SCRIPTIO 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z | ¢ 2 £
0.0 | Marsh - & & % 010 20 30 40 50 60 70 80 90
. | HOLOCENE 001 ss1 | wornmerz: 1 S
| _[7Very Loose, Wet, Dark Grayish Brown, 2.0 r S i
~ Non-Plastic, Silty Fine SAND (SM/A-2-4) N T
7 -1 with Trace of Organics, Munsell=2.5Y 4/2 40 §S-2 | WOHM2r 1| 1 o A O h
T 50 @SS-2: LL=NP, PL=NP, PI=NP, R ) Lo ]
-2.6 I NMC=52.5%, %#200=31.9 / 60| 553 | WoH24 WOHp——
7 \L@SS-3: Organics=2.68% N ' ]
1 7570\, T T T - SS-4 | WOH/24" WO P .
| _n Very Soft, Wet, Dark Olive Gray, Mediumto /94 g0 oo _
\ High Plasticity, CLAY (CL/A-7) with Trace of | -}.:}™ JL N
] 7| \Shells, Munsell=5¥ 32 3 1 sssyownzt 1) : (AO: ]
-767 | Very Loose to Loose, Wet, Dark Gray, '
7 7 Non-Plastic, Silty Fine SAND (SM/A-2-4), T 7
— < Munsell=5Y 4/1 — T B
. 4 @SS-5: LL=NP, PL=NP, PI=NP, 13.57 Do .
- 0/ 0 = Loon L
_ 4 NMC=32.9%, %#200=26.0 d1ssel1 1 1 2% Al O ]
1264 1| @8SS-6: LL=NP, PL=NP, PI=NP, —
| | NMC=31.8%, %#200=15.1 _ : N e
1 fo5 :
— 4 @SS-7: Olive Gray, Munsell=5Y 5/2 1ss7/|2 3 2 5 @ B
-17.6 - ; —
I 23571 IR ]
E - @SS-8: Dark Olive Gray, with Trace of 1 aa. Ve E
2964 | Shells, Munsell=5Y 3/2, LL=NP, PL=NP, 55812 2 1 i : ‘o :
| | PI=NP, NMC=27.8%, %#200=22.0 | S ]
1 7 2857 ]
- < @SS-9: Greenish Gray, Munsell=GLEY1 5/1 1ss9 |1 2 1 3 l@: oo B
-27.6+ b :
1 3357 IR ’
— 4 @SS-10: LL=NP, PL=NP, PI=NP, 13s P A O 7]
3264 | NMC=35.8%, %#200=21.6 ssiowon T 1 2p . Ao
7 7 3857 ]
7 7 7 $8-11 | WOH/18" WOHS ]
-37.6 .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-4
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 53+45 | Offset: 92.6'-LT | Alignment: |ALT 1B
Elev.: |24t | Latitude: 132.408077 |Longitude: |-80.463008 | Date Started: 9/16/2015
Total Depth: |80 ft | Soil Depth: |80 ft | Core Depth: |N/Aft | Date Completed: |9/16/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |2 ft |24HR | TIDAL
® SPTNVALUE®
£ £ 218 | g€ E: . %
© = [oRemy [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & ¥ 0 10 20 30 40 50 60 70 80 90
Very Loose, Wet, Greenish Gray, e
] 7| Non-Plastic, Silty Fine SAND (SM/A-2-4), 43.57] ]
) 7 Munsell=GLEY1 5/1 Iss12(1 2 2 4 (@ oo iy
4261 1 —
1 451 B
. 4 @SS-13: LL=NP, PL=NP, PI=NP, 1 ss. CA O 7
47 6- | NMC=31.8%, %#200=17.0 ss13j2 17 2@ 4 D
1510l _ : S i
i | HAWTHORN MARL | § S i
| | Very Soft to Soft, Wet, Olive Gray, | _
Non-Plastic, SILT (ML/A-4) with Sand, 53.5 : R
n - Calcaceous, Munsell=5Y 4/2 7188142 2 2 4 |@: ]
-52.6 . : i
8850 _ __ _ _ _ __ _ _ _________ _LIl]] 5857 ]
- - Firm, Moist, Dark Olive Gray, High Plasticity, ' 1 ca : S ]
57 6 4 Sandy Elastic SILT (MH/A-7-5(16)), 11 SS18)1 3 4 e R S
o | Calcaceous, Munsell=5Y 3/2 11 i i
17 HI| e .
E - @SS-16: Very Dark Grayish Brown, Al 1 qa. : i VARERY WRE- NV B
62,64 | Munsell=2.5Y'3/2, LL=71, PL=35, PI=26, I 551613 3 4 ! .f ANl
] | NMC=64.5%, %#200=53.1 1 ] |
i i _ ] e85 S i
1 1 @88'17 Olive Gray, Munsell=5Y 4/2 | 1 SS-1712 2 4 6 Dst CaSIng ShOe, SWItChedtO .
-67.6 5 11 —_—
1725 iR 7 7
. - COOPER GROUP LIMESTONE L 7357 R -
7 7 @SS-18: No Recovery ' | 7Ss-18|  50/5" 100+| Roiler Coné [ )
-72.6+ 5 I —
i i | i : _
[ :
- - | | - -
1785 | 1| 7857 : ]
— < Loose, Wet, Light Olive Gray, Non-Plastic, 1 ca ) B
77.64 80.0_L Strongly Reactive, Silty Fine SAND . 551913 4 5 e
| | \ (SM/A-2-4) with Phosphate Nodules, | : |
Calcaceous, Munsell=5Y 6/2
| Boring Terminated at 80.0 feet | ]
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-5
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 116+48 | Offset: 81.7-LT | Alignment: |ALT 1B
Elev.: | 2.7 ft | Latitude: 132400844 |Longitude: |-80.444475 | Date Started: 9/17/2015
Total Depth: |80 ft | Soil Depth: |80 ft | Core Depth: |N/Aft | Date Completed: |9/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5| 2: |28 2 L
© = [oRemy role=y _ =
E £ MATERIAL DESCRIPTION EoE|l EE |4 b % &
s 3 SCRIPTIO 8| s |2 28 %2 A FINES CONTENT (%)
w Z | ¢ 2 £
0.0 [yMarsh - & & ¥ 010 20 30 40 50 60 70 80 90
{ 10 HOLOCENE 001 ss1 | worizar  |wore i i oi i i Pl
| |1 Very Soft, Moist, Olive Brown, Medium to I[ ' 2.0 |
\High Plasticity, SILT (ML/A-7), Munsell=2.5Y R
. 1 4/3 418S2 |1 2 2 6| 4xe O .
j L ' 4.0 P _
1 | Very Loose to Loose, Wet, Dark Grayish 1 R
23 6.0 | Brown, Non-Plastic, Poorly Graded Fine 6.0 5312 3 3 4] 6 r@———
] 1 SAND (SP-SM/A-3) with Silt and Trace of ~ If; 7
b - | Organics, Munsell=2.5Y 4/2 I - SS-4 [10 17 17 27| 34 Y SHOR .
- | @SS-2: LL=NP, PL=NP, PI=NP, HE 8.0 Pl .
- - \NMC=27.9%, %#200=6.6 | R 4ss5|5 5 10 15| 15 ‘@ -
731 | (@SS:3: Dark Gray Munsels5Y 411 _ _ _ I —
7 7| Dense to Medium Dense, Wet, Gray, 7 7
- < Non-Plastic, Silty Fine SAND (SM/A-2-4) - - B
_ _| with Trace of Shells and Organics, 13,57 oo |
1 ] Munsel=5v 5/1 e N .
pal | @SS-4:LL=NP, PL=NP, PI=NP, §86 12 1 1 29 : A O
e NMC=24.1%, %#200=14.6 T
i | @SS-5: Greenish Gray, Munsell=GLEY1 i |
| | 5/10Y, Organics=0.27% 5 | 1
| 185 @ss-6: Very Loose, LL=NP, PL=NP, PI=NP, {15y 18:57] Do i
173 \NMC=36.1%, %#200=19.7 / SS-7 |14 11 14 25 (0
-17.37 4 - T T T T T T T T e e e e —
| _| Medium Dense to Loose, Wet, Greenish | I ]
Gray, Non-Plastic, Poorly Graded Fine SAND N
7 7 (SP-SM/A-3) with Silt and Trace of Shells, 7 . 1
. < Munsell=GLEY1 5/10Y 23.5- P .
I I @SS-SZ LL=NP, PL=NP, PI=NP, 7ss8(4 3 2 5 .A O 7
2234 4 NMC=26.8%, %#200=10.5 L=
12850 ___ 28.57 ]
— < Very Loose to Loose, Wet, Dark Greenish - g " B
27.3 | Gray, Non-Plastic, Silty Fine to Medium 559 | Worns wore
] | SAND (SM/A-2-4), Munsell=GLEY1 4/5GY ] |
7 7 3357 : Do ]
— =4 @SS-10: LL=NP, PL=NP, PI=NP, 13s : ‘AC 7]
ap3d | NMC=39.0%, %#200=32.8 SSA0WOH1 1 2@ 0 AQ
7 7 3857 : ]
7 7 7 SS-11WOH 1 1 2 @ ]
-37.3 . :
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-5
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 116+48 | Offset: 81.7-LT | Alignment: |ALT 1B
Elev.: | 2.7 ft | Latitude: 132400844 |Longitude: |-80.444475 | Date Started: 9/17/2015
Total Depth: |80 ft | Soil Depth: |80 ft | Core Depth: |N/Aft | Date Completed: |9/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5| 2 l2s |28 3| X
= [oXe=y =% [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & ¥ 0 10 20 30 40 50 60 70 80 90
Loose, Wet, Dark Greenish Gray, S S
] 7| Non-Plastic, Silty Fine to Medium SAND ool
I I !SM/A—2-4[, Munsell=GLEY1 4/5GY SS-121 2 3 4 7 [} A O :
-42.3- 1 @SS-12: LL=NP, PL=NP, PI=NP, S
- - NMC=33.4%, %#200=20.9
A 1 @SS-13: Greenish Gray, with Trace of 3 :
473 - Shells, Munsell=GLEY1 5/10Y S51312 4 6 10 . M S S
— 4 @SS-14: LL=NP, PL=NP, PI=NP, _ A :
5234 | NMC=38.9%, %#200=26.0 sstajt 2 4 6 'g P O :
e85l ___________________
. - HAWTHORN MARL Iss15|2 2 3 5 @ Do
-57.3 - Firm to Soft, Moist, Olive, Medium to High : —
i - Plasticity, Elastic SILT (MH/A-7), Munsell=5Y -
_ | 44 _ : .
1 51
-62.3 - : Do
] ] 68.57]
N N Iss17(2 2 3 5 |@: Do
-67.3 . : N
. . 7357
. . Iss18|2 2 3 5 @ P
-72.3] - : N
] ) 78.57
< 1 LI 7ss19|3 10 33 43 @ :
-77.3- 80.0-, COOPER GROUP LIMESTONE : ~~
N - | Dense, Wet, Dark Gray, Clayey GRAVEL N
_ 4 (GC), Munsell=5Y 4/1 _
T Boring Terminated at 80.0 feet T
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC%T Soil Test Log

SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-6
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 119+93 | Offset: 41.7-LT | Alignment: |[ALT 1B
Elev.: | 2.3t | Latitude: | 32.39997 Longitude: | -80.443953 Date Started: 9/18/2015
Total Depth: | 80 ft | Soil Depth: | 80 ft |Core Depth: |N/Aft | Date Completed: | 9/18/2015
Bore Hole Diameter (in): | 4 | Sampler Configuration | Liner Required: | Y ® | Liner Used: | Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
g |s 2ol8s | 88 2 S
T = [olferm) Q. [oXe=y = ©
& £ MATERIAL DESCRIPTION SIEQE| EE |5 © % i
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w O =z n & © £ P4
0.0 [yMarsh - & & ¥ 0 10 20 30 40 50 60 70 80 90
| ] HoLOCENE 0] o [ womar  lwore | G G G il
| 20 Very Soft, Wet, Dark Olive, Non-Plastic to 2.0 A
1 Low Plasticity, Sandy SILT (ML/A-4), ST S S S S S S S S
N = \Munsell=5Y 3/2 -1 SS-2 WOH6 6 6| 12 ® : = oA
) I i 4.0 I A
| Medium Dense to Loose, Wet, Dark Olive, | e
27 Non-Plastic, Silty Fine SAND (SM/A-2-4) 60 553|227 7T S xek
N 7 with Trace of Organics, Munsell=5Y 3/2 ' A A
7 @SS-2: Organics=0.53% 8.0 | SS419 7 9 14|16 S ST T T T S A
1 | @sS-3: Dark Grayish Brown, Munseli=2.5Y 1 LAl ooboioi ]
472, LL=NP, PL=NP, PI=NP, NMC=28.4, $$516 10 16 20| 26 X : A: @ : ¢
1.7 7 %#200=17.2 e
7] | @SS-4: Grayish Olive/Greenish Gray, 7] 7]
. < Munsell=10Y 5/2 & GLEY1 10Y 5/1 . N
] 71 @SS-5=> LL=NP, PL=NP, PI=NP, 13.57] L
= (V) = . . . . . . . . .
- - NMC=24.6%, %#200=15.7 1 556 | WOH/18" WOHE I AIO: ool
-12.7 - @SS-6: Very Loose, Dark Greenish Gray, —
_ | Munsell=GLEY1 4/10Y, LL=NP, PL=NP, | ]
] PI=NP, NMC=34.8%, %#200=26.1 ] |
A 7 18.57 i
. 1 @SS-7: Medium Dense to Dense 1ss716 9 11 20 N Y A A A A
4774 1 G S S S S NS S
7] 7] 23.57 T S
- -4 @SS-8: LL=NP, PL=NP, PI=NP, — g ‘AO@ ot it
7] ] NMC=24.8%, %#200=13.7 S$E|1M M9 | BX 408 L
12857 28.57 S S A
- 4" Very Loose, Wet, Greenish Gray, 4 aa " R
27.7- | Non-Plastic, Poorly Graded Fine SAND SS9 | WoHns WOHR A O I S S U S
] | (SP-SM/A-2-4) with Silt, Munsell=GLEY1 ] |
5/5GY
] @SS-9: LL=NP, PL=NP, PI=NP, ] N
7] 33.5'_\ NMC=28.8%, %#200=11.0 33.57] T
32,7 | Very Loose, Wet, Greenish Gray, SS10yVoH2 2 il
' Non-Plastic, Silty Fine SAND (SM/A-2-4),
7 Munsell=GLEY1 5/5GY 7 1
7] 7] 38.57] . . . . . . . . . 1
. - @SS-11: Medium Dense, LL=NP, PL=NP, 1 as. ‘®A O o LororiT
3774 | PI=NP, NMC=27.5%, %#200=18.3 SS1tys 3 1 Sk e B S S S S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-6
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location:| 119+93 | Offset: 41.7-LT | Alignment: |[ALT 1B
Elev.: | 2.3t | Latitude: | 32.39997 Longitude: | -80.443953 Date Started: 9/18/2015
Total Depth: |80 ft | Soil Depth: |80 ft | Core Depth: |N/Aft | Date Completed: |9/18/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Deidrich D-25| Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5| s g2 12 | 28 2 !
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & ¥ 0 10 20 30 40 50 60 70 80 90
Medium Dense to Dense, Wet, Greenish S S
] 7| Gray, Non-Plastic, Silty Fine SAND 43.57] ol ]
I I !SM/A—2-4[, Munsell=GLEY1 5/5GY 7ss-121 9 10 15 25 Y X 7
-42.7- - e
7 7 4857 : Do ]
5 -1 @SS-13: with Trace of Shell Fragments 1ss13| 8 17 16 33 ‘® 5
-47.7+ - § 9
7 7 53.57 7
. 4 @SS-14: Loose 1ss14|6 5 3 8 | @ ]
-52.7 . :'. :
Jl %60/ _ _ _ _ _ K i : i
| | HAWTHORN MARL | ; |
| | Firm, Wet to Moist, Dark Olive Gray, Medium | : |
to High Plasticity, Sandy Elastic SILT 58.5
. 7 (MH/A-7) with Phosphate Nodules, 718s15(1 2 3 5 |@: 1
-57.7- - Calcaceous, Munsell=5Y 3/2 :
. . 63.57] N
7 7 ss16|1 2 3 5 |@: 7
62.7+ 5 ;
. . 68.57 T
N N 1ss1712 3 4 7| 7
-67.7+ 5 :
7 7 73.57 7
7 7 Iss18|1 2 4 6 | @: 7
72.7+ 5 :
no.| __ ___ __ AL 78.5_ .
77| 800 COOPER GROUP LIMESTONE L SS-19 | 4 50/5 100+ ®
S || Hard, Moist, Dark Olive Brown, Low ] |
Plasticity, Sandy SILT (ML/A-4) with Trace of
N 7 \Gravel, Calcaceous, Munsell=2.5Y 3/3 N 1
| | Boring Terminated at 80.0 feet | |
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC%T Soil Test Log

SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-7
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 57+99 | Offset: 459-LT | Alignment: |ALT 1B
Elev.: | 2.7 ft Latitude: 132407501 |Longitude: |-80.461704 | Date Started: 7/19/2016
Total Depth: [150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/20/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 s 8080 2 1
S folem S folem - ©
E £ MATERIAL DESCRIPTION SIEQE| EE |: © 3 3
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
0.0 VMarsh -~ 8 6 T 0 10 20 30 40 50 60 70 80 90
s | HOLOCENE 001 ss1 | wori2a"  |wore i i1 i iii
4| 2.0 Very Soft, Wet, Dark Olive Gray, Low ; 2.0 .
| __I\ Plasticity, Weakly Reactive, SILT (ML) with | [-:f: ] dss2l2 4 5 4l 9 @ i iiioii
| | |Trace of Organics (Wood), Munsell=5Y 3/2 4.0 ) S S S S S
2.3 1 Loose to Very Loose, Wet, Gray, 18832 3 1 1| 4 >]<' A
E < Non-Plastic, Strongly Reactive, Silty Fine to 6.0 S S
_ 4 Medium SAND (SM/A-2-4) with Trace of 4 SS-WOR/12NOH/12" WOF+ A
i | Shell Fragments, Munsell=5Y 5/1 8.0 L
- - @SS-3: LL=NP, PL=NP, PI=NP, - SS-5 WOH/M12" 2| 1 )L A O .
73- | NMC=24.2%, %#200=12.8 L
7] 7 @SS-4: No Recovery 7] 7]
7 | @SS-5: Very Dark Gray, Weakly Reactive, N A
7] 7 Munsell=5Y 3/1, LL=NP, PL=NP, PI=NP, 13.57 T S S
7 7 NMC=33.1%, %#200=18.2 7 SS-6 WOH1 1 2@ & O ¢ ior i oitA
-12.37 1 @SS-6: Weakly Reactive, Fine to Coarse —
n - Sand, LL=NP, PL=NP, PI=NP, NMC=31.3%, n ]
— - %#200=18.9 — B
480, 185 P _
| | Very Loose, Wet, Very Dark Gray, RREEEN ~ T S S A S
Non-Plastic, Weakly Reactive, Poorly Graded | ~{13’ S§7 12 2 2 4 XA O: o1
-17.37 7 Fine to Coarse SAND (SP-SM/A-2-4) with I S S
7] 7 Silt, Munsell=5Y 3/1 1 7] 7]
7] 7 @SS-7: LL=NP, PL=NP, PI=NP, 1; 7] 7]
7 1 NMC=24.2%, %#200=10.8 1 2357 S A A
22 3: i @8SS-8: Medium Dense, Strongly Reactive 1. ] Ss8|7 8 9 17 ' |
1 ] | 285
A 41 @SS-9: Very Loose, Dark Greenish Gray, 1 1ss9!3 2 2 4 l@: oo ono
-27.3- - Weakly Reactive, Munsell=GLEY1 4/10GY s ;
I _bady ] S A
i | Very Soft, Wet, Dark Greenish Gray, Low to 7/ i L
Medium Plasticity, Weakly Reactive, Fine 335 A S S
7] 7| Sandy CLAY (CL), Munsell=GLEY1 4/5G / 71s8s1012 1 1 A T
3231 / N SR S S S SN SR
letol 77/, | i
N | Very Loose to Loose, Wet, Dark Greenish R i
Gray, Non-Plastic, Weakly Reactive, Silty L S T S
i 7 Fine to Medium SAND (SM/A-2-4), SS11 112" 1 (IR TS S S A A
-37.37 7 Munsell=GLEY1 4/10GY L
. 4 @SS-12: LL=NP, PL=NP, PI=NP, ss12l2 2 2 4X® A g P oioiig
4231 1 NMC=38.0, %#200=17.9 AR —
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-7
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 57+99 | Offset: 459-LT | Alignment: |ALT 1B
Elev.: | 2.7 ft Latitude: 132407501 |Longitude: |-80.461704 | Date Started: 7/19/2016
Total Depth: |[150ft [ Soil Depth:  [150ft |Core Depth: |N/Aft | Date Completed: | 7/20/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <
- & & ¥ 0 10 20 30 40 50 60 70 80 90
1 | Loose, Wet, Dark Greenish Gray, L 1 S A
Non-Plastic, Weakly Reactive, Silty Fine to T
N 7 Medium SAND (SM/A-2-4), Munsell=GLEY1 2 48.57 L 7]
7 7 410GY 7ss13|1 2 3 5 | @ard Lénse from 525 ta 53.0 feét ]
-47.3 1 @SS-13: Dark Gray, Munsell=GLEY14/N |- A
158350 -] 53.57 1
. - HAWTHORN MARL 1 7ss14|4 5 5 10| @ ]
-52.37 7 Stiff, Wet, Olive Gray, Non-Plastic to Low 11 :
. - Plasticity, Weakly Reactive, Sandy SILT 1] 7] 7]
- - (ML/A-4) with Phosphate Nodules, 1] - E
_ 4 Munsell=5Y 4/2 1] 5854 S S T S E
) 7 @SS-15: Soft to Firm I 7ss15|2 2 2 4 |@ard Lensé from 58,0t 58.5 feet © ]
-57.3 B e —
- - 111 6357 1
7 7 11 7Ss-16|3 4 4 8 | @ : ]
-62.3 . 1] : :
16851 LI e85 : : .
b 7 Loose, Wet, Olive Gray, Non-Plastic to Low  |'|.|- 1581713 4 4 8 | @ h
-67.3- - Plasticity, Non-Reactive, Silty Fine SAND I — :
_ 4 (SM/A-2-4), Munsell=5Y 4/2 iBE _ . : ]
| 740 | 7387 iy
723 | COOPER GROUP LIMESTONE - | Ss-18 | 750/5.5" 100+ ¢ L i
o _| Very Dense, Wet, Dark Greenish Gray, I _ : .
| | Non-Plastic to Low Plasticity, Non-Reactive, I | N . |
Silty Fine SAND (SM/A-2-4) with Phosphate [
7 7| Nodules, Calcaceous, Munsell=GLEY1 I 78.57] Do ]
3- 1 4/5GY - 7sS19(30 6 6 12| @ i
-77.3 — g g
| | @SS-19: Medium Dense to Loose, Light I | i : |
Greenish Gray, Strongly Reactive, I :
T 1 Munsell=GLEY1 7/5GY | 7 : 1
. . | L] 8357 § ]
A 7 @SS-20: Greenish Gray, Fine to Medium I 1882003 2 4 6 | @ 1
-82.3 - Sand, Munsell=GLEY1 6/10Y I I :
- - | - ]
- - l | - -
7 7 [| 8857 : 7
T T @88-21 No Recovery [ I 7ss21l2 3 3 6 ' ]
-87.3] . I :
- - | - -
| S T S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC

- Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862

| County: |Beaufort

| Boring No.:|B-7

Site Description: | US 21 Bridge Replacement over Harbor River

| Route: | US 21

Eng./Geo.:| C. Pierc | Boring Location:

57+99

| Offset:

45.9-LT | Alignment: |ALT 1B

Elev.: | 2.7 ft Latitude: | 32.407501

Longitude:  |-80.461704

Date Started: 7/19/2016

Total Depth: [ 150ft [ Soil Depth: [ 150 ft

| Core Depth: | N/Aft

Date Completed: 7/20/2016

Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
© = g o} g = ©
& E MATERIAL DESCRIPTION SIEQE| EE |: © i :
8 sl 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z|wm € 2 £
| - & & ¥ 0 10 20 30 40 50 60 70 80 90
i i |  oss- to:o: 1ot o: i |
I 1 @SS-22: No Recovery I 1ss22(3 5 7 12 o N
-92.3+ 5 [ : —
] ] [ ] Do ]
- - . . Do T
T T ] 9857 s 7
A -1 Medium Dense to Loose, Wet, Greenish I 1ss23|4 6 7 13 9 7
97.3 4 Gray, Non-Plastic to Low Plasticity, I |
i -/ Non-Reactive, Silty Fine to Medium SAND T i N i
i | (SM/A-2-4) with Phosphate Nodules, [ i I |
| | Calcaceous, Munsell=GLEY1 6/10Y ] 103.5 Do }
N -1 @SS-24: Light Greenish Gray, T l - sSS2414 5 6 11 . .
-102.3- - Munsell=GLEY1 7/10Y I | —
T T [ ] Do i
- - = . Do T
N N 110857 P N
8 . - 7sS25(3 3 3 6 |® i
-107.3 . I N
. . [ . Do -
_ _ | _ . i
[ -
g g 11357 Do §
] ] [ 7ss26|4 5 6 M| @ ]
-112.3 5 | I —
iy iy [ ] Do i
- - | | - -
. . ] 118,57 P ]
N N - 1ss27|3 3 6 9| @ ]
-117.3 . I N
- - [ - Do -
_ _ | - . i
[ -
§ § L 112357 Do ]
T T @85-281 Fine Sand [ 78S28| 3 3 4 7 o ]
-122.3 . I I -
— — I — § § —
- - | : - ]
. . ] 12857 P ]
g g - 1ss29|4 7 6 13| @ ]
-127.3 5 I —
- - [ - Do -
_ _ | - . i
[ -
§ § - 13357 Do ]
7 N [ 1ss30|4 5 7 12 ® 7
-132.3 - | : —
i i | i _
] ] I ] ]
| : : : : : : :
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-7
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 57+99 | Offset: 459-LT | Alignment: |ALT 1B
Elev.: | 2.7 ft Latitude: 132407501 |Longitude: |-80.461704 | Date Started: 7/19/2016
Total Depth: [150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/20/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 - o o | o § 9 PL I\é}C LL
sg | & 581888 EE |, % 5 | S
3 g MATERIAL DESCRIPTION g_. 58% & s |e © B ; A FINES CONTENT (%)
u 28 5 F 010 20 30 40 50 60 70 80 90
| | Medium Dense to Loose, Wet, Light L1385 LoD
Greenish Gray, Non-Plastic to Low Plasticity, [ SS31|4 5 6 11 ®
-137.3 7 Non-Reactive, Silty Fine SAND (SM/A-2-4) | :
] - with Phosphate Nodules, Calcaceous, | ]
- 4 Munsell=GLEY1 7/10Y . -
1 . 14357 Dol
. 7 @SS-32: Greenish Gray, Munsell=GLEY 1 | 7ss32|4 4 5 9 | R@ Slipped and Blow Counts
-142.3 - 6/5GY [ : —
i i : i
- - l | -
7 7 [] 148.57 .
7 1500 - 7 55-33 6 Not Retorded for Top Féot
-147.3+ % - . —_—
| | Boring Terminated at 150.0 feet | A
-152.3 . .
-157.3 . .
-162.3 . .
-167.3 . .
-172.3 . .
-177.3 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-8
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 65+00 | Offset: 0.1-RT | Alignment: |ALT 1B
Elev.: | 3.0t Latitude: | 32.406749 | Longitude: | -80.459611 Date Started: 7/25/2016
Total Depth: |[150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/26/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5 . ¢ lgc |2 § 0 PL I\g: LL
© = g o} folem - ©
E E MATERIAL DESCRIPTION SlETE| EE | b %
ks 3 SC 0 S8 83 |0 © © ©| A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <
0.0 [yMarsh . < & & F 0 10 20 30 40 50 60 70 80 90
. -| HOLOCENE SR SS1 | WOH/24"  (woH® i i oii i o
— - Very Loose to Loose, Wet, Dark Gray, 5y oo on B
- - Non-Plastic, Weakly Reactive, Poorly Graded bY Ss2|1 1 2 2| 3 |@ R ]
E - Fine SAND (SP-SM/A-2-4) with Silt and kK S ]
-2.0 - Trace of Shell Fragments, Munsell=2.5Y 4/1 1: §S3 (2 2 3 3| 5 X@A—o+—i——
] | @SS-2: Gray, Strongly Reactive, I ] il
| | Munsell=5Y 5/1 I Ss412 8 1 1] 4 |® S i
. 4 @SS-3: LL=NP, PL=NP, PI=NP, 1] ss5/2 1.1 2/ 2 ® A -
7.0 -+ NMC=24.0%, %#200=11.9 ) R S S S
i | REXAKH SS6 (2 1 1 2 ® N N
. 120 _ _ _ _ _ _ _ . 2 : . . . . . .
_ _| Very Soft, Wet, Very Dark Gray, Medium ? 13,5 L i
i _| Plasticity, Weakly Reactive, Sandy Lean ~ . L i
12,0 1| CLAY (CL/A-6(8)), Munsell=5Y 3/1 % SS-7 | WOH/8" WO : : : :
n 7 @SS-8: LL=34, PL=20, PI=14, NMC=73.8%, / 71 SS-8 | WOH/18" wore i 7]
a0l 1§ a N R
W07 gy %#00%675 7 IR ]
i | Very Loose, Wet, Very Dark Gray, Medium X//// 5 i
- | Plasticity, Weakly Reactive, Clayey Fine to A R _
wod igaum SAND (SCA-2-6(0). Munsell=Y k722, SS9 | WOHA18'  |WOH | X—XA: (O: .
] 4 @SS-9: LL=30, PL=19, PI=11, NMC=54.5%, [//2% S -
4 2701 %#200=34.9 TS Dol i
] ] Very Loose, Wet, Dark Gray, Non-Plastic, : i
2704 1 Weakly Reactive, Silty Fine to Medium SAND [ SS1011 1 1 2@ 4:Q
_ 4 (SM/A-2-4) with Trace of Shell Fragments, [ E
] | Munsell=5Y 4/1 Pon .
. 1 @SS-10: LL=NP, PL=NP, PI=NP, R N ]
. 71 NMC=38.8%, %#200=22.0 EATA IS SS11(1 2 2 4 |@: i
-32.0+ 5 o b N
130l ] ]
] | Very Soft, Wet, Dark Greenish Gray, V 38.5- Pon -
_ _| Medium Plasticity, Weakly Reactive, Fine ] I |
3704 | Sandy CLAY (CL), Munsell=GLEY1 4/10GY / SS12]1 1 1 2 @
a0} /‘ i P i
| _| Loose, Wet, Gray, Non-Plastic, Weakly KN 43,51 R ]
| _| Reactive, Poorly Graded Fine SAND : ] R ]
4204 | (SP-SM/A-3) with Silt, Munsell=GLEY1 5/N SS13|5 3 5 8 XM :O
- 4 @SS-13: LL=NP, PL=NP, PI=NP, - P .
- - NMC=27.3%, %#200=6.5 E E
i i 48.57] RS I
7 7 @SS-14: LL=NP, PL=NP, PI=NP, 1ss-1413 3 4 7 XHMNd Lenss fom 51.5 to 52.5 feét
-47.0 71 NMC=37.1%, %#200=8.2 T T
4 5251 SREEEY . R R R
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-8
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 65+00 | Offset: 0.1-RT | Alignment: |ALT 1B
Elev.: |3.0ft Latitude: |32.406749 |Longitude: |-80.459611 Date Started: 7/25/2016
Total Depth: |[150ft  [Soil Depth:  [150ft  |Core Depth: |N/Aft | Date Completed: | 7/26/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
ge |3 2 lgs | 28 5| % ¥
© g Q.g [FRARS Q.g e | = = - ®©
3 g MATERIAL DESCRIPTION g_. 58 550 & o o ; A FINES CONTENT (%)
w Z | ¢ 2 £
2 & 5 F 010 20 30 40 50 60 70 80 90
n -1 HAWTHORN MARL I 53.57 A
) 0: | Loose, Wet, Olive Gray, Medium Plasticity, ~ |-||. ]8s15|3 3 2 5 |@: ]
2. | | Non-Reactive, Silty Fine to Medium SAND L1 i : i
(SM/A-2-6) with Phosphate Nodules, 1]
) 1 Munsell=5Y 4/2 . 1 1
18851 _ _ _[Ld 5857 .
7] 7 Firm, Wet, Olive Gray, Low to Medium . 718s16(3 3 3 6 | @ 7]
-57.07 7 Plasticity, Non-Reactive, Fine Sandy SILT |1
7] 7 (ML/A-4), Munsell=5Y 4/2 |1 7] 7]
. . :: 1] 63.57 .
7 7 Il 1ss17(3 2 4 6 | ® ]
-62.0 . ok
N N :j 1| 6857 i
i i e 1ss18(2 2 3 5 | @ ]
-67.0 . 11
1 1 | 73.57 S 7]
- o: 750 @SS-19:Verystff ik 1ss19(3 4 14 18 | Hard @ense from 75.0 to 75.5 feet ]
gl | COOPER GROUP LIMESTONE - il R -
. - Medium Dense to Loose, Wet, Light | B .
— - Greenish Gray, Low Plasticity, Strongly I ' 78.57 : 7]
= - Reactive, Silty Fine to Medium SAND I 1s8s20/21 8 5 13 ' B
-77.04 - (SM/A-2-4), Calcaceous, Munsell=GLEY1 [ :
. 4 7/5GY - . g -
i i | i : i
. . I 8357 g ]
7 7 I 1ss21(3 2 3 5 |@: ]
-82.0 . I :
- - T - : .
4 4 I [ 4 ]
. . [ 88.57 : b
b, 1 @SS-22: No Recovery [ 188222 3 5 8 ® ]
-87.0- - - :
. ] [ ] : ]
— — | — E -
- - | L] 935 ; ]
R 1 @SS-23: No Recovery [ 1ss23|2 4 5 9 | @ i
-92.0 . [ :
. . | . : .
i i C i : 1
. . | 98.57 : .
§ § ] 1ss24|3 3 5 8 | @ ]
-97.0 . I :
i i | i i
] | @SS-25: Greenish Gray, Munsell=GLEY1 r 103 5: ]
_ | 6/5GY I ] : i
LEGEND Continued Next Page

SS - Split Spoon

SAMPLER TYPE
NQ - Rock Core, 1-7/8"

UD - Undisturbed Sample CU - Cuttings

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers RC - Rock Core
DC - Driving Casing

DRILLING METHOD

RW - Rotary Wash
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SC%T Soil Test Log

Project ID:| P026862

| County: |Beaufort

| Boring No.:|B-8

Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 65+00 | Offset: 0.1-RT | Alignment: |ALT 1B
Elev.: |3.0ft Latitude: |32.406749 |Longitude: |-80.459611 Date Started: 7/25/2016
Total Depth: |[150ft  [Soil Depth:  [150ft  |Core Depth: |N/Aft | Date Completed: | 7/26/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 - o o | o § 9 PL I\é}C LL
sg | e 58288 EE |, o 5 | S
3 g MATERIAL DESCRIPTION g_. 58 550 & ° o ; A FINES CONTENT (%)
w Z | c £ S
2 & 5 F 010 20 30 40 50 60 70 80 90
_ _| Loose to Medium Dense, Wet, Greenish | I _ S S S S S S S
| _| Gray, Low Plasticity, Strongly Reactive, Silty I | :
] ] Fine to Medium SAND (SM/A-2-4), [ 108.5- :
i | Calcaceous, Munsell=GLEY1 6/5GY [ ~ :
[ Ss-26|3 3 3 6 | @:
-107.0 - [ : :
i i : i
i i | i
. . I — 11357 o
7 7 I 1Ss27(3 4 8 12 o
-112.0 b I —
] - I - :
1 - - :
a a ] 118.57 :
7 7 | 7ss28|3 3 6 9| @
-117.0 . | | :
7] 7] [ 7 :
— — I — E
i i : L | 123.5 :
7 7 | 1ss29(3 3 4 7| @
-122.0 . | | :
1 C ]
i i I 128.57 P
y y - 1ss30|7 8 11 19 | @
-127.0 . I —
i i | i
- - | -
1 L 13351 :
7 7 [ 1Ss31(4 5 6 11 o
-132.0 . : | -
i i - i
. 7 []138.57 S S T
7] 7] l I 7 88-32 10 Rod Slipped and Blow Counts
-137.0 b, T T
— — I —
i i | i
] ] I|143-5' A S S S S
7 7 I 1SS33(3 4 6 10 | Nd@®Recorded for Top Foot :
-142.0- . |I e
i i | i
i i | i
4 i I 148.57 :
_ _ | _ ®
-147.04 150.0 | SS-34|3 4 7 1 .
o Boring Terminated at 150.0 feet _ :
-152.0 . .
LEGEND

SAMPLER TYPE
SS - Split Spoon NQ - Rock Core, 1-7/8"
UD - Undisturbed Sample CU - Cuttings
AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers RC - Rock Core

DRILLING METHOD
RW - Rotary Wash
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-9
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 67+04 | Offset: 9.3-LT |Alignment: |ALT 1B
Elev.: | 2.6 ft Latitude: | 32.406583 | Longitude: | -80.458978 Date Started: 7/27/2016
Total Depth: [150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/28/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
s < g 1o |28 3 % e =4
© = joRey [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
ke 3 SCRIPTIO 571867 8331228 %2 A FINES CONTENT (%)
0.0 [yMarsh 2 &8 &5 F 0 10 20 30 40 50 60 70 80 90
_ _| HOLOCENE J 0.0 s51 | wonar WOHp i oioi o ioboioi b
+ 20 Very Soft, Wet, Dark Gray, Medium o 20 T
- - | Plasticity, Weakly Reactive, SILT (ML/A-4) | 4 8S2WOH?2 3 2| 5 Xea O : : ¢ oot
| | \with Fine Sand and Trace of Organics | 4.0 S
2.4+ a \(WOOd), Munsell=10YR 4/1 | 4853|4 3 3 3 6 e‘: ~ .
4 4 6.0 Lor i
| _| Loose to Very Loose, Wet, Dark Gray, | g " R ]
N | Non-Plastic, Strongly Reactive, Poorly 8.0 SS4 | WoH/24 WOI’? I i
] | Graded Fine to Coarse SAND (SP-SM/A-3) i i i
a1 ] with Sit, Munsell=5Y 4/1 ss5[1 1.1 2] 24 (O
o | @SS-2: LL-NP, PL=NP, PI=NP, i P i
_ 1 NMC=22.6%, %#200=7.7 _ ]
7 1 @SS-3: LL=NP, PL=NP, PI=NP, 13.57 A A
1 4: : NMC=21.9%, %#200=7.2 7 SS-6 | WOH/18" worH® : o :ooorororonn T
T | @SS-4: No Recovery i L
4 17.0L @SS-5: Weakly Reactive, Fine Sand, I7 ) . .
4 4\ LL=NP, PL=NP, PI=NP, NMC=25.6%, | 7 18.5- A T A A
0 a T S A A
1 1%#200=103 | / 1ss7 | wonrs  |wore i il i ibiA
-17.4+ 1 \@SS-6: Very Dark Gray, Munsell=5Y 3/1 | -
: : Very Soft, Wet, Very Dark Gray, High / : :
| _| Plasticity, Weakly Reactive, Fat CLAY | L
(CH/A-7-5(24)) with Fine Sand, Munsell=5Y 23.5 A
7 1 31 7 SS-8 | WOH/18" woHe i i i onnnn
-22.4 - % T T T T
] /28_5-
b 4 @SS-9: LL=58, PL=30, PI=28, NMC=88.5%, / 7 8S-9 | WOH/18" WOH® | 1 ¥X——— A& O 7
2741 o %#200-79.1 % LM s
I / 351 ]
7 7 / ss-10| WoHM2" 1| 1 @ 1 7
-32.41 . / —
1 % 385 AN ]
b <1 @SS-11: Dark Gray, Munsell=5Y 4/1 4ss1111 1 1 N .
-37.4 B / A
a0l /7 i Pl i
| _| Loose to Very Loose, Wet, Gray, SREEEN 435 . ]
N | Non-Plastic, Weakly Reactive, Poorly Graded ] i
424 | Fine SAND (SP-SM/A-3) with Silt, S§s-12|12 3 4 7X& O
a4 | Munsell=GLEY1 5/N ] R i
4 41 @SS-12: LL=NP, PL=NP, PI=NP, ] _
_ - NMC=25.6%, %#200=7.5 48.5- ]
i . 1ss13|2 2 2 4@ T
AT 51.0 XN : R
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC

- Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-9
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 67+04 | Offset: 9.3-LT |Alignment: |ALT 1B
Elev.: | 2.6 ft Latitude: | 32.406583 | Longitude: | -80.458978 | Date Started: 7/27/2016
Total Depth: [150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/28/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
s < g 1o |28 3 % e =4
© = joRey [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & ¥ 0 10 20 30 40 50 60 70 80 90
] | HAWTHORN MARL TT i A
. - Soft to Firm, Wet, Olive, Low to Medium 111 53.5- A
- - Plasticity, Non-Reactive, Fine to Medium SRE 4 aa. P S S S S A
524 4 Sandy SILT (ML/A-4), Munsel=5Y 5/3 1l SSA412 2 2 4 _|Ward Lénsé from 5.5t 52 feet
] i | 1| 5857 :
b 91 @SS-15: Olive Gray, Munsell=5Y 4/2 1. 7s8s15|1 2 3 5 @:
-57.4+ . |- :
] ] T 635
7 7 11 1ss-16|2 3 4 7| @
-62.4 5 Il :
1 A 1] e85
7 7 8k 1ss17(2 2 3 5 |@:
-67.4 5 1 :
7] 7] It 1| 73.57 S S S S
24‘ 750 | @SS-18: Stiff, Weakly Reactive 11 1ss18(5 4 9 13 | Hai®Lénse from 75.0 to 78.0 feét
T2 | _| COOPER GROUP LIMESTONE | I | S S S
- - Very Dense, Wet, Light Greenish Gray, Low | -
- - Plasticity, Strongly Reactive, Silty Fine to I ' 78.51 R
- -+ Medium SAND (SM/A-2-4), Calcaceous, T - " A
77 4 1 Munsell=GLEY1 7/5GY C SS-19 | 750/5.5 100+ SR '
1 | 1 z
_ _ I b :
1 L 8357 :
. 1 @SS-20: Loose to Medium Dense, Greenish I 188202 2 3 5 | @:
-82.4 - Gray, Munsell=GLEY1 6/10Y I [ :
] ] [ ] :
i i I i :
i i | L] 8851 :
. 1 @SS-21: Light Greenish Gray, I 188212 3 5 8 | @
-87.4+ < Munsell=GLEY1 7/5GY | I
1] C ] :
. - | 93.57 :
. 1 @SS-22: No Recovery I | 188222 3 5 8 @
-92.4+ 5 I :
1 A | - :
- - - - :
7 7 [] 9857 :
§ § L 7ss23|3 3 5 8 | @
-97.4+ 5 | :
i i T l i N N N N N N N
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-9
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 67+04 | Offset: 9.3-LT |Alignment: |ALT 1B
Elev.: | 2.6 ft Latitude: | 32.406583 | Longitude: | -80.458978 | Date Started: 7/27/2016
Total Depth: [150ft |Soil Depth: |[150ft |Core Depth: |N/Aft |Date Completed: |7/28/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [olferm) Q. [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
- & & ¥ 0 10 20 30 40 50 60 70 80 90
i Medium Dense to Loose, Wet, Light | 1 103.5- S
N Greenish Gray, Low Plasticity, Strongly I ]
10244 | Reactive, Silty Fine to Medium SAND | SS2414 5 9 14| @
Bl ] (SM/A-2-4), Calcaceous, Munsell=GLEY1 | ] T
] 1 75GY = i P
- - " 108.5-
7 7 ] 7ss25|3 3 5 8 | @
-107.4- - : -
7 7 | 7] .
_ _ I - .
1 L 11357 P
. b [ 1Ss26|3 3 4 7| @&
112.4+ . ] T
I I | I .
7 7 | 7 .
. . - 11857 N
1 ] | Iss27|4 3 4 7| @
-117.4 5 | | —
1 | ] L
| .
b b I I 123.57 .
7 7 I ss28|3 2 4 6 | @
-122.4- s [ .
_ _ [ . .
_ - : I . .
7 7 [ | 128.57 P
g g - 1ss29|2 2 4 6 |®
-127.4 . I N
J1s20 — ] P
i _| Stiff, Wet, Greenish Gray, Low Plasticity, I 133.5- I
N | Strongly Reactive, Fine Sandy SILT | I ]
(ML/A-4), Calcaceous, Munsell=GLEY1 I SS30/4 5 8 B e:
-132.4 5 —
] 7 6/5GY - i —
- - I - :
8 8 L 13857 :
7 7 [ 718S31|5 5 6 11 o
-137.4- - : | :
J1a20l - ] :
i _| Medium Dense to Loose, Wet, Non-Plastic to ' ] 143.5-
| | Low Plasticity, Greenish Gray, Strongly I ] :
142.4- | Reactive, Silty Fine SAND (SM/A-2-4), [ §s-3213 4 7 " pd
“1ae4T | Calcaceous, Munsell=GLEY1 6/5GY L ] g
4 4 L ] :
. . [ 1 148.57 :
1 150,07 - 1ss33[3 4 6 |10 @
'147'4_ _| Boring Terminated at 150.0 feet i :
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-10
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| J. Wessinger | Boring Location:| 78+24 | Offset: 21.4"-RT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132405352 | Longitude: |-80.455652 | Date Started: 6/23/2016
Total Depth: |193ft  |Soil Depth: |191.5ft |Core Depth: |N/Aft |Date Completed: |6/27/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE®
5. s 28 5 % M &
© = joRey _ =
£ £ MATERIAL DESCRIPTION EE | © % i
s 3 SCRIPTIO R A R A FINES CONTENT (%)
w B Z | ¢ 2 £
0.0 [yRiver < d B ¥ 0 10 20 30 40 50 60 70 80 90
i 15- WATER . . . . . . . i
] ] HOLOCENE ss-1 | WOR/24" WOF* i
| _| Very Loose to Loose, Wet, Black, Low | S i
504 | Plasticity, Clayey Fine SAND (SC/A-4(1)) SS-2 | WOH/24" WOI* XX A O
] | with Trace of Shell Fragments/Organics, T _
1, 5] Munsel=5Y 2.5/1 Ss3 |2 4 2 2| 6 |@ i i i i il
4 7 @Ss-2: LL=26, PL=17, PI=9, NMC=50.0%, |] Do b -
_ 41 %#200=41.1 | Ss4 (2 1 1 1| 2 BPA EO SR ]
-10.0- 41 _ | o ————
| 1 |@SS-3: Dark Greenish Gray, I S5 11 1 1 1) 2 T .
{ o Munsel=GLEV1410Y ! SR -
| 140 VeryLoose, Wet, Dark Greenish Gray, ROt ]
] 1 Non-Plastic, Fine SAND (SP-SM/A-3) with I [TIT1 15.0]] Dol ]
-15.0 71 Silt and Trace of Shell Fragments, I ss6 11 1 1 > & i
7 7 'Munsell=GLEY1 4/10Y ! 7 - ]
| | \\@SS-4: LL=NP, PL=NP, PI=NP, ,I | S S ]
| | \NMC=24.1%, %#200=7.9 | S S i
| | S
-20.0- l - 20.0 HE S S S S
e _| Very Soft, Wet, Greenish Gray, Low | ss.7 | woH/18" WO oo i
| _| Plasticity, Sandy SILT (ML/A-4(2)) with Trace | L i
| | of Organics, Munsell=10GY 5/1 | |
o504 25.0 P i i i
el | @Ss-8: LL=33, PL=26, PI=7, NMC=58.3%, | ss.8 | wons WOHD | XX ! & ]
i | %#200=57.2 i A i
e 30.5-
. 1 @SS-9: Dark Greenish Gray, Munsell=5GY 7 SS-9 | WOH/18" woHe i 7]
A - 4/ . 7
3501 - 35.5 S
7 7 7 $S-10 | WOH/18" woHe i 7
4004 1 405
7 7 7 SS-WOH/12" 1 1@ @ 7
as0d 450 ___ ] R i
i Loose to Medium Dense, Wet, Greenish F |
| _| Gray, Non-Plastic, Fine to Coarse SAND 1ss12|2 3 3 6 X®: O : |
i | (SP-SM/A-3) with Silt and Trace of Shell i i
i _| Fragments, Munsell=GLEY1 5/10Y i |
-50.0 - @SS-12: LL=NP, PL=NP, PI=NP, E
- - NMC=21.9%, %#200=6.0 o e
1 555 4ss13(4 7 10 17 A
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-10
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| J. Wessinger | Boring Location:| 78+24 | Offset: 21.4"-RT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132405352 | Longitude: |-80.455652 | Date Started: 6/23/2016
Total Depth: |193ft  |Soil Depth: |191.5ft |Core Depth: |N/Aft |Date Completed: |6/27/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
s < g 1o |28 3 % e =4
© = [oRemy [% [oRemy = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & ¥ 010 20 30 40 50 60 70 80 90
] 1 HAWTHORN MARL 15k — S
0: | Very Loose to Loose, Wet, Dark Gray, 1. ] R : i
-55. | | Medium Plasticity, Strongly Reactive, Silty ARRS | N : ]
Fine to Medium SAND (SM/A-2-6(0)), T 985 S
] | Munsell=5Y 4/1 11 78S14(1 1 2 3 @ H O ]
_ | @SS-14: LL=39, PL=27, PI=12, A _ ol : ]
-60.0 | NMC=58.1%, %#200=31.0 1l i L
- - T 6157 Do .
. 1 @SS-15: Weakly Reactive |- 188153 2 4 6 | @ ]
-65.0 R AL i
. . LI 6857 Do 1
i ] 11 1ss16(2 2 3 5 @ ]
-70.0 . 11 i
. . 10 715 Do 7
i i 11 78817|3 4 4 8 | @ i
4 7AYo __ 1 . Do .
-75.0 - COOPER GROUP LIMESTONE - . —
] | Loose to Medium Dense, Wet, Light [ 76.57] i
] | Greenish Gray, Medium Plasticity, Strongly I | SS-18|11 1 6 7| @& ]
Reactive, Silty Fine to Medium SAND [ P
7 1 (SM/A-3), Calcaceous, Munsell=GLEY1 | ] P ]
-80.0 - I . —
7/10Y R
. . | — 8157 Do 7
7 7 I 71ss19|(3 6 5 11 e 7
_ - I F T
1 A | - Do .
-85.0 . ] . o
. . ] 86.5 . .
i i | | 1SS-20(34 7 6 13 ® i
i i - i i
-90.0- - [ . —
. . - 9157 Do .
] ] | | 1ss21(2 4 12 16 ‘e i
i i I i : i
-95.0 - | | i :
7 7 [ 96.57] : 7
1 7 - Iss22|2 3 4 7| @ ]
1 ] T ] § 1
-100.0 - [ . :
- - L 10157 : .
] ] [ | 1ss23(5 5 6 11 o i
i i [ ] : _
| : : : : : : :
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-10
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| J. Wessinger | Boring Location:| 78+24 | Offset: 21.4"-RT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132405352 | Longitude: |-80.455652 | Date Started: 6/23/2016
Total Depth: |193ft  |Soil Depth: |191.5ft |Core Depth: |N/Aft |Date Completed: |6/27/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
§_ s g l2s | 28 E e
cE =) O|ESE| EE |- % = - Y
8 g MATERIAL DESCRIPTION g_. 5 8 53|08k o ; A FINES CONTENT (%)
w Z | c £ S
- & & % 0 10 20 30 40 50 60 70 80 90
_ Loose to Very Loose, Wet, Light Greenish | 1 106.5 A
| _| Gray, Medium Plasticity, Strongly Reactive, I "~ P ]
] | Silty Fine to Medium SAND (SM/A-3), [ SS2414 4 3 7| ® i
i | Calcaceous, Munsell=GLEY1 7/10Y [ : Do |
-110.0 . [ - —
1 1115 P 1
i i | | 1ss25(3 3 4 7| @& i
i i | i P i
-115.0 . - 4 -
. . ] 11657 o T
7 7 I 1ss26|4 4 5 9 | @ 7
7 7 I . 1
- - [ . Do i
-120.0 . : [ - -
a a ] 121.54 P h
] ] l | 78s27|3 3 3 6 |® i
i i [ | i Do i
-125.0 . I . —
. . : [ | 126.5 P .
7 71 @SS-28: Olive Gray, Munsell=5Y 4/2 T 788283 2 1 3 1@ T
- . [ Do T
- - [ - : : ]
-130.0 - [ 130.0 Do
all | @SS-29: Greenish Gray, Munsell=GLEY1 | 1ss29|3 3 3 6 | @ _
_ | 6/10Y | I | ]
a a [ | : : i
] = = 1
-135.0 . ] 1350 L
i i [ : 4ss30|2 2 3 5 @ _
— — | — g g =
_ m [ B F ]
_ _ [ _ : : _
14004 - ] - -
1 [ 142.0] L ]
i . | l 18s31(3 4 4 8 | @ 4
. . I - .
-145.0 - | | i -
] ] - 147.0_ P il
| | @SS-32: Medium Dense to Loose I 188324 7 6 13 o i
_ _ [ | I ]
-150.0- . L i
] ] ! 1 152.0_ ]
] i L 1ss33|3 4 6 10| @ ]
- - I - : -
-155.0 . - .
i i | i _
_ - | 157.57 R
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-10
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| J. Wessinger | Boring Location:| 78+24 | Offset: 21.4"-RT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132405352 | Longitude: |-80.455652 | Date Started: 6/23/2016
Total Depth: |193ft  |Soil Depth: |191.5ft |Core Depth: |N/Aft |Date Completed: |6/27/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5 - o o | o § 9 PL I\é}C LL
sg | 3& S8IE5E EE |, © 5 5| S
3 g MATERIAL DESCRIPTION g_. 5 8 §3 e © % o ; A FINES CONTENT (%)
u 2 &8 5 F 0 10 20 30 40 50 60 70 80 90
b 1 Loose to Medium Dense, Wet, Greenish | I 1s8S34|3 3 4 7 ® oo
. - Gray, Medium Plasticity, Strongly Reactive, I . ]
-160.0 4 Silty Fine to Medium SAND (SM/A-3), [ . —
. 1 Calcaceous, Munsell=GLEY1 6/10Y | . P .
i i [] 162.0 oo ]
i _ - ss-35|3 3 4 7 | @& i _
- - [ - Poro .
-165.0 . ] . s
] ] 1 167.0] SR i
i i : | 4ss36|4 7 9 16 ‘e _
1 0 BN 1
-170.0+ T I : T —
1 ] 172.0] Dol i
1 - lssa7|4 4 s 9| @ i ]
1 I 1 S -
A7509 mn
] ] L 177.0]] il
] ] [ : 18838|4 5 5 0] & o .
N y [ . A 8
-180.0 . : I . —
i i I 1820]] ]
i i I 4ss39|5 9 9 18 @& _
_ _ I _ S i
-185.0- - r -
] ] — 187.0] ’
] | @SS-40: Dense ] 1884012 8 29 37 | @ .
- - | - . . -
-190.0- . - . :
a a 1 191.57 : h
1 19307 @SS-41: Loose . 1ss-41|4 5 5 10| @ i
_ _| Boring Terminated at 193.0 feet _ : ]
-195.0 5 5
-200.0 5 5
-205.0 5 5
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-11
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 82+65 | Offset: 44'-LT |Alignment: |ALT 1B
Elev.: | 0.0 ft | Latitude: | 32.404954 | Longitude: | -80.454298 | Date Started: 6/29/2016
Total Depth: |[192ft  [Soil Depth:  [170ft  |Core Depth: |N/Aft | Date Completed: | 6/30/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
S = 2.18s | 28 5 X8 X
= [oXe=y =% [oRem) . ©
E E MATERIAL DESCRIPTION SIESE| EE | © %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w : o Z|®3 ¢ 2 €| 2
0.0 [yRiver - & & % 010 20 30 40 50 60 70 80 90
i 1 M i oo s ]
1 ] wareR ] EEEEEE .
7] 7] AAA 7 - S
I I AN AAA N . . . . .
-5.0 § PO ] — :
- - AN — : . . . ST
- . AAA] . - P
- - AN — : . . . I
7 AN . ool S
-10.0+ N NAA b — :
N N AN N - I
1 1 NAA 1 . . . . .
— — AN b - .
- - AN — . . . . L
-15.0 B AN b — -
- AN — . . . . L
- - AN . - .
- - AN — . . . . M
- - AN . - .
200 - oo — :
1 2207 (Y 2207 Dol -
] -| HOLOCENE o407 SS-1 | WOR24™  |wor@ : i i i .
95,0 1 Very Soft, Wet, Dark Greenish Gray, Low T ea " R S S S S i
2507 2607 Plasticity, Sandy SILT (MUA-4) with Trace of [ALL] 2607 52 |4 118" | 1 . T T
1 2807 \Shell Fragments/Organics, Munsell=GLEY1 l 2807 SS-3 | WOH/24" WOI-*—;A;% HO R _—
. 30_0-_1‘411 - ss4 | woHR4'  [wor [ XiXi | AQG -
-30.07 {1 Very Loose, Wet, Dark Greenish Gray, SS-5 | WOH/24" WO ‘A 6O ¢ i ! -
. — I Non-Plastic, Silty Fine SAND (SM/A-2-4) L .
i i l\with Trace of Shell Fragments, ool .
-35.0 35.0 llMunseII=GLEY 14/10Y, LL=22, PL=NP, ] - S
"] PN NMC=337%, %#200=181 ) 365 R T
i 1 Very Soft, Wet, Dark Greenish Gray, Low ]'] ] SS-6 | WOH/18" WoHe RO A O]
— — llPIasticity, Sandy CLAY (CL/A-4(2)) with | — N o
-40.0+ 7 I"Trace of Organics, Munsell=GLEY1 4/5GY, || 7]
i 7 "LL=26, PL=17, PI=9, NMC=57.6%, I i
i 4 l%#200=5214 _|]l SS-7 | WOH/18"  |WOH® .
450 ] 1Very Loose, Wet, Dark Greenish Gray, | ]
- 4601 Non-Plastic, Silty Fine SAND (SM/A-2-4) i} -
i 7 |Iwith Trace of Shell Fragments, Il fe : ]
] 7 \IMunell=GLEY1 4/5GY, LL=NP, PL=NP, I SS8 |1 1 1 2 9 i
500] | IPI=NP, NMC=30.5%, %#200=153 _ _ _ _Il[ '
i i lVery Soft, Wet, Dark Greenish Gray, High ]] ::I i
— — lPlasticity, Elastic SILT (MH/A-7-5(25)), | b : B
55.0. 7 |Munsell=GLEY1 4/5GY I} Ss9[4 3 4 7| ® ]
e 57.0] |@SS-6: LL=58, PL=35, PI=23, NMC=93.7%,! o : B
1 7T I%#200=87.9 i ST A
. Jlm——— | SS-10(2 3 3 6 | Mrd Lense from 550 ta 55.5 feet R
-60.0- - | Very Loose to Loose, Wet, Gray, Low e M S S S S S T
- - | Plasticity, Silty Fine to Medium SAND Il : E
b 1 |(SM/A-2-4) with Trace of Shell Fragments, e : .
] 7 Munsell=GLEY1 5/N e ] : ]
——————————————————— Ss-11]2 2 3 5 |@:
-65.0] 7] HAWTHORN MARL 1 ] ; A S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-11
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 82+65 | Offset: 44'-LT |Alignment: |ALT 1B
Elev.: | 0.0t | Latitude: | 32.404954 | Longitude: | -80.454298 | Date Started: 6/29/2016
Total Depth: [192ft  |SoilDepth: |[170ft |Core Depth: |N/Aft |Date Completed: |6/30/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
s £ g 1o |28 S % & 5
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
- & & ¥ 0 10 20 30 40 50 60 70 80 90
i - HAWTHORNE MARL 68.5- to:ofo:o: @1
70,04 7 Firm, Wet, Olive Gray, Low Plasticity, ]8s12|2 3 4 7| @ i ]
= -{ Strongly Reactive, Sandy SILT (ML/A-4), . - i
- - Munsell=5Y 4/2 b R T
] ] 73.57 S ’
7503 i SS13|2 3 4 7 0; SR
doresd ) 78.5- Polob :
80,01 7 COOPER GROUP LIMESTONE - 1SS-14[3 10 13 23| | e G ]
A - Loose to Medium Dense, Wet, Very Dark [ - -
] 7 Gray, Non-Plastic, Weakly to Strongly I ' 83.0_ R ]
_ | Reactive, Silty Fine SAND (SM/A-4(0)) with I Iss15/2 2 4 6 X ——X ‘Q@: i
-85.0 - Phosphate Nodules, Calcaceous, [ . PR S
. - Munsell=5Y 3/1 I . o s
- - | — 87.5- o E
b 7 @SS-15: Light Brownish Gray, Munsell=2.5Y i — 71Ss-16[(2 2 3 5 |@: 1
-90.0- 7 6/2, LL=31, PL=NP, PI=NP, NMC=45.3%, I ] oy ]
e 1 %#200=46.0 L i N l
7 1 @SS-16: No Recovery I 92.57 oo ]
N ] . : _ I 18s-17]3 2 3 5 (@ i -
- -1 @SS-17: Greenish Gray, Munsell=GLEY1 I oo b
-95.07 ] enoy I 7 ERER 1
i i [ 97.0 R i
] ] - Iss-18]7 3 3 6 | @ -
-100.0- ] [ 100.0] Py i
100.07 i L Iss19[3 2 3 5 |@: & ¢ i
1 = . i g
- - [ 1045 Dol .
-105.0 ] [ 71SS20|3 7 20 27 e ]
i i '  107.0 P ]
- - @SS-21: No Recovery T 4 88-21 1/18" 10 .
— — I — . —
-110.0 5 [ . -
: : 1 112.0] : ]
- 4 @SS-22: Light Greenish Gray, | 4188222 3 5 8 o |
< Munsell=GLEY1 7/5GY I — : B
-115.0 . ] i :
i i I i : ]
i i | i : i
- - [ - : .
-120.0- : | | 120.5- :
] ] I 1SS23|3 4 5 9| @ ]
_ _ [ _ : i
_ _ I : _ : i
-125.0 i [ 1 126.0] : 5
i i | | 18524|4 5 6 11 ) 4
] ] | ] : i
-130.0 5 ' I 5
] ] [ 1132.0] : i
_ ’ - Iss25[3 3 5 8 | ® S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-11
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 82+65 | Offset: 44-LT |Alignment: |ALT 1B
Elev.: | 0.0 ft | Latitude: |32.404954 |Longitude: |-80.454298 | Date Started: 6/29/2016
Total Depth: [192ft  |SoilDepth: |[170ft |Core Depth: |N/Aft |Date Completed: |6/30/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5| 2 l2s | 28 : 16—
= [oXe=y =% [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
ke 3 SCRIPTIO 571867 8331228 %2 A FINES CONTENT (%)
2 &8 5 F 010 20 30 40 50 60 70 80 90
-135.0 1 Loose to Medium Dense, Wet, Light | I i R S S S S S
-| Greenish Gray, Non-Plastic, Weakly to I A Do .
] 7 Strongly Reactive, Silty Fine SAND ] 13757 Do ]
] 7 (SMIA-4(0)) with Phosphate Nodules, [ SS-26|4 4 6 10, @& : ]
140,04 1 Calcaceous, Munsell=GLEY1 7/5GY . i -
1] O ] B 1
. . L 1435- Pl .
7] 71 @SS-27: Greenish Gray, Munsell=GLEY1 I 78S27(3 3 5 8 | @ T
-145.0 - | —
’ 1 5oy | ] T ]
7 7 [ 147.5+ . 1
] ] | | 1SS28|[3 4 6 10| @ ]
-150.0 B I | 4
- - I - .
] ] I L 154.0] Do ]
-155.0 b I [ 488294 4 5 9 _.
1] - ] -
1 3 ] 159.0] Do ]
-160.0 - [ | 15s30[2 4 6 10 | @
] ] | ] Do i
. . 1 163.51 P -
165,01 i | I SS31|3 5 7 12 0 :
i i [ i . T
1 ] 168.0] Lo i
N N e Iss32]3 4 & 0] @ i
-170.0+ . I . —
5 5 : ] 172.5 Do -
] ] [ : 71SS33[3 3 5 8 | @ ]
-175.0 - | i -
. . L 177.0] Do ]
- - @SS-34: Light Greenish Gray, T 4188344 8 11 19 @ .
. < Munsell=GLEY1 7/10Y [ . . B
-180.0 - | . —
. . [ ] 181.5+ ; .
] ] | | 1SS35[3 4 6 10| @ ]
i i I i _
-185.0 1 L 186.0] : i
i i | | 1ss36|1 4 5 9| @ .
] ] | ] : i
-190.0- - @SS-37: Munsell=GLEY1 7/5GY [ 119054 :
7 192.0] L {ssar]2 4 5 9| @ .
- - Boring Terminated at 192.0 feet - : .
-195.0 . .
-200.0 ] ] ]
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC

- Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-12
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 87+88 | Offset: 79.3-LT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132.404595 | Longitude: |-80.45264 Date Started: 7/6/2016
Total Depth: [192ft  |Soil Depth: |[159ft |Core Depth: |N/Aft |Date Completed: |7/11/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
£ £ 218 | g€ E: . %
© = [oRemy [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
ke 3 SCRIPTIO 571867 8331228 %2 A FINES CONTENT (%)
0.0 fyRiver 28 5 F 0 10 20 30 40 50 60 70 80 90
7= i i
R j SRR
1007 - -
4507 - - SEEE
2004 1 - ———
2509 - ) SRR
3004 1 ’
71 33.0] 33.0 ]
i | Very Soft to Soft, Wet, Dark Gray, Low to 4551 |3 118" 1@ o5 i
-35.0] Medium Plasticity, Sandy CLAY (CL/A-6), 35.0 B
4 36.5- with Trace of Shell Fragments/Organics, 48S2|1 2 2 2| 4 |@: :  : e
1 {\Munsel=GLEY14N ~ 370 I -
] 39.0:_I Very Loose, Wet, Dark Gray, Non-Plastic, 30015832 2 1 1) 37@®: :AO: ]
. _ ! Silty Fine SAND (SM/A-2-4), _ _ y -
40.0 SS4 (2 6 3 3| 9 @O———
4 41.0__ Munsell=GLEY1 4/N, LL=NP, PL=NP, 41.0 T .
. 7 \PIENR, NMC=32.9%, %#200=238 _ _ _ | 18854 2 2 1| 4 |@: i
] ] \\Loose, Wet, Dark Gray, Low Plasticity, i i
. _ _| !Clayey Fine SAND (SC/A-2-4), | oo
45.04 4557 | a 455 —
N -_I\LWﬂsgll__G_LE_Yl“'_/'\l_ __________ 1ss6 |1 4 1 5 X@A :0: n
i || Very Loose, Wet, Gray, Non-Plastic, Fine i A ]
i SAND (SP/A-1), Munseli=GLEY15/N__ _ ] : i
-50.0 50.57 Loose, Wet, Dark Gray, Non-Plastic, Fine to 50.57
7 | Coarse SAND (SP-SM/A-3) with Silt and 718S7 |4 3 4 7 | @ T
i _| | Trace of Shell Fragments, Munsell=GLEY1 i : ]
] 7 |4/N, LL=NP, PL=NP, PI=NP, NMC=24.6%, ] ]
) _
-55.0 B LA’EZQO_‘wﬁ _____________ 56.0] :
] ] HAWTHORN MARL Tss8la 2 6 8 o S A ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-12
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 87+88 | Offset: 79.3-LT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132.404595 | Longitude: |-80.45264 Date Started: 7/6/2016
Total Depth: [192ft  [Soil Depth:  [159ft  |Core Depth: |N/Aft | Date Completed: |7/11/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 . e %§ 0 PL l\gz LL
© = g o} folem - ©
e E MATERIAL DESCRIPTION SIESE| EE | © %
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <
2 & 5 F 010 20 30 40 50 60 70 80 90
] - HAWTHORN MARL TT A
-60.0- | Loose to Very Loose, Wet, Olive Gray, 1. | I S S S S S
] | Non-Plastic, Weakly Reactive, Silty Fine to 1| 61.0 S S -
] - Medium SAND (SM/A-5(0)) with Trace of 1l - 889 2 2 4 XO————4A«K ¢ 1 O ]
- - Shell Fragments, Munsell=5Y 4/2 1] T A B
650 1 @SS-9: No Shell Fragments, LL=51, PL=NP, |||’ ] i
T 4 PI=NP, NMC=81.2%, %#200=48.0 1. - S S B
1 1 | 805 )
-70.0 1 @SS-10: Very Dark Greenish Gray, 1l 78s10(1 3 3 6 [® - - - T T
] ] Munsell=GLEY1 3/10Y A S ]
1] HI| 7501 EE T N U U I U
-75.0 . |-
i i 11 Jss11|2 4 5 9o | @ oo i
80,01 - ||| 8oo- |
ol | @SS-12: Medium Plasticity, A-7-5(4), 1. 4ss12|2 3 3 6 | @ < X—& O : -
] | LL=44, PL=31, PI=13, NMC=61.8%, 11 ] A i
i 1 %#200=46.6 - - R : ]
01 ] T [| 8eol SRR ]
i i 11 | SS13WOH3 5 8 | @ = : i
007 90 {11 91.0] N : ]
] | COOPER GROUP LIMESTONE L iss-14|26 5 7 12| @& g i
7 -1 Medium Dense to Loose, Wet, Very Dark [ T 7
7] 7 Greenish Gray, Non-Plastic, Non-Reactive to I | 7] oo : 7]
-95.07 7 Strongly Reactive, Silty Fine to Coarse SAND I 7 T :
] 7 (SM/A-4(0)) with Phosphate Nodules, [ ] 9657 Lol : i
] 7 Calcaceous, Munsell=GLEY1 3/10Y - Ss-15|4 6 5 Mx—e——x0: A ]
7 1 @SS-15: Light Greenish Gray, | | 7 7
-100.0 7 Munsell=GLEY1 7/10Y, LL=30, PL=NP, I ] : i
| | PI=NP, NMC=33.7%, %#200=49.7 [ 102.0 |
i i I ' lss16|2 4 5 9 | @ .
i i I i : i
-105.0+ . | : i -
. . ] 106.5 P .
7 1 @SS-17: Greenish Gray, Munsell=5GY 6/1 I [ 7ss17|2 4 8 12 ® 7
- - [ Do -
-110.0 . L 11051 —
] ] | | SS-18|4 6 2 8 | ® ]
- - | : ]
] ] T l T
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-12
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 87+88 | Offset: 79.3-LT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132.404595 | Longitude: |-80.45264 Date Started: 7/6/2016
Total Depth: [192ft  |Soil Depth: |[159ft |Core Depth: |N/Aft |Date Completed: |7/11/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w o Z|®3 ¢ 2 €| 2
| < d B ¥ 0 10 20 30 40 50 60 70 80 90
_ _| Loose to Medium Dense, Wet, Greenish 115.5 ] AP ARt S S S S S
4 ] Gray, Non-Plastic, Non-Reactive to Strongly - SS-19 2 3 5 | ol Reorded for Tap 6 ]
- - Reactive, Silty Fine to Coarse SAND | - L .
- -4 (SM/A-4(0)) with Phosphate Nodules, | - -
-120.0 - Calcaceous, Munsell=5GY 6/1 I L 120.51 T T T
] 1 @8SS-20: Greenish Gray, Munsell=GLEY1 ! | 7 SS-20 Rod Slipped and Blow Counts i
i 1 enoy I i T i
i i | i _
-125.0 . I L 125.5- S
] ] I [ 1ss21|4 6 8 14 | Roo®Blipped and Blow Counts ]
i i I i T i
] ] [ ] .
-130.0 5 I L 130,51 e
] ] | [ 18s22|5 4 8 12 | NoMRecorded ]
Q340 _ HEa i Do ]
-135.0 | Firm to Stiff, Greenish Gray, Medium to High L] 135.5-
_ - Plasticity, Strongly Reactive, Fine Sandy ' I T ss23|3 2 5 7 |l & ]
- 4 SILT (ML/A-6), Munsell=GLEY1 6/10Y I HE ]
- - | - : : -
_ _ [ : _ i
-14007 7 ] 141.0] T _
i i I 1sS24|3 4 8 12 ® _
. . [ . : : ]
i i | i Do _
-145.0- - : | _ L
a 7 | 7 Do 7
. . [ a o 7
. . | [ ] 148.5+ . .
] ] I 1SS25|3 4 4 8 | @ 7
-150.0 . I —
. . ] 151.57 P .
] ] - 1Ss26|4 5 6 | @ i
i i [ i Do _
-155.0 . I L 15551 —
7 ] I | SS27|4 4 5 9| @ ]
|80 - i P i
i -| Medium Dense to Loose, Wet, Greenish [ - -
-160.0-] | Gray, Low Plasticity, Strongly Reactive, Silty I [ | 160.0 I
- - Fine SAND (SM/A-2-4), Munsell=GLEY1 I 18S-28|5 7 12 19 ;@ i
- -+ 6110y - i P ]
] ] | i : i
16501650 [ 165.0 :
o | Stiff to Firm, Wet, Light Greenish Gray, Low ' I 188294 4 6 10 ] B
] - to Medium Plasticity, Strongly Reactive, Fine T . : ]
- - Sandy SILT (ML/A-4), Munsell=GLEY1 I [ - e
170.0- 71 7MoY ] 170.0_ 2 ]
-170. | :
i i I 18S30|3 4 4 8 | @& -
— — | — : : : : : : : L
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-12
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| R. Wessinger | Boring Location: 87+88 | Offset: 79.3-LT | Alignment: |ALT 1B
Elev.: [0.0ft | Latitude: 132.404595 | Longitude: |-80.45264 Date Started: 7/6/2016
Total Depth: [192ft  |Soil Depth: |[159ft |Core Depth: |N/Aft |Date Completed: |7/11/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
S £ 2.18s | 28 3 % & 5
SE | B€ BS|ESE| EE |4 © % o] S
8 g MATERIAL DESCRIPTION g_. 5 8 53|05 b o ; A FINES CONTENT (%)
w Z | ¢ 2 £
| - & & ¥ 010 20 30 40 50 60 70 80 90
. . 1 174.57 ; 1
-175.0 7 Very Stiff, Wet, Light Greenish Gray, Low to I 718S31|4 7 13 20 [ J
7] 7 Medium Plasticity, Strongly Reactive, Fine [ : 7]
] 7| Sandy SILT (ML/A-4), Munsell=GLEY1 I | ] 7]
] 1 7oy I ] ]
18004 100 L _ _ _ _ _ _ _ ___ _________ L {1800 S S S S S S S
] | Medium Dense, Wet, Greenish Gray, Low to I | 1 88-32 Pushed Spoon for Sample, but i
i - Medium Plasticity, Strongly Reactive, Silty I - . i
- 4 Fine SAND (SM/A-3), Munsell=GLEY1 6/10Y [] I - .
-185.0 . ' | 185.57 —
] ] [ | 718S33|4 5 7 12_| Blo® Cpunts Ndt Recorded : ]
i i I | i L |
19004 - @SS-34:Loose L 1005
7 192.0] [ 1SS34|4 4 4 8 | @ i
_ _| Boring Terminated at 192.0 feet _ : ]
-195.0 . .
-200.0 5 5
-205.0 5 5
-210.0 . .
-215.0 5 5
-220.0 . .
-225.0 5 5
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-13
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 92+79 | Offset: 16.2-RT | Alignment: |[ALT 1B
Elev.: | 0.0t | Latitude: | 32.403837 Longitude: | -80.451288 Date Started: 6/16/2016
Total Depth: | 190.5ft |Soil Depth: |162.5ft |Core Depth: |N/Aft |Date Completed: |6/21/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5_ s 2 19 | 28 s 8=
= [oXe=y =% [oXe=y . ©
E £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w B Z | ¢ 2 £
0.0 [yyRiver -~ A 6 ¥ 0 10 20 30 40 50 60 70 80 90
- M R
i 1 WATER 000 i S Do ]
i i AAA i - N i
NAAA . . . . . .
7 7 AN 7 I P 7
-5.07 7 NAA 7] o A
- - INAN - : . . . . . 7
- - NAA - . . . . . . -
i i AN i - P i
NAA . . . . . .
B - OON b T . T
-10.0+ N NAA b — —
- - AN — : . . . . . 1
_ _ AAAA _ : : : : : : |
AN - N
N N AAA N [ S F 7]
- B OON b T . T
-15.0 N NAA - — —
- - AN - : . . . . . -1
- _ NAA i Coon o i
AN - N
N N NAAA N [ N T
- . OON B T . T
2007 T A S —— —
- - AN - : . . . . . —
i i NAA i A S |
AN - N
N N NANAA _ . . . . . . N
b b AN 7 A P 7
-25.0 B MAA R — —
- - AN . : . . . . . -
i i MAA i R N i
1 280 N N i
- - HOLOCENE SS-1 |WOHM2t 1| 1 @ © i Do .
-30.0 - Very Loose, Wet, Gray, Non-Plastic, Silty -
7 7 Fine to Medium SAND (SM/A-2-4) with Trace |; SS2\WOH1 2 2| 3 |@: : : Do .
n - of Shell Fragments, Munsell=GLEY1 5/N oo . ]
N . SS-3 |1 1 2 1| 3@ : A :O: . B
E - @SS-3: Dark Gray, Munsell=5Y 4/1, LL=NP, I . —
3501 45 7] PL=NP, PI=NP, NMC=34.6%, %#200=22.8 ss4 |1 2 1 2| 3 @——— s
1 ™" T Very Loose, Wet, Dark Gray,Low Plasiicity, _ ; A )
- | Clayey Fine SAND (SC/A-2-4), Munsell=5Y 555 |1 118 g A . -
_ 4 4/ T F |
4004 400 S -
T | Very Soft, Wet, Very Dark Greenish Gray, N Do i
_ _| High Plasticity, Sandy Lean CLAY T . g
_ 4 (CL/A-7-6(11)), Munsell=10Y 3/1 SS6 | 2 112" 1@ x——x ‘& ]
7] 7 @SS-6: LL=41, PL=20, PI=21, NMC=63.6%, . . 7]
-45.01 1 %#200=64.2 S —
: 40, SS-7 | WOH/18" WOH® :
50,04 | Very Soft, Wet, Very Dark Greenish Gray, i N
T ' Non-Plastic, Sandy SILT (ML/A-4(0)) with _ . |
- -| Trace of Shell Fragments, Munsell=10Y 3/1 52 5- A i
7 5407 @SS-8:LL=23, PL=NP, PI=NP, 1s8s8 |1 1 1 2 ——X ‘A O h
7] ' “\NMC=78.3%, %#200=65.3 / o oo N
-55.0 b 1.1 B HEEE
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-13
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 92+79 | Offset: 16.2-RT | Alignment: |[ALT 1B
Elev.: | 0.0 ft | Latitude: |32.403837 |Longitude: [-80.451288 | Date Started: 6/16/2016
Total Depth: | 190.5ft [Soil Depth:  [162.5ft |Core Depth: |N/Aft | Date Completed: |6/21/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
s < g 1o |28 3 % & =4
© = [oRemy [% [oRemy = @
& £ MATERIAL DESCRIPTION SIESE| EE | © %
8 sl SCRIPTIO 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z | ¢ 2 £
2 & 5 F 010 20 30 40 50 60 70 80 90
i | HAWTHORN MARL i o]
- Very Loose to Loose, Moist, Dark Greenish 58.0 h
. 4 Gray, High Plasticity, Weakly Reactive, 488917 3 3 6 | ®: A .
-60.0 7 Clayey Fine to Medium SAND 7 : R R
7 1 (SCIA-7-6(11)), Munsell=10Y 4/1 T : A ]
1 ] 63.5 .
] 7 @SS-10: LL=67, PL=29, PI=38, 7ss1012 2 2 4 |@: HK—h——X:O 7]
-65.0 7 NMC=73.8%, %#200=43.9 R R R R R
’ ’ 69.0 ]
70.0- | @SS-11: No Recovery 41S8s11|3 2 4 6 &
gsod RO _______ ; ] '
' COOPER GROUP LIMESTONE | I 76.5- :
7 - Firm, Moist, Greenish Gray, Low Plasticity, | 4ss-1211 3 3 6 | @®: 1
. 4 Strongly Reactive, Sandy SILT (ML/A-4(1)) | | : E
7 7 with Phosphate Nodules, Calcaceous, I : T
-80.0 7 Munsell=GLEY1 6/1 | 7] :
. . | 81.5 : .
4 @SS-13: Olive Gray, Munsell=5Y 5/2 - 1ss13|3 3 4 7 | @& i
i i C : i
-85.0 . [ 7
. . [ ]| 86.5 : .
1 1 @SS-14: No Recovery L 1ss14]2 2 2 4 @ i
_ _ | : i
_ _ | _
-90.0 . [ 90.5 —
. 4 @Ss-15: Very Stiff - Iss15] 11 12 23 | Rod Slied and Bléw Counts
1 A I U ]
_ _ | _ i
. . [ 94.5 L 7]
-95.01 1 @SS-16: Firm to Stiff, Light Greenish Gray, - 1ss16|3 3 4 7 [ T@tRecorded for Top 6
7] 7 Munsell=GLEY1 7/10Y I S S 7]
_ | _
— — | — -
1 1 I [ 99.57 [ S S A T
-100.0 7 @SS-17: LL=30, PL=24, PI=6, NMC=37.3%, T 718S17|13 4 3 7 (@ TXXO A
7] 7 %#200=50.2 T S 7]
_ _ | i
] ] L 10407 : ]
-105.0 s - 1ss18|3 3 7 10| @
- - | - -
. | | — 1
’ ] ] 109.0 ] § i
-110.0 @SS-19: No Recovery | : Jss19l3 3 3 6 | @
b b [ b : A S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-13
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 92+79 | Offset: 16.2-RT | Alignment: |ALT 1B
Elev.: | 0.0 ft | Latitude: |32.403837 |Longitude: [-80.451288 | Date Started: 6/16/2016
Total Depth: | 190.5ft [Soil Depth:  [162.5ft |Core Depth: |N/Aft | Date Completed: |6/21/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 - o o | o § 9 PL I\é}C LL
sg | 88 5288gl 2. . . .| T
3 g MATERIAL DESCRIPTION g_. 58% & s |e © oo ; A FINES CONTENT (%)
u 2 &8 5 F 010 20 30 40 50 60 70 80 90
_ _| Firm to Stiff, Moist, Greenish Gray, Low | I _ T
_ _| Plasticity, Strongly Reactive, Sandy SILT I _ I |
-115.0- 4 (ML/A-4(1)) with Phosphate Nodules, [ -
- - Calcaceous, Munsell=5GY 6/1 | 11657 P .
] ] [ | 71S8s20(3 3 3 6 | ® i
1 ] | i - i
-120.0 - | | i -
. . [ 121.5 Do .
] ] I : 1s8s21|5 5 7 12| @ ]
i i [ i : i
12504 - r . :
] ] 1 127.0] : ]
_ i : [ 188223 4 7 11 o .
1130.0- ] I ' ] i
- - | - ]
. . L 13257 g .
] ] I 78S23|2 3 4 7| @ ]
-135.0 - [ :
i i | i : i
_ i []138.0 : ]
1 L lssoa3 4 5 9| @ ]
-140.0 . | : . ;
i i [ i : i
[ :
_ _ | _ : i
- - | | - -
-145.07 ] ] 146.0 ] : .
] ] @Ss-25: Olive Gray, Munsell=5Y 5/2 l [ ago 1 S525]4 4 4 8 | @ .
] ] @SS-26: No Recovery : I . 188263 3 5 8 . :
-150.0 . - . :
1 " 15251 .
7 1 @SS-27: Light Greenish Gray, | I 78S-27(3 3 4 7 | @ T
7] 7 Munsell=GLEY1 7/5Y I : 7]
-155.0 7 I 7
] ] L 157.0] : -
_ i [ : 1ss28|4 4 4 8 | @ i
1160.0- ] ! I ] i
] ] L 162.0]] : i
_ i I : 1ss29(3 5 5 0| @ .
1165.0- ] l [ i : i
7 1 @SS-30: Greenish Gray, Munsell=GLEY1 |  166.5° 3 -
N - 6/10Y T 7SS-30(2 4 5 9 ] T R
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-13
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 92+79 | Offset: 16.2-RT | Alignment: |[ALT 1B
Elev.: | 0.0 ft | Latitude: |32.403837 |Longitude: [-80.451288 | Date Started: 6/16/2016
Total Depth: | 190.5ft |Soil Depth: |162.5ft |Core Depth: |N/Aft |Date Completed: |6/21/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 < o |lo. | 08 . PL I\é}C LL
Sg | ge MATERIAL DESCRIPTION GBIESE| EE|. % s .| S
8~ | o~ 571867 8331228 %2 A FINES CONTENT (%)
u 28 5 F 010 20 30 40 50 60 70 80 90
_ | Stiff to Firm, Moist, Greenish Gray, Low | I T
-170.0- | Plasticity, Strongly Reactive, Sandy SILT I i C
e 1 (MUA-4(1)) with Phosphate Nodules, [ . Do i
- - Calcaceous, Munsell=GLEY1 6/10Y [ 172.0 P i
i i | ' Iss31|4 5 7 12 @ ]
. . T . .
-175.0 B I | i
. . : ] 177.5 .
] ] I : 788322 2 5 7| @ i
-180.0 - [ : i -
i i - i i
. . [ 118357 Do .
. . - 1ss33|6 5 8 3] @: 1
-185.0 N | R R
7 7 [ Do 7
1 ] ] - i
i i : - ] 189.0 Lo i
100,01 1o0.5] B5°34 Very St L Iss34|7 9o 8 7] @
7 -1 Boring Terminated at 190.5 feet 7 N 1
-195.0 . .
-200.0 . .
-205.0 . .
2100- : : |
2150] - - i
2200- : : |
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC%T Soil Test Log

SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-14
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 97+18 | Offset: 5.6-LT | Alignment: |ALT 1B
Elev.: |0.11t | Latitude: 132403431 |Longitude: |-80.449948 | Date Started: 6/13/2016
Total Depth: |[190ft  [Soil Depth:  [190ft |Core Depth: |N/Aft |Date Completed: |6/15/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB [ 0.1 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
S s 2,18 | 28 | ©
T = [olferm) Q. [oXe=y = ©
& £ MATERIAL DESCRIPTION SlEZE| EE |: % . =
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w O =z n & © £ P4
0.0 zMarsh - & & ¥ 0 10 20 30 40 50 60 70 80 90
| _| HOLOCENE 28_ SSWOHM2" 1 2| 1 r A
- < Very Loose, Wet, Dark Gray, Non-Plastic, : L
— - Silty Fine SAND (SM/A-2-4) with Trace of 48822 1 1 1| 2 b S
- 4 Shell Fragments, Munsell=GLEY1 4/N 4.0 A A
4.9 5 60 SS8 12 4 7| 4 (@
i i @SS-4: Medium Dense, Light Gray, _ g P
1 7 Munsel=GLEY1 7/N go] SS4[6 101510125 | = @ oot ]
- - @SS-5: Very Loose, LL=NP, PL=NP, PI=NP, 4ss5|1 2 1 2| 3@ :a: O i i i 4
-9.9+ - NMC=32.4%, %#200=13.8 —
- - 13.57] L
7 71 @SS-6: Medium Dense 71SS6|4 8 8 16 Y R R S
-14.94 B T T s
Joarol i S A
_ _| Loose, Wet, Greenish Gray, Low Plasticity, 18.51 S S
4 | Fine SAND (SP-SM/A-3) with Silt, a S A A
19,9 1| Munsell=GLEY1 6/5GY Ss7 |3 1 4 5 |@:
loo20 i S A
_ _| Loose to Very Loose, Wet, Dark Gray, 23 5- T
| _| Non-Plastic to Low Plasticity, Silty Fine "~ . O A
4.0 | SAND (SM/A-2-4) with Trace of Shell S$8 12 2 7 SX® A& QO ;o
- _| Fragments, Munsell=GLEY1 9/N _ L
- -4 @SS-8: LL=NP, PL=NP, PI=NP, - B
e - NMC=38.6%, %#200=17.6 28.57 R S S
7 7 @SS-9: Fine to Medium Sand, (A-4(1)), 7889 (1 1 1 2 @ XX AO ot b T
-29.97 7 LL=31, PL=24, PI=7, NMC=50.9%, A
| 320 %#200=437 xe ] S
- - Soft to Very Soft, Wet, Dark Gray, Medium 33.5 A A
e - Plasticity, Sandy SILT (ML/A-7-5(4)), 1 ga. T
a49] 4 Munsel=GLEY1 4N SsM012 2 2 |4 |@: ¢ p pf Ll
] ] 38.57 A U T T
b, 1 @SS-11: LL=47, PL=36, PI=11, 7 SS-MWQEH/M2" 2 2 @ 0 P XXA0: 1
-39.9 71 NMC=56.1%, %#200=52.0 I
1
N N 1S8S1211 1 1 2 @ oy
-44.9+ 5 —
Jarod ]
| | Very Loose, Wet, Greenish Black, 48.51 S
| _| Non-Plastic, Silty Fine SAND (SM/A-2-4), ~ S U I T T A
49,9 1 Munsell=GLEY1 2.5/10Y SS-13WOH2 2 4@ 4 O G
. 4 @SS-13: LL=NP, PL=NP, PI=NP, . -
. + NMC=46.2%, %#200=30.1 : . A A
1 5357 bl 53,54 : : : : : : : : D
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-14
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 97+18 | Offset: 5.6-LT | Alignment: |ALT 1B
Elev.: |0.11t | Latitude: 132403431 |Longitude: |-80.449948 | Date Started: 6/13/2016
Total Depth: [190ft |SoilDepth: |[190ft |Core Depth: |N/Aft |Date Completed: |6/15/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB [ 0.1 ft |24HR | TIDAL
® SPTNVALUE®
S £ 2.18s | 28 3 % & 5
© = [oRemy [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & % 0 10 20 30 40 50 60 70 80 90
. - HAWTHORN MARL BN 1SS-14|2 5 4 9 . . : : : . . oA
-54.97 | Stiff to Firm, Moist, Dark Olive Gray, Low 1. ] T ]
| | Plasticity, Non Reactive, SILT (ML/A-4), ARRS | . i
| | Calcaceous, Munsell=5Y 3/2 L 5854 . |
oo 4 @SS-15: Soft to Firm I 1ss-15WoH2 2 4 @i -
-50.9- - - —
- ] | 3.0 :
i i 11 1ss-16|3 3 4 7| @& _
-64.9 . - - i
’ ’ {1 e8.0] P i
_ i iiE ]8s17|3 3 4 7| @& i
-69.9+ - iAE i -
. . LI 7251 -
] ] 11 1ss18(3 3 4 7| & i
7494 A 1l .
Jorol NN — Lo i
_ _| COOPER GROUP LIMESTONE | ~ e ]
i I SS-19(16 4 9 13 o
— < Medium Dense to Loose, Wet, Gray/Black, | Do N
-79.94 - Low Plasticity, Weakly Reactive, Clayey Fine I | —
= - to Coarse SAND (SC/A-2-4) with Phosphate T = : .
- - Nodules, Calcaceous, Munsell=5Y 6/1 & [ — : 1
. 4 2.5 | 8357 g ]
84 9: ] @SS-20: Light Olive Gray, Strongly I ' 1882012 2 7 9 . i
. | Reactive, Munsell=5Y 6/2 T i i
_ _ | _ i
’ ’ | e85 T U
. 9‘ 7 | | 1ss212 2 3 5 | @ard Lense from 87.0tG 88.0 feet : |
-09.97 7] I S
- - I 7 Do i
- - [ . Do ]
] ] L] 9357 P -
7 7 I ss22|7 16 10 26 RN ¥ 7
-94.9+ 5 | —
- - | - -
. . : I . : |
49854 _ _ _ _ET11 9857 : .
R - Firm to Soft, Wet, Greenish Gray, [ 1ss23|2 3 5 8 | @ 7
-99.9 7 Non-Plastic to Low Plasticity, Strongly I |
7 -1 Reactive, Sandy SILT (ML/A-4), Calcaceous, T 7 : 7
7] 7 Munsell=GLEY1 5/10Y [ I 7] : 7]
] ] 11040 : il
104.9- 4 ] Jss24|2 2 2 4 @
7] 7] T l 7] : N N N N N N N i
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC

- Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-14
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 97+18 | Offset: 5.6-LT | Alignment: |ALT 1B
Elev.: |0.11t | Latitude: 132403431 |Longitude: |-80.449948 | Date Started: 6/13/2016
Total Depth: |[190ft  [Soil Depth:  [190ft |Core Depth: |N/Aft |Date Completed: |6/15/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB [ 0.1 ft |24HR | TIDAL
@ SPTNVALUE @
£ = 2.8 _| 28 E % g 5
© = [oRemy [% [oRemy = @
& £ MATERIAL DESCRIPTION SIESE| EE | © %
8 sl SCRIPTIO 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & % 010 20 30 40 50 60 70 80 90
_ _| Firm, Wet, Greenish Gray, Non-Plastic to | 1 108.51 S S
i | Low Plasticity, Strongly Reactive, Sandy I e A
-109.9- | SILT (MU/A-4), Calcaceous, Munsell=GLEY1 [ S62513 2 3 SIS S S S S S S S
- - | - -
. . 1 113.57 : .
7 7 | 7ss26|2 3 3 6 | ®: ]
-114.9- R | | :
1 ] = ]
. . [ ] 118.57 : 7
. 1 @SS-27: Stiff I 7ss27|4 4 5 9 | @ ]
-119.9- . | | :
1 ] i % ]
H42354 __|_|_ 123.5 ]
b, - Loose, Moist, Gray, Strongly Reactive, T 71s8s28|3 3 5 8 [ 7]
-124.9+ 7 Non-Plastic to Low Plasticity, Silty Fine | :
N 7 SAND (SM/A-2-4), Calcaceous, Munsell=5Y | I 7 : T
] 1 6/1 e : ]
. . ' ] 128.57 : .
7 7 | 78529|3 2 4 6 | @®: ]
-129.9+ . | | :
_ _ | _ : i
i i L 133.0 : ]
| | @SS-30: No Recovery [ 18S30|3 2 3 5 |@: .
-134.9- . e 4 :
- - I - ]
_ _ | _ i
- - L {1380 N
] | @Ss-31: Medium Dense, Greenish Gray, - | ss31 5 6 11 | R Slipped and Blow Count & |
-139.9- | Munsell=GLEY1 7/10Y T _ N S S S S S S S
. _ [ _ ]
7 7 | [[] 142.57 S S
] ] @SS-32: No Recovery - 788324 4 5 9 | N@Recorded for Top 6% : 1 i ]
-144.9 - - . e
- - | - -
_ _ T _ : ]
1 A L 1485 : .
b, 7 @SS-33: Loose, Fine to Coarse Sand | I 18S33|3 4 4 8 @ ]
-149.94 . :
_ _ I . : i
i i | | i : i
. . [ 153.5 : h
h 1 @SS-34: No Recovery ' I 1ss34|4 4 5 9 | @ ]
-154.9- . I :
_ _ | _ i
] ] T ] ]
1 | 15857 T A R
7 7 [ 7S83(3 4 5 9 ® : = oo
-159.9 — | > 5 5 5 5 - - > >
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-14
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | J. Wessinger | Boring Location:| 97+18 | Offset: 5.6-LT | Alignment: |ALT 1B
Elev.: |0.11t | Latitude: 132403431 |Longitude: |-80.449948 | Date Started: 6/13/2016
Total Depth: [190ft |SoilDepth: |[190ft |Core Depth: |N/Aft |Date Completed: |6/15/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB [ 0.1 ft |24HR | TIDAL
® SPTNVALUE®
5 - o o | o § 9 PL I\é}C LL
sg | 88 5288gl 2. . . .| T
8 g MATERIAL DESCRIPTION g_. 5 8 §3 e © % o ; A FINES CONTENT (%)
u 28 5 F 0 10 20 30 40 50 60 70 80 90
. - Loose, Moist, Greenish Gray, Strongly | I . T S
b, - Reactive, Non-Plastic to Low Plasticity, Silty I b, ]
7 -1 Fine SAND (SM/A-2-4), Calcaceous, [] 163.57 : 7
. 7 Munsell=GLEY1 7/10Y l 7ss-36|3 3 4 7| ® ]
-164.9- s | ' :
i i : i : _
- - | - -
. . 1 16857 g .
7 7 | 18s37|4 3 5 8 | @ i
-169.9 . | | -
i i | | i 4
a a [ 173.57 : h
7 7 | 7Ss38|2 3 5 8 | @ }
-174.9+ . E :
i i | i : _
i i I i : _
a a l 17857 g :
7 7 I 71ss39|3 3 3 6 | ®: 7
-179.9 5 I :
- - [ - ]
i i [ i : i
a a ' ] 183.57 : h
b, 1 @SS-40: No Recovery [ 18s40|3 4 4 8 @ ]
-184.9 . - :
i i . i : i
. . —L{ 18857 : .
1900 ] I 7Ss41(3 2 4 6 | @ ]
'189'9_ _| Boring Terminated at 190.0 feet _ : ]
-194.9 5 5
-199.9 . .
-204.9 5 5
-209.9 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-15
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 100+78 | Offset: 9.6-RT | Alignment: |ALT 1B
Elev.: [1.61t Latitude: 132403014 |Longitude: |-80.448888 | Date Started: 8/3/2016
Total Depth: |[150ft |Soil Depth: |150ft | Core Depth: |N/Aft | Date Completed: |8/3/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
PL MC LL
s |8 2185 _| 88 3 =
= [oXe=y =% [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
ks 3 SC 0 S8 83 |0 © © ©| A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <
0.0 [yMarsh . < & & F 010 20 30 40 50 60 70 80 90
4 - HOLOCENE il 00 ss1 | wonear  wore i i bbb
T - Very Loose, Wet, Very Dark Gray, 1 : oo
T - Non-Plastic, Non-Reactive, Poorly Graded 40 SS2 |1 1 1 5|2 b -
b, - Fine SAND (SP-SM/A-3) with Silt, kK ’ oo
-3.44 7 Munsell=5Y 3/1 1 607 SS3 |7 7 9 4| 16 ﬁt—t R
1 1 @ss-2: Dark Gray, Munsell=5Y 4/1 EE ool 5S4 |6 8 9 12| 17XA @0
7 1 @SS-3: Medium Dense, Gray, Weakly oo
§ 7 Reactive, Munsell=5Y 5/1, LL=NP, PL=NP, 1SS5|5 6 8 1114 @1 ¢
-84 7 PI=NP, NMC=26.2%, %#200=8.2 5 ] .
] ] @SS-4: LL=NP, PL=NP, PI=NP, 1] 4 Dol
] 1 NMC=23.5%, %#200=5.1 1357 A
. 1 @SS-6: LL=NP, PL=NP, PI=NP, b 1ss6 |5 11 14 BXA @
-13.4+ 1 NMC=23.8%, %#200=5.5 ) i
170} 1 il Dol
_ _| Loose to Very Loose, Wet, Gray, L 4854 [
i _| Non-Plastic, Weakly Reactive, Silty Fine to AR T oAl i
4841 1 Medium SAND (SMIA-2-4) with Trace of [ i} $$7 13 2 5 TX® & O
i | Shell Fragments, Munsell=5Y 5/1 RN -
. +4 @SS-7: LL=NP, PL=NP, PI=NP, A . Dol
7] 7 NMC=33.2%, %#200=17.5 23.57 S
. . :.I 71ss8(3 3 4 7| @
-23.4+ = RAREAS S
1 2854 Pl
] i - g 18S9 (3 2 2 4 (@ 1 i
2841 A g —
17 1 3357
sa] 1 @SS-10: Dark Gray, Munsell=5Y 4/1 o fd Ss-10WoH1 3 4 1@ ¢ ¢
180l ]
] | Very Soft, Wet, Dark Gray, Medium ? 38.5- Dol
4 | Plasticity, Weakly Reactive, Fine Sandy - . -
38.4- | CLAY (CL/A-4) with Trace of Organics, / SS-11] WOH/18 wore : ;¢
4 | Munsel=GLEY1 4/N 4 Do
R 42'0--\ @SS-11: Organics=4.15% Yoot T oo
. A —————— : 435 Poro
N - Very Loose to Loose, Wet, Dark Gray, 1 8S-12 | WOH/18" woHR @ A O :
-43.4+ 7 Non-Plastic, Weakly Reactive, Silty Fine to S
7 7 Medium SAND (SM/A-2-4) with Trace of 7 :
7 7| Shell Fragments, Munsell=5Y 4/1 7
’ 1 @SS-12: LL=NP, PL=NP, PI=NP, 48.57 .
asa] | NMC=31.6%, %#200=20.7 SS1313 3 6 v @
1 1 53.5 .
7 1 @SS-14: Medium Dense 1SS-14|5 6 8 14 LA
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC

- Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-15
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 100+78 | Offset: 9.6-RT | Alignment: |ALT 1B
Elev.: [1.61t Latitude: 132403014 |Longitude: |-80.448888 | Date Started: 8/3/2016
Total Depth: |[150ft  [Soil Depth:  [150ft |Core Depth: |N/Aft | Date Completed: |8/3/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
s < g 1o |28 3 % & =4
© = joRey Q [oRemy = @
e E MATERIAL DESCRIPTION SlETE| EE | b %
8 sl SCRIPTIO 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z|wm € 2 £
< & & F 010 20 30 40 50 60 70 80 90
i | Very Loose to Loose, Wet, Dark Gray, R | S
i _| Non-Plastic, Weakly Reactive, Silty Fine to T i
i | Medium SAND (SM/A-2-4) with Trace of 2 58.5 :
] - Shell Fragments, Munsell=5Y 4/1 4551511 1 1 o e
-58.4 . :
1 - il e3sd
7 7 1ss16(3 3 3 6 | ®:
_63.4_ 7 sl :
lerol R ] :
_ | HAWTHORN MARL | 68.5
b - Loose to Medium Dense, Wet, Olive Gray, 11 9881713 3 5 s | @&
-68.4 - Low Plasticity, Weakly Reactive, Silty Fine 1. :
b, 7 SAND (SM/A-2-4), Munsell=5Y 4/2 1.1 n :
’ ’ TL[] 7357 :
™ 1 @SS-18: Olive, Munsell=5Y 4/3 8K 7ss-18|4 5 5 10| @
-73.4+ - 1 :
] ] ] 7857 N A N A
1S 1 71ss19(3 7 16 23 | Hard Lifsé from 79.5 ta 81.5 feét
-78.4 7 COOPER GROUP LIMESTONE | I R
] 7| Medium Dense to Loose, Dark Olive Gray, [ ] o
_ _| Low Plasticity, Weakly to Highly Reactive, I | 83,51
| _| Silty Fine to Medium SAND (SM/A-2-4) with T ™ O
83.4 _| Phosphate Nodules, Calcaceous, [ S804 4 5 9 ® :
a 1 Munsell=5Y 3/2 | I | Do
i ] @SS-20: Greenish Gray, Munsell=GLEY1 — i
i 71 610y ] 89 e
884 1 @ss-21: Light Grayish Olive, Munseli=toy [ SS2112 1418 | 27] : @
i 4 62 [ . P
_ _ [ B .
7] 7] l T 93.57
h 1 @SS-22: Light Greenish Gray, [ 18s822|3 5 12 17 N X
-93.4+ 4 Munsell=GLEY1 7/10Y . —
i i : | _ P
- - ] 985- Do
- - | 7ss23|4 4 4 8 | &
-98.4- . ] —
B 7 I 7 .
_ _ I b I
i i | [ ]103.57 Do
7 7 I 1ss24(3 4 12 16 [ @
-103.4 - I —
i i | | i
. +4 @SS-25: Greenish Gray, Munsell=GLEY1 - 10851 :
N 1 6/5GY [ 71SS25(3 4 6 10 o S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC

- Driving Casing




SC%T Soil Test Log

SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-15
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 100+78 | Offset: 9.6-RT | Alignment: |ALT 1B
Elev.: [1.61t Latitude: 132403014 |Longitude: |-80.448888 | Date Started: 8/3/2016
Total Depth: |[150ft |Soil Depth: |150ft | Core Depth: |N/Aft | Date Completed: |8/3/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
- £ol2s | 28 g L
T = [olferm) Q. [oXe=y = ©
& E MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z|wm € 2 £
- & & ¥ 0 10 20 30 40 50 60 70 80 90
_ _| Loose, Dark Greenish Gray, Low Plasticity, | I _ T S
_ | Weakly to Highly Reactive, Silty Fine to T _
i - Medium SAND (SM/A-2-4) with Phosphate ] 113.5 :
i | Nodules, Calcaceous, Munsell=GLEY1 | “dss:w13 2 3 5 e
-113.4- 4 6/5GY I I - :
- - | -
i i | i
. . I L 1185 3
7 7 I 18s27|3 2 4 6 | ®:
-118.4+ . [ | :
1 = I
i i | 123.57 :
§ § ] 1ss28|3 1 4 5 |@:
-123.4 . I :
i i | i
— — | —
. . l 12857 3
7 7 I 71SS29|3 3 4 7| @
-128.4+ . I :
— — I —
_ _ I _
- - L 13357 :
7 7 | 71ss30|4 5 3 8 | @
-133.4 5 : [ :
i i . i
. . ] 138.57 :
7 7 | 7s8s31|4 3 5 8 | @
-138.4 . | I :
1] mu
114351 _ _ _ _ _ [ ] 143.5 :
. - Stiff, Wet, Greenish Gray, Low Plasticity, L 185324 3 6 9 | @
-143.4+ - Strongly Reactive, Fine Sandy SILT I :
7] 7 (ML/A-4), Calcaceous, Munsell=GLEY1 I 7]
N 7 6/10Y l N
414854 _ ———{ 14857 Do
711500 Medium Dense, Wet, Greenish Gray, Low T 1ss33|4 4 8 12 ®
-148.4 1 Plasticity, Strongly Reactive, Silty Fine SAND —
7 7 \(SM/A-2-4), Calcaceous, Munsell=GLEY1 7
] ] 6/10Y ]
- - Boring Terminated at 150.0 feet -
-153.4 5 5
-158.4+ . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-16
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 105+97 | Offset: 25.2-LT | Alignment: |ALT 1B
Elev.: |24t Latitude: 132402552 | Longitude: |-80.447291 | Date Started: 8/1/2016
Total Depth: |[150ft |Soil Depth: |150ft | Core Depth: |N/Aft | Date Completed: |8/2/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
PL MC LL
£_|s 2.18s | 28 E S
= [oXe=y =% [oRem) . ©
& £ MATERIAL DESCRIPTION S|ETE| EE | © % i
ke 3 SCRIPTIO 571867 8331228 %2 A FINES CONTENT (%)
0.0 [yMarsh 2 &8 5 F 010 20 30 40 50 60 70 80 90
- - HOLOCENE 004 ss1 | WoH/24"  |woH® i i i i b o
7 7 Very Loose to Loose, Wet, Gray, Low 2.0 ]
7 407 Plasticity, Weakly Reactive, Silty Fine to 4078822 2 3 3|5 @ © .
] "1 Medium SAND (SM/A-2-4) with Trace of ' R S 7]
-2.6] 7 1 Organics (Wood), Munsell=5Y 5/1 6.0 SS8 |5 12 16 21) 28 @ 4
- - |@SS-2: Dark Grayish Brown, Munsell=2.5Y g0l SS4 |6 1111 17| 224 | @ .
] 4/2 ' . . . . .
. T 1SS5|4 5 10 14| 15 ‘@ 1 .
-7.6+ - Medium Dense, Wet, Gray, Non-Plastic, ——
- -1 Weakly Reactive, Poorly Graded Fine SAND - - b
. 1 (SP/A-3) with Trace of Shell Fragments, . T ]
. 1 Munsell=5Y 6/1 13.57 Do i
1261 1 @SS-4: Non-Reactive, LL=NP, PL=NP, $S67 1316 | 29A ; O ;
T 1707 PI=NP, NMC=24.5%, %#200=2.1 - S ]
7] T @SS-6: LL=NP, PL=NP, PI=NP, 7] S 7]
i ] \NMC=24.3%, %#200=21 1857 ‘ R i
-17.6 - Loose to Very Loose, Wet, Dark Gray, SS711 2 8 8 S
a - Non-Plastic, Weakly Reactive, Silty Fine a h
] 7 SAND (SM/A-2-4) with Trace of Shell ] Do 1
] 7 Fragments, Munsell=5Y 4/1 2357 R i
2264 | @SS-8: Gray, Munseli=5Y 5/1, LL=NP, SS812 2 3 5@ :O
i | PL=NP, PI=NP, NMC=37.4%, %#200=13.9 4 A i
1 285 i
- . 71Ss9|3 4 6 10| @ © : ]
-27.6 ] T
1 33.5- Dol ]
] ] 78s-10|2 2 2 4 |@: o1 ]
3267 7 e
Jerol ___________________ ] R i
_ - Very Loose, Wet, Dark Gray, Medium 38.5- S i
4 | Plasticity, Weakly Reactive, Clayey Fine . N i
3761 1 SAND(SC/A-6(4)), Munseli=5Y 4/1 SSM]1 1 1 29 x40
T 4207 @SS-11: LL=36, PL=21, PI=15, , i : ]
7] TV NMC=56.7%, %#200=46.6 7] : 7]
. An__ T T _ 43.5 : .
42 6: | Very Loose, Wet, Dark Gray, Non-Plastic, ss12]2 1 2 3 |@: i
e | Weakly Reactive, Silty Fine SAND | : ]
1 4707 (SMA2-4) Munsel=5Y 41 _ 1] i
7 7 Very Soft, Wet, Dark Gray, High Plasticity, 48.57 S A S SN
] 7 Weakly Reactive, Elastic SILT 7 SS-13 | WOH/12t 1e XX OA T
-47.67] 7 (MH/A-7-5(25)) with Few Organics, ] N
| _| Munsell=GLEY1 4/N, LL=75 | i
— 4 @SS-13: LL=75, PL=35, PI=40, 53.57 : 7]
7 <1 NMC=84.8%, %#200=91.0 1s8s1411 1 1 2 ® 1
-52.6 . :
- - @SS-14: Organics=7.22% - e
- 57.5 — T
LEGEND Continued Next Page

SS - Split Spoon

SAMPLER TYPE
NQ - Rock Core, 1-7/8"

UD - Undisturbed Sample CU - Cuttings

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers

DRILLING METHOD

RW - Rotary Wash
RC - Rock Core




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-16
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 105+97 | Offset: 25.2-LT | Alignment: |ALT 1B
Elev.: |24t Latitude: 132402552 | Longitude: |-80.447291 | Date Started: 8/1/2016
Total Depth: |[150ft |Soil Depth: |150ft | Core Depth: |N/Aft | Date Completed: |8/2/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
S £ 2.18s | 28 3 % & 5
© = [oRemy [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & & % 0 10 20 30 40 50 60 70 80 90
] - Loose, Wet, Dark Gray, Non-Plastic, Weakly R S
7 7| Reactive, Silty Fine SAND (SM/A-2-4), SS-15\WOH2 3 5 |@:
-57.6] 7 Munsell=5Y 4/1 : i
7 SS16|3 3 5 8 | @ .
-62.6 5 :
Jlerol : ]
_ | Soft, Wet, Dark Gray, Medium Plasticity, : |
_ 4 Weakly Reactive, Fine Sandy CLAY |
6767 TOO\(CLA), MunselissY 41— _ A saweE e e
i | HAWTHORN MARL 1 i : ]
B - Very Loose to Loose, Wet, Olive Gray, Low 11| 7357 T
. - Plasticity, Weakly Reactive, Silty Fine SAND B 1ss-18|3 2 4 6 | @: ]
-72.6 7 (SM/A-2-4), Munsell=5Y 4/2 1. :
i i 11 7851 S
1 80.0] @SS-19: Medium Dense, Dark Olive Gray, | 7S8S19|3 4 23 27 | Hard Lén® from 81.0t6 815 feet |
77677 TN Munsel=5Y32 O ] e i
. - COOPER GROUP LIMESTONE . . R -
] 7 Medium Dense to Loose, Wet, Light - 8357 N ]
826 | Greenish Gray, Low Plasticity, Strongly I SS-20|4 6 S " e
2] | Reactive, Silty Fine to Medium SAND | i I i
i 1 (SM/A-2-4), Calcaceous, Munsel=GLEY1 ] i R ]
_ 4 7/5GY ] 88.5- oo i
4 4 [ o Do i
876d | @SS-21: Greenish Gray, Munsell=GLEY1 | $$2118 2 3 5 |®: : ¢
al | eroy L 4 o ]
1 [ - Do .
. . : L] 9357 N .
7 1 @SS-22: Light Greenish Gray, I 18S-22(24 20 8 28 R ]
-92.6 7 Munsell=GLEY1 7/10Y [ [
- . I b o T
- - [ - Do 1
§ § 9857 Do ]
7 7 I 71SS23|8 10 5 15 ‘@ 7
-97.6 7 I T T
7] 7] [ 7 . T
- - | - ]
- - | [ ] 103.5 : ]
T 1 @SS-24: Greenish Gray, Munsell=GLEY1 I 1sS24|3 4 6 10| @ i
-102.6 7 6/5GY | :
i i | i : _
- - | - ]
- - | [ | 108.57 : 7
7 7 I 18S25(3 2 4 6 | ®: ]
-107.6- 5 I :
i i | i _
- - | - : -
. . | L] 113,51 ; .
] n T 1SS26|4 4 5 9 e ooy b T
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[B-16
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 105+97 | Offset: 25.2-LT | Alignment: |ALT 1B
Elev.: |24t Latitude: 132402552 | Longitude: |-80.447291 | Date Started: 8/1/2016
Total Depth: |[150ft |Soil Depth: |150ft | Core Depth: |N/Aft | Date Completed: |8/2/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5 < o |lo. | 28 0 PL MC LL
Sg | ge MATERIAL DESCRIPTION 58|E8e BE|. & 4 .| B -
8~ | o~ 571867 8331228 %2 A FINES CONTENT (%)
u 28 5 F 0 10 20 30 40 50 60 70 80 90
_ | Loose to Medium Dense, Wet, Greenish | I _ T S .
_ 4 Gray, Low Plasticity, Strongly Reactive, Silty I ] ]
- - Fine to Medium SAND (SM/A-2-4), ] 118.5 : -
1176_ - Calcaceous, Munsell=GLEY1 6/5GY [ : 45527 3 5 8 | @ -
-HoT ] [ :
i i | i : _
- - | - -
. . | [ ] 123.5 : ]
7 7 I 1ss28|5 3 6 9 | @ ]
-122.6 . I :
. - T — 1
- - | - ]
e - | [ ] 128.5 : ]
7] 7] SS-29: No R 7 SS- : 7]
1976 1@ o Recovery 1 $$-29|3 3 4 7 o; :
- . [ ] Do ]
- - [ . Do i
. . - 13357 P .
7] 7] SS-30: NoR 485 o ]
1326 1@ o Recovery m SS-30|4 3 3 6 0; |
i i | i P _
- - [ - Do .
. . : [ ] 138.5 P .
7 7 I 718S31|3 4 3 7| @ 7
-137.6 1 [ [
- . I b o T
] 7] [ — . ]
§ § 14357 Do ]
7 7 I 718S32|5 6 6 12 o : 7
-142.6 5 I —
— — | — E -
- - | - ]
. . L] 148.51 : .
] [ ] ® .
1476 1500 I §S33|3 4 7 11 :

o _| Boring Terminated at 150.0 feet _ : ]
5264 - - i
as76 - - i
-162.6: : : |
676 - - i

LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[TS-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Touchberry | Boring Location: 40+78 | Offset: 305.9'-RT] Alignment: |ALT 1B
Elev.: | 6.4 ft | Latitude: | 32.408395 | Longitude: | -80.467293 Date Started: 11/16/2015
Total Depth: [150ft |SoilDepth: [150ft | Core Depth: |0 ft Date Completed: | 11/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | N/A Driller: | Ameridrill Groundwater: | TOB |4 ft |24HR | TIDAL
® SPTNVALUE®
PL MC LL
s |8 2185 _| 88 3 =
= [olferm) Q. [oXe=y = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w . o zZ|® ¢ 2 £ <
0.0 | Grassed Parking Area -~ 8 B 3 010 20 30 40 50 60 70 80 90
EMBANKMENT FILL 0.0 Pl r
7 Medium Dense, Dry to Moist, Dark Reddish 188113 5 6 6/ 11| @ © o o ]
i | Brown, Non-Plastic, Fine to Medium SAND 2.0 A _
(SP-SM/A-1) with Silt, Munsell= 5YR 2.5/2 T
4 30— {ss2|5 6 3 5|9 | @ ;@ : i i i ; -
zLoose to Very Loose, Wet, Very Dark Gray, 4.0 T
7 T~ Non-Plastic, Silty Fine SAND (SM/A-2-4) ' S T
| _| with Trace of Shell Fragments, | g S S S S S
14 Munsell=GLEY1 3/N oo 8312 2 1 1|3 @
] @SS-4: Medium Dense to Dense, Dark . i
. - Greenish Gray, Munsell=GLEY1 4/10Y, 1Ss4|2 5 9 13| 14 20 :
LL=NP, PL=NP, PI=NP, NMC=25.9%, 8.0 -
N %#200=13.9 A i
E - @SS-5: Greenish Gray, Munsell= GLEY1 -4 S8S-5 (15 22 15 8| 37 oLl e 1
- 5/10Y 10.0 I R
e @SS-6: Very Loose, Very Dark Greenish
— < Gray, Munsell=GLEY1 3/10Y 48s6(1 1 1 2|2 @®: @ = @ h
Jl120l 12.0 A ]
ENGINEERED FILL L
n Medium Dense, Wet, Greenish Gray, 718873 7 7 1114 @ 0 7]
4 Non-Plastic, Fine SAND (SP-SM/A-1) with 14.0 i
Silt, Munsell=GLEY1 5/10Y -
867 1557 @SS-8: Very Loose, Light Greenish Gray, 159812 2 2 21 4 1@
1 o WMunsel=GLEY1770Y_ | 100 R EE RN -
. - HOLOCENE - SS9 | WOH/24"  |[WOH® : XX:i I L 1 .
i _| Very Loose to Loose, Wet, Very Dark 18.0 A i
Greenish Gray, Low Plasticity, Silty, Clayey e I
- - Fine SAND (SC-SM/A-4(0)), -4 SS-10WOH1 3 4| 4 (@: : = . 1
36 Munsell=GLEY1 3/10Y 20.0 P P
o @SS-9: LL=25, PL=21, PI=4, NMC=52.2%, ol N
+ 1.0, %#200=49.7 : 4SS11WOH3 6 4| 9 | @ : : : P i
N It 220 Dol Do
] Loose to Medium Dense, Wet, Greenish ]
- - Gray, Non-Plastic, Silty Fine SAND —48s12(5 7 8 6| 15 ‘@ O . R
(SM/A-2-4), Munsell=GLEY1 5/10Y 24.0 Do P
@SS-12: LL=NP, PL=NP, PI=NP, P Do
-18.6 - NMC=26.7%, %#200=16.3 . 488132 2 4 4 6 @ :
| 26.0L @SS-13: with Trace of Shell Fragments i 260 Pl P .
| | Very Soft, Wet, Very Dark Greenish Gray, | |
Medium Plasticity, Sandy SILT (ML/A-7-6(9)) SSM4WOHT 1 1) 2 @1 XX &
- - with Trace of Shell Fragments, 28.0 P P .
Munsell=GLEY1 3/10Y .
] 1 @ss-14: LL=42, PL=27, PI=15, 78815 | WOH/18™ 1 | WOHp ]
236 4 NMC=65.5%, %#200=65.6 30.0
5 5 - SS-16 | WOH/24" WOI-T 5
32.0 32.0 N N S
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[TS-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Touchberry | Boring Location: 40+78 | Offset: 305.9'-RT] Alignment: |ALT 1B
Elev.: | 6.4 ft | Latitude: | 32.408395 Longitude: | -80.467293 Date Started: 11/16/2015
Total Depth: [150ft |SoilDepth: [150ft | Core Depth: |0 ft Date Completed: | 11/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | N/A Driller: | Ameridrill Groundwater: | TOB |4 ft |24HR | TIDAL
@ SPTNVALUE @
S £ 2.18s | 28 3 % & 5
© = [oRemy [% [oRemy = ©
E £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
- & 6 F 0 10 20 30 40 50 60 70 80 90
Very Loose, Wet, Very Dark Greenish Gray, I
. < Non-Plastic, Silty Fine SAND (SM/A-2-4) 48S17 (3112 1| 1@ i A O 1 i .
with Shell Fragments, Munsell=GLEY1 3/10Y 34.0 oo
@SS-17: LL=NP, PL=NP, PI=NP, P Do
-28.6 + NMC=40.2%, %#200=28.3 1ss18|1 1 2 2| 3 (@ ——
1 36.0 SRR |
- - 4ss19(1 1 1 1| 2 ® -
i i 38.0 Do S _
1 A 1ss20(2 2 1 1| 3 |@: .
-33.6- - 400 — —
B dss. Do S i
Soft to Very Soft, Wet, Very Dark Greenish ss2112 1 2 1] 3 1@ I T
E - Gray, Non-Plastic to Low Plasticity, SILT 42.0 I S E
(ML/A-4), Munsell=GLEY1 3/10Y . S
7 7 . . 488221 1 1WOH 2 @ : : oo B
@SS-22: with Fine Sand and Trace of Shell . Do
4 M0 Fagments B 44.0 P Pob .
38.64 1 Very Loose, Wet, Very Dark Greenish Gray, |- 15s23WOH2 1 3| 3 Je—a—
46.0 | Non-Plastic, Silty Fine to Coarse SAND 46.0 I S
7] T (SM/A-2-4), Munsell=GLEY1 3/10Y, LL=NP, ' . S 7]
- - — o/ 0, — . N . . . .
. \PL=NP, PI=NP, NMC=24.0%, %#200=12.2 | {ss24|7 1011 5| 21X A @ Dol .
| 48.0 | Medium Dense, Wet, Gray, Non-Plastic, i 48.0 1
1 Poorly Graded Fine to Coarse SAND I I T
- 1! (SP-SM/A-1-b) with Silt and Trace of Shell | | |- 4ss25(2 6 11 8| 17 Y Y I i
! Fragments, Munsell=GLEY1 5/N, LL=NP, | | 50.0 I S
436 |PL=NP, PI=NP, NMC=20.1%, %#200=98 | | | : i
- - HAWTHORN MARL 1ss26|2 3 3 5|6 |@: -
i 1 Very Stiff, Moist, Olive/Dark Greenish Gray, 52.0 i
Low Plasticity, Sandy SILT (ML/A-5(4)), : S
. 7 Munsell=10Y 4/4 & 4/2 1S8S27|3 3 3 4| 6 . 7]
= 1 @SS-26: Firm 54.0 i
48.64 4 @SS-27: with Trace of Shell Fragments dss28l4 5 5 5| 10 —@
| | @SS-28: Very Stiff, Dark Grayish Olive, 56.0 : Do i
Munsell=10Y 4/2 : Dol
. 1 @SS-29: Soft to Firm, LL=44, PL=39, PI=5, 1SS29WOH2 2 3| 4 |@: X1 A .
} | NMC=62.4%, %#200=64.2 58.0 : A i
. . 155304 4 4 5|8 | @ 8
-53.6 - 60.0
- - 1ss31|2 2 4 5|6 |@: .
] ] 62.0 g ]
@SS-32: Stiff :
N N ) 188323 4 6 8| 10 o y
. 64.0 N N N N N N N N
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[TS-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Touchberry | Boring Location: 40+78 | Offset: 305.9'-RT] Alignment: |ALT 1B
Elev.: |6.4 ft | Latitude: 132.408395 |Longitude: |-80.467293 | Date Started: 11/16/2015
Total Depth: [150ft |SoilDepth: [150ft | Core Depth: |0 ft Date Completed: | 11/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | N/A Driller: | Ameridrill Groundwater: | TOB |4 ft |24HR | TIDAL
@ SPTNVALUE @
£ £ 218 | g€ E: . %
© = [oRemy [=% Q= = ©
& £ MATERIAL DESCRIPTION SIESE| EE | © %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
2 & 5 F 010 20 30 40 50 60 70 80 90
Very Stiff to Stiff, Moist, Dark Grayish Olive, | |-||. S S
-58.61 < Low Plasticity, Sandy SILT (ML/A-5(4)), 111 488337 7 9 10| 16 —@————
Munsell=10Y 4/2 111l e6.0 A
- - 1ss34|2 4 5 6| 9 | @ i i i i .
I 65.0 SR |
_ 4 18535(3 5 6 6| 11 o ]
-63.6 . 700
1 A 1ss36|3 4 6 9|10 | @ : i i i .
Jore0l L[l 720 A T §
Stiff, Moist, Dark Grayish Olive, High ) S
. - Plasticity, Sandy Elastic SILT 111 418S-37(4 4 6 15| 10| @ @ X——XDOA 1
(MH/A-7-5(16)), Munsell=10Y 4/2 T 740 S A
@SS-37: LL=55, PL=32, PI=23, T S
68.64 204 NMC=61.7%, %#200=67.4 e {ss38(15 19 23 26| 42 Lo
_ _ \=i Had J/ I I 76.0 ol ]
4 4 COOPER GROUP LIMESTONE a 1ss39|4 5 8 10| 13| @ XX 0! A .
i | Hard, Moaist, White, Low Plasticity, Sandy I L 780 ool i
SILT (ML/A-4(4)) with Phosphate Nodules, | oo
e - Munsell=GLEY1 8/N [ I -~1SS-40| 8 10 18 24| 28 Y | .
73.6- | @s8s-39: stiff to Very Stiff, LL=31, PL=23, ] 800 L
' PI=8, NMC=44.5%, %#200=64.7 [ S
1 894 T 18s41/4 4 5 6| 9xX @ : : OA& o A
| Loose to Medium Dense, Moist, Gray, | [ 82.0 oo
7 | | Non-Plastic, Silty Fine SAND (SM/A-4(0)), | [_ 1 o ]
4 o Munsel=5Y 6/1 15a 1ss42(3 3 3 11| 6 |@ | .
|@SS-41: LL=NP, PL=NP, PI=NP, I 84.0 P
1 7] INMC=42.6%, %#200=49.1 Es N |
-78.6 4 T T T T T T T T T T T T T . 18S43|3 8 18 24| 26 ——@:
] ] [] 86.0 S i
[ :
- - - {ss44|3 4 6 12/ 10| O : -
| | : [] 880 P i
. . ] 1ss45|5 6 7 10/ 13| @ .
-83.6- [ 900 -
' @SS-46: Light Olive Gray, Munsell=5Y 6/2 T Do
. . I : 185462 2 4 5| 6 | @ .
| | I 92.0 Do i
I P
- - - {ss47|5 6 6 9| 12| ®: -
_ | [ : 94.0 P i
-88.6 . ' I -1S5-48|6 7 14 18| 21 ®
96.0 [ | 960 N T T
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[TS-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Touchberry | Boring Location: 40+78 | Offset: 305.9'-RT] Alignment: |ALT 1B
Elev.: |6.4 ft | Latitude: |32.408395 |Longitude: |-80.467293 | Date Started: 11/16/2015
Total Depth: [150ft |SoilDepth: [150ft | Core Depth: |0 ft Date Completed: | 11/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | N/A Driller: | Ameridrill Groundwater: | TOB |4 ft |24HR | TIDAL
@ SPTNVALUE @
S = 2.18s | 28 5 . X
= [oXe=y =% [oXe=y = ©
& £ MATERIAL DESCRIPTION SIESE| EE | © %
8 sl SCRIPTIO 571887 s |23 9 2|2 A FINES CONTENT (%)
w Z | ¢ 2 £
2 & 5 F 010 20 30 40 50 60 70 80 90
Stiff to Very Stiff, Moist, Light Greenish Gray, |1 I S
- < Non-Plastic, Sandy SILT (ML/A-4(0)), I 18S49|2 4 8 12| 12| @& i i i 1P 1A
Munsell=GLEY1 5GY 7/1 T 98.0 -
] ] [ : S T
| : : : :
. . [ 185509 11 19 29| 30 e .
-93.6 — I : 100.0 [ S
' [ S
- - L 1885111 6 8 25/ 14 | @i i 7
4 4 [ : 102.0 A i
- - - 1ss52|4 5 6 17/ 11| @ @ i .
] ] L1 104.0 Dol ]
@SS-53: LL=NP, PL=NP, PI=NP, T oL
-98.6 -~ NMC=33.4%, %#200=56.8 | 18S53|5 6 15 24| 21 —@—— A
. 7 L 106.0 Poro i
[ S
- - : | 48S54|4 6 12 22| 18 e .
_ i | ] 108.0 oo ]
- - - 1ss55|5 5 7 16/ 12| @i i .
i | | [ 1 110.0 N
103.6 @SS-56: Firm to Stiff - T
i - [ |Ss56|1 4 4 13/ 8 | & : o ]
1l — 112.0 Do |
[ S
. . | : 418s57|4 4 6 10/ 10| @ i .
_ i ] 114.0 oo i
@SS-58: Hard I A
-108.6 . ' I -18S-58|7 13 19 29| 32 — 89—
_ i [ 1116.0 R i
@SS-59: Stiff to Very Stiff ] Dol
_ _ I —48S59(4 5 7 17| 12 e : T
4 - 1 1180 N ]
[ -
a a II 188604 9 13 20( 22| : @ i .
113.64 | ] 120.0 RN
' @SS-61: Firm to Stiff, LL=NP, PL=NP, | : N
- 4 PI=NP, NMC=35.4%, %#200=55.3 ] {ss61|3 3 4 13] 7 X @ tO: A 1
_ _ : []122.0 g Do i
_ i I ' 1ss62|3 4 5 8| 9| @ ]
] ] - 124.0 : P i
@SS-63: Hard I o
-118.6 . I : 1SS63|7 14 21 30| 35 @
_ _ ] 126.0 P i
@SS-64: Stiff to Very Stiff | S S S S S S S
. . L 1SS-64WOH5 9 25( 14 | @i i i PP il
| 128.0 : : : : : : : : :
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[TS-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Touchberry | Boring Location: 40+78 | Offset: 305.9'-RT] Alignment: |ALT 1B
Elev.: |6.4 ft | Latitude: |32.408395 |Longitude: |-80.467293 | Date Started: 11/16/2015
Total Depth: [150ft |SoilDepth: [150ft | Core Depth: |0 ft Date Completed: | 11/17/2015
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 550X | Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | N/A Driller: | Ameridrill Groundwater: | TOB |4 ft |24HR | TIDAL
@ SPTNVALUE @
5 - o o | o § 9 PL I\é}C LL
8g | 3€ S§8IE88| € |, © 4 1| &
3 g MATERIAL DESCRIPTION TIE8S ES |0 B 0wl 2 A FINES CONTENT (%)
w O =z n & © £ P4
2 & 5 F 010 20 30 40 50 60 70 80 90
Very Stiff to Hard, Moist, Light Greenish | I S T
. -+ Gray, Non-Plastic, Sandy SILT (ML/A-4(0)), I —48S65|3 4 13 46| 17 @
Munsell=GLEY1 5GY 7/1 ] 130.0 B
-123.6 . I | ' R
- - [ 1ss66|8 1431 32/45| : : i @
1 1 1320 Pl
@SS-67: Stiff to Very Stiff I
- - | : 41ss67|3 5 5 12| 10| @ @
i i [ : 134.0
-128.6- - > ~1ss68|9 13 15 18| 28 ———@
4 i |  136.0 Do
- - l [ 185694 6 8 22| 14 0
i i ' 1 138.0 R
[ -
- - I| 48s-70|5 5 7 16| 12 e
-133.6 . I [ ]140.0
- - - 1ss71|5 9 1216/ 21| : @ :
- . : []142.0 Do
_ i | : dss72|5 4 5 16| 9 | @ ©
] ] - 144.0 Do
[ I
-138.6 5 | | 48S-73|5 11 17 25| 28 ——
- - | | 146.0 SR
1 - - {ss7ala 5 6 3] 11| @ |
- - I  148.0 P
] ] : [ 18S-75|7 9 15 35| 24 0
1 150.0 I I
1436 Boring Terminated at 150.0 feet
-148.6 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
® SPTNVALUE®
S £ 2,18 | 28 3 % & =4
© = [oRemy [% [oRemy = ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w ; Z | ¢ 2 £
0.0 | Gravel/Grassed Parking Area -~ 8 6 T 0 10 20 30 40 50 60 70 80 90
i | EMBANKMENT FILL 00l ss1 18 12 13 13| 25 | : ‘@i | i i i i i ]
i 4 Medium Dense to Dense, Dry, Gray, 2.0 .
- -4 Non-Plastic, Silty Fine SAND (SM/A-2-4) 4852 (11 14 17 18| 31 R i
4 | with Gravel, Munsell=7.5YR 3/2 4.0 oo i
1.8 Jy@SS-2: Brown, Munsell=10YR 5/3 6ol SS3|1 2 2 2| 4 (@
| | @SS-3: No Recovery, Very Loose 1ssal1 3 7 13 10 . 1
] ] 8.0 Dol il
] ] 4ss5|6 9 1211 21| | @ i .
g0 00, _ _ _______ 10.0 T
<] | ENGINEERED FILL Jlss6l3 3 2 2/ 5 @ Do -
- 4 Loose, Wet, Gray, Non-Plastic, Silty Fine to 12.0 .
E - Medium SAND (SM/A-2-4) with Trace of 485711 2 4 7| 6 | @®: N i
4 | Shells, Munsell=5Y 5/1 14.0 : Do i
-8.2 5 418887 5 2 3| 7 - —
4l 04 __ __ _ o __ 16.0 i
5 - HOLOCENE 4889 |1 WOH/18" [WOoHe Do h
i 1 Very Loose to Loose, Wet, Dark Gray, 18.0 : P .
. 4 Non-Plastic, Silty Fine SAND (SM/A-2-4) 4ss-10l4 5 3 4| 8 ® I R
13.24 | with Trace of Shells, Munsell=5Y 4/1 20.0
7 7 @SS-10: Organics=1.92% 220]5%11|8 5 5 7[10] @ ]
_ | @SS-11: Gray, Fine to Medium Sand, 1 aa : i
i | Munsell=5Y 5/1 40 |5512]2 2 8 510 ' Do i
-18.2 . {ss13|3 2 6 6| 8 @ Do
| | 26.0 : N ]
i | @SS-14: Dark Olive Gray, Fine Sand, 1 ca : Do i
] 7 Munseli=5Y 3/2 250 ]SS4 2WOHT 1) 1 P Do _
3ol | @SS-15: Gray, Munseli=5Y 6/1 300 5T T T8 @ P i
T 1 @SS-16: Dense 1ss16|7 18 21 39 Y ) ]
_ _ 32.0 : Do _
| | @SS-17: Loose to Very Loose, Dark Gray, 1 qa. : : ]
N | Fine to Coarse Sand, Munsell=5Y 4/1 34.0 SS1713 4 2 1) 6 .§ |
-28.21 . 4ss18/1 2 1 2| 3 @ f
i i 36.0 3 i
| | @SS-19: Organics =1.42% dss19l2 2 2 1| 4 |e@ : ]
_ _ ] 38.0 g _
- - - 488202 2 2 4| 4 |@ : .
-33.2- 400 _ _ 40.0 :
| | HAWTHORN MARL dss21] 1 112" 2| 1 r |
- 4 Very Loose, Wet, Dark Gray, Non-Reactive 420 ; ; .
. -| toWeakly Reactive, High Plasticity, Clayey 48822 1 1/12" 1] 1 + : : i
_ _| Fine SAND (SC/A-2-7(2)) with Trace of Shell 44.0 : : ]
-38.2 _| Fragments, Munsell=GLEY1 4/N 4 5523 /12" 1 1] 2 F ‘&
} 1 @SS-23: LL=42, PL=20, PI=22, 46.0 o : : .
7] 7 NMC=55.4%, %#200=31.9 48.0 ] SS-24WOH1 1 6| 2 E
: : @SS-25: Medium Dense, Gray, Strongly | aa. ‘a :
Reactive, Munsell=5Y 4/1 L] sgo]S828|7 7 6 2]13| @ ¢ ¢ ¢ oc GG
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
@ SPTNVALUE @
E_ | s 2o2s | 28 3| o=
© = g o} folem - ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
- & & ¥ 010 20 30 40 50 60 70 80 90
i _| Medium Dense to Loose, Wet, Olive, 11 i P S
| | Non-Reactive, High Plasticity, Clayey Fine Ras 52.0 SS-26| 6 13 13 12| 26 P .E : 1
i | SAND (SC/A-2-7(2)) with Trace of Shell RNE i SR ]
] 7 Fragments, Munsell=5Y 5/3 TIF] 540158272 4 4 5|8 | @ ¢ : i
489~ | @8SS-27: Olive Gray, Munsell=5Y 4/2 11 deso8l3 4 4 6| 8 -@—— :
“ _ I-1-1| s6.0 Dol : i
: : . 58.0_ SS29(3 3 3 5 6 . :
] ] 11 48s30|2 2 3 4|5 |@: i : ]
-53.2- . 11} e0.0 P :
- | @8SS-31: Dark Olive Gray, Munsell=5Y 3/2 1 1. dss31l2 2 4 4l & .§ i
- - 1| 620 Do : |
5 5 11 41Ss32(2 3 5 5|8 | @ i : -
4 4 1 64.0 - : |
58.9- | @SS-33: Olive Gray, Munsell=5Y 4/2 A 1ss33l3 4 6 6/ 10 : :
27 1f] eeo Y |
] ] Y SS-34|4 5 7 8| 12 O :
- - oK 4ss35(4 4 5 7| 9 | @ : : : -
-63.2 - Ll 700 — :
. . 1. 185364 5 6 7| 11 o : .
- - LIf| 720 Dol : 1
5 5 |- 1Ss37(3 6 9 9| 15 ‘@ : -
] ] AR 74.0 - : i
-68.2: 7 @s5-39: Dense :: 1| 760715838|5 8 1501527 — .§ : i
|0l | 1 ea P . |
1 ] COOPER GROUP LIMESTONE [ 75055290 2126 20/ 49 | e ]
- - Dense to Medium Dense, Wet, Light [ 4s8s40|2 6 11 13| 17 > .
-73.2- -{ Greenish Gray, Non-Plastic, Non-Reactive, I | S
_ | Silty Fine SAND (SM/A-4(0)), T _ : ]
_ | Munsell=GLEY1 7/10Y [ I _ : ]
] ] | 83.57 : ]
. 1 @SS-41: Loose - 1ss41|3 3 4 7 | @ .
-78.2 1 T :
- - | - ]
- - - - : _
N N ] 885 : a
. 1 @SS-42: No Recovery | 1ss42|2 2 3 5 |@: .
8324 ] :
— — I — E =
_ _ [ : _ _
N N I 93.57 : P a
b 71 @SS-43: Weakly Reactive, LL=NP, PL=NP, [ 1ss43l6 4 2 6 X@: AO: T
-88.2 < PI=NP, NMC=44.7%, %#200=41.3 | I - —
i i | i i
_ _ I I _ ]
7 7 | 98.57 : b
. 7 @SS-44: Non-Reactive [ | 1ss44| 4 4 5 9 () A
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft  [Soil Depth:  [520ft |Core Depth: |250ft |Date Completed: | 7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR [ TIDAL
@ SPTNVALUE @
PL MC LL
S s 2.18s | 28 5 ©
= [oXe=y =% [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
ks 8 SC © 57887 83| 2 9 22 A FINES CONTENT (%)
w o zZ|® ¢ 2 £ <
| 2 & 5 F 010 20 30 40 50 60 70 80 90
1 ] 0 L
- - - - A
. . 1 103.5 A
. 4 @SS-45: Medium Dense to Loose [ 18s45|4 5 6 11 @ : ittt
9821 - o e M R
N N [ 7 S S
- - . - S A A A
il il [] 108.57 S A
1] ' Ss46(3 4 4 8 | @& i foi i i i i
-103.2 7] I l S
7 7 I 7 ST
- - [ - S
1 [ 11357
- . [ 7ss-47|5 3 11 17| @ i bn T
-108.2 7] l T e S
T T I T S
1] 0 I TR I
1 L 118.5- A
B <1 @SS-48: Very Loose [ 7SS48|2 1 2 3 (@ ¢or b i onor o h T
41827 . ———
Troool mm ]
N _| Firm, Wet, Light Greenish Gray, Medium [ 49351 T
| | Plasticity, Non-Reactive to Strongly Reactive, [ 1 ] S S S
] | Fine Sandy SILT (ML/A-7-5(8)), - Ss-49 |4 4 4 8 | @& oo i
-118.27 | Munsell=GLEY1 7/10Y | ] S A R
| T
] ] I ] S
. . L1 12857 S A
. 4 @SS-50: Hard [ | 43005550 |15 3%0/35" |83+| i 1 © [ [ | @i 7
12327 1 @UD-1: LL=42, PL=30, PI=12, NMC=38.0%, [T i N
] | %#200=66.3 : | | UD-1 |%REC=100 DoloXex LAl ]
1 | 1 1385
} 7 @SS-51: Stiff [ 7ss51|5 6 7 13 @: ¢ ¢ oioboii T
-128.27 7] | I e S
] ] L ] S
11385 _ __I_l_ 138.57] T
B - Very Stiff to Stiff, Wet, Light Greenish Gray, I 1ss-52112 12 8 20 D@ X————XXO AT
-133.2 - High Plasticity, Strongly Reactive, Fat CLAY I —
- < (CH/A-7-6(33)), Munsell=GLEY1 7/10Y [ I E E
7] 7 @SS-52: LL=63, PL=29, PI=34, I 7] 7]
7] 7 NMC=68.0%, %#200=86.3 I [ ] 143.57 : ]
11450 [] 1450 |SS53|4 5 5 10| @ il
'138'2_ | stiff, Wet, Light Greenish Gray, Medium — i S i
| _| Plasticity, Strongly Reactive, Sandy SILT | _| UD-2 |%REC=100 IXOX A i
| | (ML/A-6(6)), Munsell=GLEY1 7/10Y I | 148.5 L |
- = = = = 0, :
4 | @UuD-2: LL=38, PI=25, PI=13, NMC=33.1%, m Toseals 7 7 | e ioioiioiiid
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
@ SPTNVALUE @
5| s g2 12 | 28 2 !
= [oXe=y =% [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
s 3 SCRIPTIO 51887 s |2 2 8 22 A FINES CONTENT (%)
w Z | ¢ 2 £
2 & 5 F 010 20 30 40 50 60 70 80 90
_ | %#200=57.3 [ I ] N
- - Stiff, Wet, Light Greenish Gray, Medium I - i
E - Plasticity, Strongly Reactive, Sandy SILT I | . N N i
_ 4 (ML/A-6(6)), Munsell=GLEY1 7/10Y I ] I . g
-148.2 - - - o o
N N [ 7 . . T
§ § ] . Do Do -
1 ] ] 158.5- SN ]
. s [ 7ss55|4 4 5 9| @ P ]
-153.2 8 ] — —
7 7 [ 7 . . T
i i I N P P .
_ _ [ _ . o ]
[ Do Do
] ] [ ] . o 7]
-158.2- . | . — —
Jteeo0l _ _ _ _ _ _ _ _ _ __ ________ | i P P .
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-178.2 . | | . ;
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SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
@ SPTNVALUE @
§_ | 2 l2s | 28 3 L
= [olferm) Q. [oXe=y = ©
e E MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
< & & F 010 20 30 40 50 60 70 80 90
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SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
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E - (CH/A-7-6(34)), Munsell=GLEY1 5/5GY I 570] NQ-2 E
1 4 @2526" UC Strength=143.5 psi R R .
) ) = ] uD-6 |%REC=100 ‘A i
@UD-6: LL=76, PL=21, PI=55, NMC=31.6%, 1 260.0
-253.21 T %#200=65.1 I
i i | i i
1 ] T nas ]
|
— — | — =
-258.2 - I I 265.0
i i | i i
1 o ]nes ]
|
i i | i i
-263.2 . | [] 270.0
] ' ] Z
1] L 1 nas i
i i | i i
oegod27500 _H 2750 .
- _| Wet to Moist, Greenish Gray, Low Plasticity, T 4 Na6 & A ]
| | Strongly Reactive, SILT (ML/A-4(1)) with [ 277.0 : : 1
| | Fine Sand, Munsell=GLEY1 5/5GY I ' | S T _
| | @NQ-6: LL=32, PL=30, PI=2, NMC=30.1%, [ _| UD-7 |%REC=100 Pitcher:Bartel Grimged, Damaged ]
07324 1 %#200=713 L 280.0 S S S NS S
' [
] I ] P :
] ] - 7 Na7 Sammplé i
_ _ I _ Do |
[
-278.2- - I | 285.0
] I ] Z
] ] ] | Na-8 i
_ _ [ _ ]
-283.2- 4 | - 290.0
_ _ T _ ]
i i I i i
] ] L | Na-9 i
i i | i i
-288.2 - | [ | 295.0
] ] I 4 NQ- .
1 ] 20704 TR i
i i | [ | 298.0 | UD-8 [%REC=100 Entouritered Refusal at:12": ]
i | i A i
@299.2": UC Strength=166.5 psi I I
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
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B [~ - o]
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1] C a0 ]
_ _ [ | oo I
[ S P
-328.2: : [ | : NQ-18 T o
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LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
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SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft  [Soil Depth:  [520ft |Core Depth: |250ft |Date Completed: | 7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
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SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
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SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[SB-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | M. Miller | Boring Location:| 40+85 | Offset: 293.6'-RT| Alignment: |ALT 1B
Elev.: |6.8t | Latitude: 132408419 |Longitude: |-80.467258 | Date Started: 7/6/2016
Total Depth: [520ft |Soil Depth: [520ft |CoreDepth: [250ft |Date Completed: |7/14/2016
Bore Hole Diameter (in): |5 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | Failing 1500 | Drill Method: | RW/RC Hammer Type: Automatic | Energy Ratio:| 75.4%
Core Size: |NQ Driller: | Huss Groundwater: | TOB |6 ft |24HR | TIDAL
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LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing
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Project ID:| P026862 | County: | Beaufort | Boring No.:[ AP-1
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 65+07 | Offset: 7.2-LT [Alignment: [ALT 1B
Elev.: [ 251t Latitude: 132.406761 |Longitude: |-80.459581 | Date Started: 7/27/2016
Total Depth: |20 ft | Soil Depth: |20 ft | Core Depth: |N/Aft | Date Completed: | 7/27/2016

Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
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Fat CLAY (CH/A-7-6(24)), Munsell=5Y 3/1 ooy
— — ’ - UD-1 |9 = KX B
LL=65, PL=21, PI=44, NMC=63.0%, % UD-1 | %REC=100 AN A
0 = . . . . . .
1 180 %#200=61.0 A 18.0 g _
Wet, Very Dark Gray, Very Plastic, Fat % :
CLAY (CH/A-7-5(60)) with Sand, Munsell=5Y o 5 Ly
] 1 31, LL=111, PL=34, PI=77, NMC=86.3%, / 7 Ub-2 |%REC=100 ;-
0 = :
el 200 6#200=73.3 A
’ Boring Terminated at 20.0 Feet
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing

11



SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[AP-2
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location: 67+03 | Offset: 15.9-LT | Alignment: |[ALT 1B
Elev.: |26 ft Latitude: | 32.406601 Longitude: |-80.458973 | Date Started: 7/28/2016
Total Depth: |20 ft | Soil Depth: |20 ft | Core Depth: |N/Aft | Date Completed: |7/28/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 - o |o_ ® § 9 PL I\é}C LL
sg | 88 5288gl 2. . . .| T
3 g MATERIAL DESCRIPTION g_. 58 §3 e © B ; A FINES CONTENT (%)
w 0.0 [yMarsh 28 5 F 010 20 30 40 50 60 70 80 90
DRILL TO 16.0 FEET Do r
SZS - s
241 1
| 160 . 1
Wet, Very Dark Gray, Very Plastic, Clayey L T
SAND (SC/A-7-6(17)), Munsell=5Y 3/1, R s
. 7 LL=66, PL=22, PI=44, NMC=56.0%, I UD-1 | %REC=100 K AOXe }
%#200=49.9 S S
1 180 V7 18.0 i
Wet, Very Dark Gray, Very Plastic, Sandy 7
Fat CLAY (CH/A-7-6(33)), Munsell=5Y 3/1, :
N 7 LL=81, PL=27, PI=54, NMC=69.3%, / 7 UD-2 | %REC=100 AQ— §
%#200=63.5 /
7.4 200 /s
’ Boring Terminated at 20.0 Feet
LEGEND

SS - Split Spoon

SAMPLER TYPE
NQ - Rock Core, 1-7/8"

UD - Undisturbed Sample CU - Cuttings

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers RC - Rock Core
DC - Driving Casing

DRILLING METHOD
RW - Rotary Wash




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort [ Boring No.:[AP-3
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 69+09 | Offset: 39.8-LT | Alignment: |ALT 1B
Elev.: [2.01t Latitude: 132406462 |Longitude: |-80.458322 | Date Started: 7/28/2016
Total Depth: |29 ft | Soil Depth: |29 ft | Core Depth: |N/Aft | Date Completed: |7/28/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 < o |lo. | 08 . PL I\é}C LL
Sg | ge MATERIAL DESCRIPTION GBIESE| EE|. % s .| S
I 571867 8331228 %2 A FINES CONTENT (%)
w 0.0 [yMarsh 28 5 F 010 20 30 40 50 60 70 80 90
DRILL TO 25.0 FEET A
-3.0 b _
804 - -
-13.0 - i
18.0 - -
2304 250 _ 25.0 P
Wet, Very Dark Gray, Very Plastic, Fat 7 P
e < CLAY (CH/A-7-6(50)) with Sand, Munsell=5Y - UD-1 |%REC=100 X :
970 | 3/1, LL=85, PL=27, PI=58, NMC=83.0%, j 270 P
7 7T \%#200=79.5 / 7 ' ;
. 4 Wet, Very Dark Gray, Very Plastic, Fat 4 UD-2 |%REC=100 @A
290 | CLAY (CH/A-7-6(43)) with Sand, Munsell=5Y :
7] T\ 3/, LL=74, PL=25, PI=49, NMC=78.8%, /'
28.0 _| \%#200=81.4 _
i _| Boring Terminated at 29.0 Feet i
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[ AP-4
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 100+73 | Offset: 8.7-RT | Alignment: [ALT 1B
Elev.: [1.61t Latitude: 132403021 |Longitude: |-80.448901 | Date Started: 8/4/2016
Total Depth: |74t | Soil Depth: |74 ft | Core Depth: |N/Aft |Date Completed: | 8/4/2016

Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
S < £ Lc %_(é 3 v héC %
®E g s Q|lecas N ©
& £ MATERIAL DESCRIPTION SlETE| EE | b %
8 a! SC © 571887 83| 2 8 2|2 A FINES CONTENT (%)
w O =z n & © £ P4
0.0 [yMarsh - & & ¥ 0 10 20 30 40 50 60 70 80 90
i _| DRILL TO 38.0 FEET | oo ]
349 - - T
849 - - —
349 - - T
849 - - —
2849 - - T
2849 - - —
3349 - - T
1 380 > 38.0 SN A i
] | Wet, Dark Gray, Very Plastic, Fat CLAY / ] ) _ VR ]
564 400 (CHIA-7-6(34) with Sand, Munsell=GLEY1 7/ 4007 UD1 | %REC=60 XK
s 4/N, LL=71, PL=24, PI=47, NMC=69.0%, R o NN
: 420:_\%#200=713 / 7 UD-2 /OREC—100 A O :
. 1| Wet, Dark Gray, Non-Plastic, Silty Fine to . P .
- - | Medium SAND (SM/A-2-4), Munsell=GLEY1 - .
434 | |4/N, LL=NP, PL=NP, PI=NP, NMC=33.8%, ]
| 1 |%#200=21.5 _ ]
7] 7 DRILL TO 70.0 FEET 7] 7]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: |Beaufort | Boring No.:| AP-4
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.:| C. Pierc | Boring Location:| 100+73 | Offset: 8.7-RT | Alignment: [ALT 1B
Elev.: [1.61t Latitude: 132403021 |Longitude: |-80.448901 | Date Started: 8/4/2016
Total Depth: |74t | Soil Depth: |74 ft | Core Depth: |N/Aft |Date Completed: | 8/4/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
5 < o |lo. | 08 . PL I\é}C LL
Sg | ge MATERIAL DESCRIPTION GBIESE| EE|. % s .| S
8~ | o~ 571867 8331228 %2 A FINES CONTENT (%)
u 2 &8 5 F 010 20 30 40 50 60 70 80 90
| _| DRILL TO 70.0 FEET | S S T S
-53.4- . -
-58.4- . -
-63.4- . .
e84 70.0] - - 70.0_ P
_ | Wet, Olive Gray, Non-Plastic, Sandy Fine _ 2 |o - N
| 72.0_ SILT (ML/A-4(0)), Munsell=5Y 4/2, LL=NP, 72.0 UD-3 |%REC=100 A O
] \PL=NP, PI=NP, NMC=58.8%, %#200=52.0 / 1 up4 |osrEC=100
4 740 Wet, Olive Gray, Non-Plastic, Sandy Fine
-73.4 = \SILT (ML/A-4(0)), Munsell=5Y 4/2 / e
] | Boring Terminated at 74.0 feet ]
-78.4- . -
-83.4- . -
-88.4- . .
-93.4+ . -
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[AP-5
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 106+03 | Offset: 26.3-LT | Alignment: |ALT 1B
Elev.: [2.31t Latitude: 132.402547 | Longitude: |-80.44727 Date Started: 8/2/2016
Total Depth: |32t | Soil Depth: |32t | Core Depth: |N/Aft |Date Completed: |8/2/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
® SPTNVALUE®
5 - o o | o § 9 PL I\é}C LL
sg | & 581888 EE |, % 5 | S
3 g MATERIAL DESCRIPTION g_. 5 8 §3 e © % o ; A FINES CONTENT (%)
w 0.0 [yMarsh 28 5 F 0 10 20 30 40 50 60 70 80 90
DRILL TO 6.0 FEET A
271 1 - ——
1 e0 6.0 1
Wet, Gray, Non-Plastic, Poorly Graded Fine
SAND (SP/A-3), Munsell=5Y 6/1, LL=NP, oo
— < PL=NP, PI=NP, NMC=21.6%, %#200=3.0 - UD-1 | %REC=80 A O N
1 80 8.0 _
Wet, Gray, Non-Plastic, Poorly Graded Fine
SAND (SP/A-3), Munsell=5Y 6/1
5 5 - UD-2 | %REC=60 5
774 100
' DRILL TO 28.0 FEET
-12.7+ 5 5
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
| UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT G5396 - HARBOR RIVER SPT AND CPT.GPJ FME2017.GDT 2/14/17

SC%T Soil Test Log

Project ID:| P026862 | County: | Beaufort | Boring No.:[AP-5
Site Description: | US 21 Bridge Replacement over Harbor River | Route: | US 21
Eng./Geo.: | C. Pierc | Boring Location:| 106+03 | Offset: 26.3-LT | Alignment: |ALT 1B
Elev.: [2.31t Latitude: 132.402547 | Longitude: |-80.44727 Date Started: 8/2/2016
Total Depth: |32t | Soil Depth: |32t | Core Depth: |N/Aft |Date Completed: |8/2/2016
Bore Hole Diameter (in): |4 | Sampler Configuration |Liner Required: | Y ® |LinerUsed: [Y ®
Drill Machine: | CME 45B Drill Method: | RW Hammer Type: Automatic | Energy Ratio:| 83.1%
Core Size: | N/A Driller: | M.AD. Groundwater: | TOB |0 ft |24HR | TIDAL
@ SPTNVALUE @
S p o |lo. |28 . PL MC LL
Sg | ge MATERIAL DESCRIPTION GBIESE| EE|. % s .| S
8~ | o~ 571867 8331228 %2 A FINES CONTENT (%)
u 28 5 F 010 20 30 40 50 60 70 80 90
DRILL TO 28.0 FEET A
-17.7 . .
22.71 - -
1 280 28.0
Wet, Gray, Non-Plastic, Poorly Graded Fine
SAND (SP/A-3), Munsell=5Y 5/1 :
. . - UD-3 |%REC=100 g
2774 300 _ _ 30.0
Wet, Gray, Non-Plastic, Poorly Graded Fine :
SAND (SP/A-3), Munsell=5Y 5/1, LL=NP, :
- | PL=NP, PI=NP, NMC=26.6%, %#200=2.9 4 U4 |%wrEC=100 a: o
1 320 :
Boring Terminated at 32.0 feet
-32.7 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
UD - Undisturbed Sample CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing




I i' US 21 Bridge Replacement over Harbor River -
&ME Beaufort County, South Carolina Con e P en etr a t’ on Tes t CP T'1
CONSERLIANDS Date: Aug. 26 ;gﬁt T Stati 13+72 Total Depth: 127.5 ft
ate: Aug. 26, ation: 13+ otal Depth: .
Estimated Water Depth: 6 ft Offset: 7.0-LT Termination Criteria: Target Depth
Rig/Operator: Conetec Elevation: 8.5 Cone Size:

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(ft) a f U, ——u, Equivalent N60 MAI = 1 (ft)

(tsf) (tsf) (tsf) (1990)
80 160 240 320 5 10 15 20 0 20 40 60

20 40 60 80

o o : : : : : : : ] s : : : Gravelly Sand to Sand |
= 10 -+ — ....... ....... ............ : : . ESEEEEE] ERERER ....... ....... ......

, 15 , . PRSRNE e e e Breeesdens e ............ e e e
F 20 {5 i ] pe L SRS
; 25 1 : : : : : : : : R - : : :

- 30
- 35 |
40
F 45 1
- 50
- 55
- 60
- 65
- 70
- 75 +
- 80 |-
- 85
- 00 -
- 95
- 100 |
- 105
- 110
AR e R
STV (S NN SR I ] T
s f o] B SN TS RS S N S

»
2 SN W B 45
2 T - 50
S 55 -
TN N DO - 60
XU S DO - 65
= 70 ]
- TN 75
TS - 80 -
S 85
D e — 90
3 S T - 95
00 S DO 100
S 0 S S B 105 -
0 IO O 110
T 2O N 115

CPT-1

Page 1 of 1 Electronic File Name: 14-54074 CPO1.cor
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CPT REPORT - STANDARD G5396 - HARBOR RIVER SPT AND CPT.GPJ CPT TEST.GPJ 11/3/16

US 21 Bridge Replacement over Harbor River -
F&ME Beaufort County, South Carolina Cone Penetration Test SCPT-2
CONSULTANTS Project Number :P026862 -
Date: Aug. 25,2014 Station: 62+99 Total Depth: 88.9 ft
Estimated Water Depth: 8 ft Offset: 27.1-RT Termination Criteria: Maximum Reaction Force
Rig/Operator: Conetec Elevation: 10.7 Cone Size:
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(ft) a f. U, ——u, R, Equivalent N60 MAI = 1 (ft)
(tsf) (tsf) (tsf) (%) (1990)
0 8|0 1f|50 2£I10 3?0 5 1.0 1|5 2|0 0 2|0 4|0 6|0 ? éll GIS E} 2|0 4|0 6|0 8|0
: : - : : : : : ] - : : : : : : : ] - - - : : - 10
. : : : Gravelly Sand to Sand
5 B T TR N L 5
10 _: ............................ L o A
[ : : : : Sands-Clean Sand to ]
15 _7 . ...... ....... o ...... SlItySand I _5 t
20 _E. S P PP L 40
25 - 15 .
30 D R R T I T S R R R T I T, R R T I b R R T T I & I I R R R R R [ -20 ]
Sands-Clean Sand to
35 - Silty Sand L o5
40 _E ................................ L 30 4
45 _ ZS S A P S L 35 ]
50 _E. .............................. L 40 4
[ Sand Mixtures-Silty Sand
55 _: .................................. to Sandy Silt L 45
60 o R LR LR S L 50
65 B T T eees B - TR R T B PR T A - T B T D R silt Mixtures-Clay siltto _55 ]
Silty Clay ]
70 N R R T I P R T e T | . T R R R R I S N L L I T N N I L [ _60 ]
75 Silt Mixtures-Clay Siltto |- -65
[ Silty Clay ]
80 75. ................................... L 70 4
85 7 o O I o e N N B e  ———anaaanl TR N B T PR J L 75
Page 1 of 1 Electronic File Name: 14-54074 SP02.cor




F&ME Vs grideerepacementover tarvorRiver 0o e Papetration Test CPT-3

CONSULTANTS Project Number :P026862
Date: Sep. 23,2015 Station: 42+42 Total Depth: 70.5 ft
Estimated Water Depth: 0 ft Offset: 96.4'-LT Termination Criteria: Maximum Reaction Force
Rig/Operator: M.A.D. Elevation: 2.4 Cone Size:

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(ft) a f. U, ——u, R, Equivalent N60 MAI = 1 (ft)
(tsf) (tsf) (tsf) (%) (1990)

0 8|0 1E|50 2‘}0 3?0 5 1.0 1|5 2|0 v) 2|0 4|0 6|0 2 éll EIS E} 2|0 4|0 6|0 8|0

[ Clays-Clay to Silty Clay [ O ‘
= _5 -
- -10
- -15
- _20 ]
- _25 ]
- _30 -
- -35
- 40
- 45
- 50

Silt Mixtures-Clay Silt to

= Silty Clay

Silt Mixtures-Clay Siltto |- -55 .
Silty Clay ]
Silt Mixtures-Clay Silt to | -60 7
= Silty Clay ]
= _65 -

CPT-3

Page 1 of 1 Electronic File Name: Habor River Hwy 21 CPT-03.cpt
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I i' US 21 Bridge Replacement over Harbor River -
&ME Beaufort County, South Carolina Cone P enetr atlon TeSt CP T'4
CONSULTANTS Project Number :P026862
Date: Sep. 23,2015 Station: 49+36 Total Depth: 75.5ft
Estimated Water Depth: 0 ft Offset: 76.2'-LT Termination Criteria: Maximum Reaction Force
Rig/Operator: M.A.D. Elevation: 1.6 Cone Size:
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(ft) — U, ——u, Equivalent N60 MAI = 1 (ft)
(tsf) (1990)
I ¥ 2 4 & 20 40 60 80
: : : : : : : Clays-Clay to Silty Clay -0 7
- 5
L 5
- 10 ]
- -10
- 15 Gravelly Sand to Sand ]
- -15
- 20
= _20 ]
Sand Mixtures-Silty Sand
- o5 to Sandy Silt
- _25 ]
- 30
- _30 ]
- 35
- _35 ]
- 40
= _40 ]
- 45
- 45
- 50
- _50 ]
- 55
| 55 |
L 60 SiItMixtSuinl'teyséCl:&I]a;/ySiltto o0
- 65
- 65
70 i+ el S
-70
- 75
Page 1 of 1 Electronic File Name: Habor River Hwy 21 CPT-04.cpt

CPT REPORT - STANDARD G5396 - HARBOR RIVER SPT AND CPT.GPJ CPT TEST.GPJ 10/6/16




F&ME  vs#grideerepacementover tarvorRiver 0o e Pepetration Test CPT-5

CONSULTANTS Project Number :P026862
Date: Sep. 24,2015 Station: 60+88 Total Depth: 75.0 ft
Estimated Water Depth: 0 ft Offset: 78.7'-LT Termination Criteria: Maximum Reaction Force
Rig/Operator: M.A.D. Elevation: 2.5 Cone Size:
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent N60 SBT Fr Noi'malized Elev
(ft) —_—u, ——u, MAI = 1 (ft)
(tsf) (1990)
¥ 20 4 & 20 40 60 80
L o
- 5 Clays-Clay to Silty Clay
L 5 ]
L 10 S S O AP P
- 10
L o5 o B B
- 15
T e O O A P Sand ':’gg:fgyss”l‘l{ Sand
Sands-Clean Sand to - 20
L T B g A I | D I S e e Silty Sand
Sand Mixtures-Silty Sand [~ -25 ’
L 50 b ] R b to Sandy Silt
L 30 4
[ g5 I R B
T - -35
L 40 [ } ...... ..................... - _
[ b : and Mixtures-Silty Sand 1
i : to Sandy Silt - -40
- 45 F&ioeeihieeniti i e I U SRS
L 45
- 50
L 50
- 55
L 55

Silt Mixtures-Clay Siltto [ 60
Silty Clay h

.................................

CPT-5

Page 1 of 1 Electronic File Name: Habor River Hwy 21 CPT-05.cpt
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CPT REPORT - STANDARD G5396 - HARBOR RIVER SPT AND CPT.GPJ CPT TEST.GPJ 10/6/16

I i' US 21 Bridge Replacement over Harbor River -
&ME Beaufort County, South Carolina Con e P en etr a tl on Tes t CP T'6
CONSULTANTS Project Number :P026862
Date: Sep. 24,2015 Station: 69+12 Total Depth: 82.0 ft
Estimated Water Depth: 0 ft Offset: 41.6'-LT Termination Criteria: Maximum Reaction Force
Rig/Operator: M.A.D. Elevation: 2.0 Cone Size:

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(f';’) PR o e b asl Equivalent N60 VA2 1 0
(tsf) (tsf) (tsf) (1990)

| 80 160 240 320 5 10 15 20 W 20 40 60 20 40 60 80
B N N N N N N N N N N N N N N N L o
= 5 B R R s I T R R R N S P N T I N i R I R I I I e FIR A P I LI IR PP . . . ]
: Silt Mlxtsuinl'teysé(l::;/y Siltto [ 5 7
| 10 . . .................................................................................................. R R R R R TR ]
; - -10
R T T s I O I S Oy e I B ST R St N TR L LT PERPER A PR TR SRR SiItMixtSuinl'teyséCl:&I]a;/ySiltto . 7
] o - -20
s T~ | R T T I S S ST R S, 1
| s
C a0 Ao b B | DU Clays-Clay to Silty Clay
T - -30
i SUURRESURRRESURURNEURRRTSURRI I SOUOON ]! ..... SRS SRR SR
T S a5
d 1| 7 - -40
- _45 ]
- _50 ]
- _55 ]
L oeo L4 ki i a ) R B Silt Mixtures Clay Silt to
ilty Clay 60 ]
[ P P B O A AP SO
2 o ~F -65 1
Silt Mixtures-Clay Silt to
= S N S Silty Clay
- -70
q 7 - 75
- PP : ] o ]
Page 1 of 1 Electronic File Name: Habor River Hwy 21 CPT-06.cpt




US 21 Bridge Replacement over Harbor River -
F&ME Beaufort County, South Carolina Cone Penetration Test CPT-7
CONSULTANTS Project Number :P026862 -
Date: Sep. 22,2015 Station: 100+84 Total Depth: 79.9 ft
Estimated Water Depth: 0 ft Offset: 1.9-LT Termination Criteria: Maximum Reaction Force
Rig/Operator: M.A.D. Elevation: 1.7 Cone Size:

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio . SBT Fr Normalized Elev
(ft) a f. U, ——u, Equivalent N60 MAI = 1 (ft)
(tsf) (tsf) (tsf) (1990)

80 160 240 320 5 10 15 20 v) 20 40 60 20 40 60 80
0 : - : : : : : : . — : : : : : : : |
: : : : : : : : : : : : : : : ﬁ L o0 ]
L 5 1. T R B i i BTN
Gravelly Sandto Sand | -5 N
- 10 R T e L T L T B LT T S B L R L R R R T o e R A S L LR L T SIPI e ]
- -10
- 15 4+ P s s RS N & A T F R e O P s N I A A I N S e VA [ 1
- -15
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INTRODUCTION

Borehole geophysical measurements were collected in one (1) boring at Harbor River in Beaufort,
South Carolina. Data acquisition was performed on July 18", 2016 by Jonathan Jordan of
GEOVision. Data analysis and report preparation were performed by Emily Feldman and Victor
Gonzalez and reviewed by John Diehl of GEOVision. The work was performed for F&ME

Consultants, Inc. with Mike Miller serving as the point of contact.

This report describes the field measurements, data analysis, and results of this work.

SCOPE OF WORK

This report presents the results of borehole geophysical measurements collected on July 18", 2016
as detailed in Table 1.

Robertson Geologging (RG) ELOG and 3-Arm Mechanical Caliper (CAL) probes were used to
collect long and short normal resistivity, single point resistance, self-potential, and borehole
diameter, respectively. Both probes also acquired natural gamma (NG). The probes acquire data at

up to 0.05 foot sample rate.

Measurement procedures followed these ASTM standards:
e ASTM D5753-05 (Re-approved 2010), “Planning and Conducting Boring Geophysical
Logging”
e ASTM D6274-98 (Re-approved 2004), “Conducting Boring Geophysical Logging -

Gamma”

Data were combined and plotted as profiles of the preceding parameters versus depth.
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INSTRUMENTATION

Suspension Velocity Instrumentation

Suspension velocity measurements were performed using the suspension PS logging system,
manufactured by OYO Corporation, and their subsidiary, Robertson Geologging. This system
directly determines the average velocity of a 3.3-foot high segment of the soil column surrounding
the boring of interest by measuring the elapsed time between arrivals of a wave propagating
upward through the soil column. The receivers that detect the wave, and the source that generates
the wave, are moved as a unit in the boring producing relatively constant amplitude signals at all
depths.

The suspension system probe consists of a combined reversible polarity solenoid horizontal shear-
wave source (SH) and compressional-wave source (P), joined to two biaxial receivers by a flexible
isolation cylinder, as shown in Figure 1. The separation of the two receivers is 3.3 feet, allowing
average wave velocity in the region between the receivers to be determined by inversion of the
wave travel time between the two receivers. The total length of the probe as used in these surveys
is approximately 22 feet, with the center point of the receiver pair 12.5 feet above the bottom end

of the probe.

The probe receives control signals from, and sends the digitized receiver signals to,
instrumentation on the surface via an armored conductor cable. The cable is wound onto the drum
of a winch and is used to support the probe. Cable travel is measured to provide probe depth data

using a sheave of known circumference fitted with a digital rotary encoder.

The entire probe is suspended in the boring by the cable, therefore, source motion is not coupled
directly to the boring walls; rather, the source motion creates a horizontally propagating impulsive
pressure wave in the fluid filling the boring and surrounding the source. This pressure wave is
converted to P and SH-waves in the surrounding soil and rock as it passes through the casing and
grout annulus and impinges upon the wall of the boring. These waves propagate through the soil

and rock surrounding the boring, in turn causing a pressure wave to be generated in the fluid
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surrounding the receivers as the soil waves pass their location. Separation of the P and Sq-waves

at the receivers is performed using the following steps:

1. Orientation of the horizontal receivers is maintained parallel to the axis of the source,
maximizing the amplitude of the recorded S -wave signals.

2. At each depth, Sy-wave signals are recorded with the source actuated in opposite
directions, producing SH-wave signals of opposite polarity, providing a characteristic SH-
wave signature distinct from the P-wave signal.

3. The 6.3 foot separation of source and receiver 1 permits the P-wave signal to pass and
damp significantly before the slower S-wave signal arrives at the receiver.

4. In saturated soils, the received P-wave signal is typically of much higher frequency than the
received SH-wave signal, permitting additional separation of the two signals by low pass
filtering.

5. Direct arrival of the original pressure pulse in the fluid is not detected at the receivers
because the wavelength of the pressure pulse in fluid is significantly greater than the
dimension of the fluid annulus surrounding the probe (feet versus inches scale), preventing

significant energy transmission through the fluid medium.

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows:

1. The source is fired in one direction producing dominantly horizontal shear with some
vertical compression, and the signals from the horizontal receivers situated parallel to the
axis of motion of the source are recorded.

2. The source is fired again in the opposite direction and the horizontal receiver signals are
recorded.

3. The source is fired again and the vertical receiver signals are recorded. The repeated source
pattern facilitates the picking of the P and Sy-wave arrivals; reversal of the source changes

the polarity of the S-wave pattern but not the P-wave pattern.
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The data from each receiver during each source activation is recorded as a different channel on the
recording system. The Suspension PS system has six channels (two simultaneous recording
channels), each with a 1024 sample record. The recorded data are displayed as six channels with a

common time scale. Data are stored on disk for further processing.

Review of the displayed data on the recorder or computer screen allows the operator to set the
gains, filters, delay time, pulse length (energy), and sample rate to optimize the quality of the data
before recording. Verification of the calibration of the Suspension PS digital recorder is performed
every twelve months using a NIST traceable frequency source and counter, as presented in

Appendix C.
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Caliper / Natural Gamma Instrumentation

Caliper and natural gamma data were collected using a mechanical 3-arm caliper probe (CAL)
manufactured by Robertson Geologging, Ltd. The probe is 6.82 feet long, and 1.5 inches in

diameter. As configured, the probe can measure boring diameters between 1.6 and 12 inches.

This probe is useful in the following studies:
e Measurement of boring diameter and volume
e Location of hard and soft formations
e Location of fissures, caving, pinching and casing damage
e Bed boundary identification

e Strata correlation between borings

The probe receives control signals from, and sends the digitized measurement values to, a
Robertson Micrologger Il (MLII) on the surface via an armored cable. The cable is wound onto the
drum of a winch and is used to support the probe. Cable travel is measured to provide probe depth
using a sheave of known circumference fitted with a digital rotary encoder. Probe and depth data
are transmitted by USB link from the MLII unit to a laptop computer where it is displayed and

stored.

The caliper consists of three arms, each with a toothed quadrant at their base, pivoted in the lower
probe body. A toothed rack engages with each quadrant, constraining the arms to move together.
Linear movement of the rack is coupled to opening and closing of the arms. Springs hold the arms
open in the operating position. A motor drive retracts the arms, allowing the probe to be lowered
into the boring. The rack is coupled to a potentiometer which converts movement into a voltage

sensed by the probe's microprocessor.

Natural gamma measurements rely on small quantities of radioactive material contained in soil and

rocks to emit gamma radiation as they decay. Trace amounts of uranium and thorium are present
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in a few minerals. Feldspar, mica and clays will include traces of a radioactive isotope of
potassium. The radiation is detected by scintillation - the production of a tiny flash of light when
gamma rays strike a crystal of sodium iodide. The light is converted into an electrical pulse by a
photomultiplier tube. Pulses above a threshold value of 60 KeV are counted by the probe's
microprocessor. The measurement is useful because the radioactive elements are concentrated in

certain soil and rock types, e.g., clay or shale, and depleted in others, e.g., sandstone or coal.

Elog / Natural Gamma Instrumentation

Elog and natural gamma data were collected using an electric log probe (ELOG), manufactured by
Robertson Geologging, Ltd. This probe measures Single Point Resistance (SPR), short normal (16
inch) resistivity, long normal (64 inch) resistivity, Spontaneous Potential (SP) and natural gamma.
The ELGX probe is 8.20 feet long, and 1.73 inches in diameter. The addition of an insulated bridle

cable makes the functional length of the tool 41 feet.

This probe is useful in the following studies:
e Bed boundary identification
e Strata correlation between borings

e Strata geometry and type (shale indication)

The probe receives control signals from, and sends the digitized measurement values to, a
Robertson Micrologger Il (MLII) on the surface via an armored cable. The cable is wound onto the
drum of a winch and is used to support the probe. Cable travel is measured to provide probe depth
using a sheave of known circumference fitted with a digital rotary encoder. The probe and depth
data are transmitted by USB link from the MLII unit to a laptop computer where it is displayed and

stored.
The resistivity section of the probe operates by driving an alternating current into the formation

from the central SPR/DRIVE electrode. The current returns via the logging cable armor. However,

to ensure adequate penetration of the formation, a 10 meter (32.8 feet) insulated bridle cable is
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attached between the probe and cablehead, making the functional length of the probe 41 feet. The
bridle is comprised of 10 meters of insulated cable with a remote, or reference, electrode located at
the top. Voltages are measured between the 16 inch and 64 inch electrodes and the remote earth

connection at surface, as noted below:

e Single Point Resistance (SPR): The current flowing to the cable armor is measured along

with the voltage at the SPR electrode. The voltage divided by current gives resistance.

e Spontaneous Potential (SP): This is the DC bias of the 16 inch electrode with respect to the

voltage return at the surface (ground stake).

Data quality depends on good grounding at the surface. This is achieved with a metal stake driven

into the ground near the borehole.

Natural gamma measurements rely on small quantities of radioactive material contained in soil and
rocks to emit gamma radiation as they decay. Trace amounts of uranium and thorium are present
in a few minerals. Feldspar, mica and clays will include traces of a radioactive isotope of
potassium. The radiation is detected by scintillation - the production of a tiny flash of light when
gamma rays strike a crystal of sodium iodide. The light is converted into an electrical pulse by a
photomultiplier tube. Pulses above a threshold value of 60 KeV are counted by the probe's
microprocessor. The measurement is useful because the radioactive elements are concentrated in

certain soil and rock types, e.g., clay or shale, and depleted in others, e.g., sandstone or coal.
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MEASUREMENT PROCEDURES

Suspension Velocity Measurement Procedures

Boring SB-1 was logged uncased from 80 feet below ground surface, and filled with water.
Measurements followed the GEOVision Procedure for P-S Suspension Seismic Velocity Logging,
revision 1.5. Prior to each logging run, the probe was positioned with the top of the probe even
with a stationary reference point. The electronic depth counter was set to the distance between the
mid-point of the receiver and the top of the probe, minus the height of the stationary reference
point, if any, verified with a tape measure, and recorded on the field logs. The probe was lowered

to the bottom of the boring, stopping at 1.6 foot intervals to collect data, as summarized in Table 2.

At each measurement depth the measurement sequence of two opposite horizontal records and one
vertical record was performed, and the gains were adjusted as required. The data from each depth
were viewed on the computer display, checked, and recorded on disk before moving to the next
depth.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.

Caliper / Natural Gamma Measurement Procedures

Measurement procedures followed these ASTM standards:
e ASTM D5753-05 (Reapproved 2010), “Planning and Conducting Borehole Geophysical
Logging”
e ASTM D6167-11, “Conducting Borehole Geophysical Logging — Mechanical - Caliper”
e ASTM D6274-10, “Conducting Borehole Geophysical Logging — Gamma”
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The CAL probe does not require a fluid filled boring for proper operation. Prior to logging,
measurement depths were referenced to ground level. This was done by placing the top of the
probe even with a fixed reference point, such as top of casing or drill mud bucket. Then the
electronic depth counter was set to the probe length minus the height of the reference point. Once
verified with a tape measure, these calculations were recorded on a field log. Offset distances
between probe tip and measurement points are corrected by the acquisition software. The probe
was then lowered to the bottom of the boring, the caliper arms opened via software control, the
software recorder turned on and data were acquired on ascent. The probe was returned to the
surface at approximately 10-15 feet/minute, collecting data continuously at 0.05-foot spacing, as

summarized in Table 2.

Prior to use, caliper tool operation was verified using GEOVision verification plate S/N 203. Plate
S/N 203 is a circular aluminum plate with a series of four machined annular slots in the top surface
for fitting the tips of the caliper arms. The slots have outside diameters from 2.1 to 8.0 inches.
Methodically, the nose of the probe is centered through the central hole of the verification plate.
The caliper probe arms are opened under program control, and a log recorded as the tips of the
arms are sequentially placed in the four slots on the plate. The measured dimensions, as displayed

on the computer screen, are recorded and compared to the verification plate know diameters.

If the verification records do not fall within +/- 0.05 inches of the verification plate values, the
caliper tool is re-adjusted using the four point verification plate and the verification log repeated.
As with the verification, the tips of the caliper arms are placed in the holes marked with the known
diameter. During re-adjustment, the value of the current point, as stamped on the jig, is entered via
the control computer. The system counts for 15 seconds to make an average of the response. The
procedure is repeated for the remaining openings. The computation and generation of the
adjustment file is entirely automatic. The adjustment file is simply the set of coefficients of a

quadratic curve which fits the four data points.
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Natural gamma was not calibrated in the field, as it is a qualitative measurement, not a quantitative
value, and is used only to assist in picking transitions between stratigraphic units, as described in
ASTM D6274-10, “Conducting Borehole Geophysical Logging — Gamma”.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.

Natural gamma was not calibrated in the field, as it is a qualitative measurement, not a quantitative
value, and is used only to assist in picking transitions between stratigraphic units, as described in
ASTM D6274-10, “Conducting Borehole Geophysical Logging — Gamma”.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.

Elog / Natural Gamma Measurement Procedures

Measurement procedures followed these ASTM standards:
e ASTM D5753-05 (Re-approved 2010), “Planning and Conducting Boring Geophysical
Logging”
e ASTM D6274-10, “Conducting Boring Geophysical Logging — Gamma”

The ELOG probe requires a fluid filled boring for proper operation. Prior to logging, measurement
depths were referenced to ground level. This was done by placing the top of the probe even with a
fixed reference point, such as top of casing or drill mud bucket. Then the electronic depth counter
was set to the probe length minus the height of the reference point. Once verified with a tape
measure, these calculations were recorded on a field log. Offset distances between probe tip and

measurement points are corrected by the acquisition software.

The probe is connected to the logging cable using a 32.8 foot long insulating cable section or

“bridle”. The probe head was insulated by wrapping all exposed metal of the cable head and probe
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with self-amalgamating insulation tape. The 32.8 foot insulating yoke was checked for any
damage, and repaired with self-amalgamating insulation tape as needed. The functional length of

the probe with the bridle cable is 41 feet.

Prior to logging, measurement depths were referenced to ground level. This was done by
positioning the probe with the top of the yoke even with a fixed reference point, such as top of
casing or drill mud bucket. Then the electronic depth counter was set to the probe and bridle length
(41 feet) minus the height of the reference point. Once verified with a tape measure, these
calculations were recorded on a field log. Offset distances between probe tip and measurement
points are corrected by the acquisition software. The probe was then lowered to the bottom of the
boring, the software recorder turned on and data were acquired on ascent.. The probe was then
returned to the surface at approximately 10 feet/minute, collecting data continuously at 0.05 foot
spacing, until the yoke electrode cleared the surface of the borehole fluid or the probe entered the

surface casing, as summarized in Table 2.

The reference ground stake was driven firmly into the ground near the borehole and connected to

the ground socket on the winch junction box.

This probe was not calibrated in the field, as it is used to provide qualitative measurements, not
quantitative values, and is used only to assist in picking transitions between stratigraphic units, as
described in ASTM D5753-05 (Reapproved 2010), Planning and Conducting Boring Geophysical
Surveys. A functional test was performed prior to use by applying fixed resistance values across
the probe electrodes, as well as a 100 millivolt signal across the SP electrodes, and recording the

resultant output of the system.
Natural gamma was not calibrated in the field, as it is a qualitative measurement, not a quantitative

value, and is used only to assist in picking transitions between stratigraphic units, as described in
ASTM D6274-10, Conducting Boring Geophysical Logging - Gamma.
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Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.
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DATA ANALYSIS

Suspension Velocity Analysis

Using the proprietary OYO program PSLOG.EXE version 1.0, the recorded digital waveforms
were analyzed to locate the most prominent first minima, first maxima, or first break on the
vertical axis records, indicating the arrival of P-wave energy. The difference in travel time between
receiver 1 and receiver 2 (R1-R2) arrivals was used to calculate the P-wave velocity for that 1.0
meter segment of the soil column. When observable, P-wave arrivals on the horizontal axis records
were used to verify the velocities determined from the vertical axis data. The time picks were then
transferred into a Microsoft Excel® template (version 2003 SP2) to complete the velocity
calculations based upon the arrival time picks made in PSLOG. The Microsoft Excel® analysis

files are included on the data disk that accompanies this report.

The P-wave velocity over the 6.3-foot interval from source to receiver 1 (S-R1) was also picked
using PSLOG, and calculated and plotted in Microsoft Excel®, for quality assurance of the velocity
derived from the travel time between receivers. In this analysis, the depth values as recorded were
increased by 4.8 feet to correspond to the mid-point of the 6.3-foot S-R1 interval. Travel times
were obtained by picking the first break of the P-wave signal at receiver 1 and subtracting 4
milliseconds, the calculated and experimentally verified delay from source trigger pulse (beginning
of record) to source impact. This delay corresponds to the duration of acceleration of the solenoid

before impact.

As with the P-wave records, the recorded digital waveforms were analyzed to locate clear SH-wave
pulses, as indicated by the presence of opposite polarity pulses on each pair of horizontal records.
Ideally, the SH-wave signals from the 'normal' and 'reverse' source pulses are very nearly inverted
images of each other. Digital Fast Fourier Transform — Inverse Fast Fourier Transform (FFT -
IFFT) lowpass filtering was used to remove the higher frequency P-wave signal from the Sy-wave
signal. Different filter cutoffs were used to separate P- and SH-waves at different depths, ranging

from 600 Hz in the slowest zones to 4000 Hz in the regions of highest velocity. At each depth, the
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filter frequency was selected to be at least twice the fundamental frequency of the Sy-wave signal

being filtered.

Generally, the first maxima were picked for the 'normal’ signals and the first minima for the
'reverse' signals, although other points on the waveform were used if the first pulse was distorted.
The absolute arrival time of the 'normal’ and 'reverse’ signals may vary by +/- 0.2 milliseconds, due
to differences in the actuation time of the solenoid source caused by constant mechanical bias in
the source or by boring inclination. This variation does not affect the R1-R2 velocity
determinations, as the differential time is measured between arrivals of waves created by the same
source actuation. The final velocity value is the average of the values obtained from the 'normal’

and 'reverse' source actuations.

As with the P-wave data, SH-wave velocity calculated from the travel time over the 6.3-foot
interval from source to receiver 1 was calculated and plotted for verification of the velocity derived
from the travel time between receivers. In this analysis, the depth values were increased by 4.8 feet
to correspond to the mid-point of the 6.3-foot S-R1 interval. Travel times were obtained by picking
the first break of the Sy-wave signal at the near receiver and subtracting 4 milliseconds, the
calculated and experimentally verified delay from the beginning of the record at the source trigger

pulse to source impact.

These data and analysis were reviewed by John Diehl as a component of GEOVision’s in-house

data validation program.

Figure 2 shows an example of R1 - R2 measurements on a sample filtered suspension record. In
Figure 2, the time difference over the 3.3 foot interval of 1.88 milliseconds for the horizontal
signals is equivalent to an Spy-wave velocity of 1745 feet/second. Whenever possible, time
differences were determined from several phase points on the Sy-waveform records to verify the
data obtained from the first arrival of the S-wave pulse. Figure 3 displays the same record before

filtering of the Sy-waveform record with a 1400 Hz FFT - IFFT digital lowpass filter, illustrating
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the presence of higher frequency P-wave energy at the beginning of the record, and distortion of

the lower frequency S-wave by residual P-wave signal.

Caliper / Natural Gamma

CAL and NG data do not require analysis; however depths to identifiable boring log features, such
as distinct natural gamma transitions, were compared to verify consistent depth readings on all
logs. Using WellCAD software version 5.1, CAL and NG data were combined with other line log
data and converted to LAS 2.0 and PDF formats.

Elog / Natural Gamma Analysis

ELOG and NG data do not require analysis; however depths to identifiable boring log features,
such as distinct natural gamma transitions, were compared to verify consistent depth readings on
all logs. Using WellCAD software version 5.1, ELOG and NG data were combined with other line
log data and converted to LAS 2.0 and PDF formats.
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RESULTS

Suspension Velocity Results

Suspension R1-R2 P- and SH-wave velocities for Boring SB-1 are plotted in Figure 5. The
suspension velocity data presented in this figure are also presented in Table 3. The Microsoft

Excel® analysis file is included in the electronic data that accompanies this report.

P- and SH-wave velocity data from R1-R2 analysis and quality assurance analysis of S-R1 data are
plotted together in Figure A-1 to aid in visual comparison. It should be noted that R1-R2 data are
an average velocity over a 3.3-foot segment of the soil column; S-R1 data are an average over 6.3
feet, creating a significant smoothing relative to the R1-R2 plots. The S-R1 velocity data displayed
in this figure are also presented in Table A-1 and included in the Microsoft Excel® analysis file that
accompanies this report. The Microsoft Excel® analysis file includes Poisson’s Ratio calculations,

tabulated data and plots.

Caliper / Natural Gamma Results

Caliper (CAL) data are presented on combination line log plots with ELOG and NG data
(Appendix B). All logs are scaled to the API 5-inch (1 inch = 20 feet) standard. Depths on all
figures and tables are referenced to ground surface. LAS 2.0 data and Acrobat files of the plots are

included in the boring specific sub-directories in the data directory that accompanies this report.
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Elog / Natural Gamma Results

ELOG data are presented on combination line log plots with CAL and NG data (Appendix B). All
logs are scaled to the API 5-inch (1 inch = 20 feet) standard. Depths on all figures and tables are
referenced to ground surface. LAS 2.0 data and Acrobat files of the plots are included in the

boring specific sub-directories in the data directory that accompanies this report.
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SUMMARY
Discussion of Suspension Velocity Results

Suspension PS velocity data are ideally collected in an uncased fluid filled boring, drilled with

rotary mud (rotary wash) methods, as found in the case of this boring.

Suspension PS velocity data quality is judged based upon 5 criteria.

e Consistent data between receiver to receiver (R1 — R2) and source to receiver (S — R1) data.
e Consistency between data from adjacent depth intervals.

e Consistent relationship between P-wave and SH -wave (excluding transition to saturated
soils)

o Clarity of P-wave and S-wave onset, as well as damping of later oscillations.

e Consistency of profile between adjacent borings, if available.

Good correspondence between the shapes of the P- and SH-wave velocity curves are observed for
this data set. The raw data was of excellent quality, obviating the need for any filtering or other
post processing. The velocities derived from S-R1 and R1-R2 data are in good agreement for this

borehole, providing verification of the higher resolution R1-R2 data.

There is an interesting drop in both P- and S-wave velocities at about 294 feet below ground
surface (bgs). The P-wave velocity drops below water velocity, indicating possibly a thin

unsaturated zone. Low Vs velocities continue down to about 400 feet bgs.

Discussion of Caliper / Natural Gamma Results

The caliper log for boring SB-1 shows fairly consistent 6” gauge below the casing to about 248’,
where the gauge narrows to 5”, likely due to a change in bit size. The gauge narrows again to 4”
at about 452’ bgs. The caliper log terminated at 475 due to collapse of the hole. This was the

final log to be run.
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There were no significant variations in the Natural Gamma log, but notable correspondence

between minor features, particularly the events at about 285’ and 400°.

Discussion of Elog / Natural Gamma Results

Elog data were acquired in this borehole to full depth, including long- and short-normal resistance,
single-point resistance (SPR), and self-potential (SP). ELog data correlate well with other line

logs, further assisting identification of lithologic variability with depth.
Natural Gamma data collected with this probe is not presented, as it is of lower vertical resolution

than that collected with the CAL probe. However, the data correlates very well with the Caliper

NG, and confirms the accuracy of the results.

Report 16248 Harbor River Borehole Geophysics rev 0 Page 24 of 51 August 24, 2016



Suspension Velocity Data Reliability

P- and SHq-wave velocity measurement using the Suspension Method gives average velocities over
a 3.3-foot interval of depth. This high resolution results in the scatter of values shown in the
graphs. Individual measurements are very reliable with estimated precision of +/- 5%.
Standardized field procedures and quality assurance checks contribute to the reliability of these

data.

Quality Assurance

These borehole geophysical measurements were performed using industry-standard or better
methods for measurements and analyses. All work was performed under GEOVision quality

assurance procedures, which include:

e Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation
e Use of standard field data logs
e Independent review of calculations and results by a registered professional engineer, geologist,

or geophysicist.
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Table 1. Boring locations and logging dates

LOCATION®
BORING DATES ELEVATION
DESIGNATION LOGGED NORTHING EASTING (FEET)
SB-1 7/18/2016 209678.36 2164427.494 6.4
@ coordinates provided by F&ME
Table 2. Logging dates and depth ranges

BORING TOOL AND RUN RDEEE;HE CASED OR Iﬁfg&i DATE
NUMBER NUMBER (FEET)* UNCASED | e LOGGED

SB-1 SUSPENSION DOWNO1 78.85 — 501.75 UNCASED 1.6 7/18/2016

SB-1 ELOG UPO1 515.19 — 77.29 UNCASED 0.05 7/18/2016

SB-1 CALIPER UP01 474.69 — 46.69 UNCASED 0.05 7/18/2016
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Figure 1: Concept illustration of P-S logging system
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Figure 2: Example of filtered (1400 Hz lowpass) suspension record
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Figure 3. Example of unfiltered suspension record
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Figure 4: Boring SB-1, Suspension R1-R2 P- and Sk-wave velocities
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Table 3. Boring SB-1, Suspension R1-R2 depths and P- and Sn-wave velocities

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)

78.9 1830 | 5560 0.44 24.0 560 1690 0.44
80.5 2140 | 6120 0.43 24.5 650 1860 0.43
82.1 2190 | 6600 0.44 25.0 670 2010 0.44
83.7 2290 | 6230 0.42 25.5 700 1900 0.42
85.3 2270 | 5850 0.41 26.0 690 1780 0.41
86.9 2000 | 5950 0.44 26.5 610 1810 0.44
88.5 2360 | 6540 0.43 27.0 720 1990 0.43
90.1 2730 | 6540 0.39 27.5 830 1990 0.39
91.7 2400 | 6120 0.41 27.9 730 1860 0.41
93.3 1980 | 5900 0.44 28.4 600 1800 0.44
94.9 1870 | 5850 0.44 28.9 570 1780 0.44
96.5 2000 | 6010 0.44 29.4 610 1830 0.44
98.1 2230 | 6230 0.43 29.9 680 1900 0.43
99.7 2290 | 6290 0.42 30.4 700 1920 0.42
101.3 2110 | 6060 0.43 30.9 640 1850 0.43
102.9 2060 | 6120 0.44 31.4 630 1860 0.44
104.5 2080 | 5950 0.43 31.8 640 1810 0.43
106.1 1980 | 6120 0.44 32.3 600 1860 0.44
107.7 1940 | 6010 0.44 32.8 590 1830 0.44
109.3 2100 | 5900 0.43 33.3 640 1800 0.43
110.9 2080 | 5900 0.43 33.8 630 1800 0.43
112.5 2000 | 6010 0.44 34.3 610 1830 0.44
114.1 2040 | 6060 0.44 34.8 620 1850 0.44
115.7 2140 | 6230 0.43 35.3 650 1900 0.43
117.3 2210 | 6010 0.42 35.8 670 1830 0.42
118.9 2010 | 5900 0.43 36.2 610 1800 0.43
120.5 2130 | 5950 0.43 36.7 650 1810 0.43
122.1 2130 | 6120 0.43 37.2 650 1860 0.43
123.7 2230 | 6120 0.42 37.7 680 1860 0.42
125.3 2280 | 6290 0.42 38.2 700 1920 0.42
126.9 2130 | 6060 0.43 38.7 650 1850 0.43
128.5 1940 | 5650 0.43 39.2 590 1720 0.43
130.1 1620 | 5290 0.45 39.7 490 1610 0.45
131.7 1470 | 5560 0.46 40.1 450 1690 0.46
133.3 1610 | 5750 0.46 40.6 490 1750 0.46
134.9 1960 | 5800 0.44 41.1 600 1770 0.44
136.5 1500 | 5650 0.46 41.6 460 1720 0.46
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
138.1 1340 | 5560 0.47 42.1 410 1690 0.47
139.7 1850 | 6060 0.45 42.6 560 1850 0.45
141.3 2170 | 6120 0.43 43.1 660 1860 0.43
142.9 2020 | 6230 0.44 43.6 620 1900 0.44
144.5 2010 | 6170 0.44 44.1 610 1880 0.44
146.1 2190 | 6170 0.43 445 670 1880 0.43
147.7 2210 | 6170 0.43 45.0 680 1880 0.43
149.3 2180 | 6060 0.43 455 660 1850 0.43
150.9 2260 | 6120 0.42 46.0 690 1860 0.42
152.5 2120 | 5950 0.43 46.5 650 1810 0.43
154.1 2300 | 6350 0.42 47.0 700 1940 0.42
155.7 2420 | 6290 0.41 47.5 740 1920 041
157.3 2240 | 6060 0.42 48.0 680 1850 0.42
158.9 2110 | 5850 0.43 48.4 640 1780 0.43
160.5 2110 | 6060 0.43 48.9 640 1850 0.43
162.1 2120 | 6060 0.43 49.4 650 1850 0.43
163.8 2130 | 6170 0.43 49.9 650 1880 0.43
165.4 2250 | 6170 0.42 50.4 690 1880 0.42
167.0 2280 | 6060 0.42 50.9 690 1850 0.42
168.6 2160 | 6010 0.43 51.4 660 1830 0.43
170.2 2220 | 6060 0.42 51.9 680 1850 0.42
171.8 2310 | 6230 0.42 52.4 700 1900 0.42
173.4 2340 | 6120 0.41 52.8 710 1860 041
175.0 2330 | 6120 0.42 53.3 710 1860 0.42
176.6 2390 | 6670 0.43 53.8 730 2030 0.43
178.2 2570 | 6670 0.41 54.3 780 2030 0.41
179.8 2700 | 6730 0.40 54.8 820 2050 0.40
181.4 2470 | 6470 0.41 55.3 750 1970 041
183.0 2310 | 6350 0.42 55.8 710 1940 0.42
184.6 2350 | 6350 0.42 56.3 720 1940 0.42
186.2 2310 | 6290 0.42 56.7 710 1920 0.42
187.8 2210 | 6350 0.43 57.2 680 1940 0.43
189.4 2280 | 6410 0.43 57.7 700 1950 0.43
191.0 2400 | 6350 0.42 58.2 730 1940 0.42
192.6 2340 | 6290 0.42 58.7 710 1920 0.42
194.2 2250 | 6350 0.43 59.2 690 1940 0.43
195.8 2170 | 6060 0.43 59.7 660 1850 0.43
197.4 2200 | 6290 0.43 60.2 670 1920 0.43
199.0 2230 | 6350 0.43 60.7 680 1940 0.43
200.6 2210 | 6120 0.42 61.1 680 1860 0.42
Report 16248 Harbor River Borehole Geophysics rev 0 Page 32 of 51 August 24, 2016




Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
202.2 2210 | 6290 0.43 61.6 670 1920 0.43
203.8 2240 | 6120 0.42 62.1 680 1860 0.42
205.4 2300 | 6290 0.42 62.6 700 1920 0.42
207.0 2420 | 6470 0.42 63.1 740 1970 0.42
208.6 2530 | 6600 0.41 63.6 770 2010 041
210.2 2370 | 6540 0.42 64.1 720 1990 0.42
211.8 2280 | 6470 0.43 64.6 700 1970 0.43
213.4 2400 | 6670 0.43 65.0 730 2030 0.43
215.0 2470 | 6600 0.42 65.5 750 2010 0.42
216.6 2530 | 6470 0.41 66.0 770 1970 0.41
218.2 2370 | 6670 0.43 66.5 720 2030 0.43
219.8 2410 | 6470 0.42 67.0 730 1970 0.42
221.4 2430 | 6600 0.42 67.5 740 2010 0.42
223.0 2350 | 6470 0.42 68.0 720 1970 0.42
224.6 2360 | 6350 0.42 68.5 720 1940 0.42
226.2 2340 | 6350 0.42 69.0 710 1940 0.42
227.8 2240 | 6410 0.43 69.4 680 1950 0.43
229.4 2200 | 6290 0.43 69.9 670 1920 0.43
231.0 2090 | 6170 0.44 70.4 640 1880 0.44
232.6 2160 | 6410 0.44 70.9 660 1950 0.44
234.2 2250 | 6230 0.42 71.4 690 1900 0.42
235.8 2180 | 6170 0.43 71.9 660 1880 0.43
237.4 1960 | 6120 0.44 72.4 600 1860 0.44
239.0 1790 | 5900 0.45 72.9 540 1800 0.45
240.6 1810 | 5950 0.45 73.3 550 1810 0.45
242.2 1960 | 6120 0.44 73.8 600 1860 0.44
243.8 2160 | 6410 0.44 74.3 660 1950 0.44
245.4 2460 | 6410 0.41 74.8 750 1950 041
247.0 2480 | 6290 0.41 75.3 760 1920 0.41
248.7 2350 | 6600 0.43 75.8 720 2010 0.43
250.3 2420 | 6670 0.42 76.3 740 2030 0.42
251.9 2530 | 6470 0.41 76.8 770 1970 041
253.5 2430 | 6540 0.42 77.3 740 1990 0.42
255.1 2070 | 6060 0.43 77.7 630 1850 0.43
256.7 1840 | 6060 0.45 78.2 560 1850 0.45
258.3 1980 | 6010 0.44 78.7 600 1830 0.44
259.9 2010 | 6060 0.44 79.2 610 1850 0.44
261.5 1970 | 6060 0.44 79.7 600 1850 0.44
263.1 2120 | 6290 0.44 80.2 650 1920 0.44
264.7 2310 | 6350 0.42 80.7 710 1940 0.42
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
266.3 2410 | 6800 0.43 81.2 730 2070 0.43
267.9 2620 | 6800 0.41 81.6 800 2070 041
269.5 3140 | 7090 0.38 82.1 960 2160 0.38
271.1 3530 | 7330 0.35 82.6 1080 | 2230 0.35
272.7 3140 | 7090 0.38 83.1 960 2160 0.38
274.3 2890 | 7020 0.40 83.6 880 2140 0.40
275.9 2430 | 6600 0.42 84.1 740 2010 0.42
277.5 2450 | 6670 0.42 84.6 750 2030 0.42
279.1 3000 | 7170 0.39 85.1 920 2180 0.39
280.7 3000 | 7170 0.39 85.6 920 2180 0.39
282.3 2000 | 6350 0.45 86.0 610 1940 0.45
283.9 1890 | 5380 0.43 86.5 580 1640 0.43
285.5 1960 | 4870 0.40 87.0 600 1480 0.40
287.1 1480 | 5560 0.46 87.5 450 1690 0.46
288.7 2000 | 6120 0.44 88.0 610 1860 0.44
290.3 2440 | 7490 0.44 88.5 740 2280 0.44
291.9 2610 | 6670 0.41 89.0 800 2030 041
293.5 2070 | 6350 0.44 89.5 630 1940 0.44
295.1 2420 | 6470 0.42 89.9 740 1970 0.42
296.7 2420 | 6670 0.42 90.4 740 2030 0.42
298.3 1980 | 6230 0.44 90.9 600 1900 0.44
299.9 2250 | 6600 0.43 91.4 690 2010 0.43
301.5 2520 | 6670 0.42 91.9 770 2030 0.42
303.1 2490 | 6600 0.42 92.4 760 2010 0.42
304.7 2440 | 6410 0.42 92.9 740 1950 0.42
306.3 2350 | 6290 0.42 93.4 720 1920 0.42
307.9 2430 | 6350 0.41 93.9 740 1940 041
309.5 2660 | 6870 0.41 94.3 810 2090 041
311.1 2430 | 6540 0.42 94.8 740 1990 0.42
312.7 1930 | 6230 0.45 95.3 590 1900 0.45
314.3 1700 | 5750 0.45 95.8 520 1750 0.45
315.9 1610 | 6060 0.46 96.3 490 1850 0.46
3175 1630 | 6060 0.46 96.8 500 1850 0.46
319.1 1680 | 5950 0.46 97.3 510 1810 0.46
320.7 1720 | 6170 0.46 97.8 520 1880 0.46
322.3 1820 | 5900 0.45 98.2 550 1800 0.45
323.9 1800 | 6410 0.46 98.7 550 1950 0.46
325.5 1830 | 6060 0.45 99.2 560 1850 0.45
327.1 1820 | 5850 0.45 99.7 560 1780 0.45
328.7 1590 | 5800 0.46 100.2 480 1770 0.46
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
330.3 1510 | 5900 0.47 100.7 460 1800 0.47
331.9 1560 | 5600 0.46 101.2 470 1710 0.46
333.6 1470 | 5650 0.46 101.7 450 1720 0.46
335.2 1390 | 5600 0.47 102.2 430 1710 0.47
336.8 1540 | 6470 0.47 102.6 470 1970 0.47
338.4 1660 | 6170 0.46 103.1 510 1880 0.46
340.0 1830 | 5950 0.45 103.6 560 1810 0.45
341.6 2010 | 6290 0.44 104.1 610 1920 0.44
343.2 2170 | 6670 0.44 104.6 660 2030 0.44
344.8 1820 | 6170 0.45 105.1 560 1880 0.45
346.4 1680 | 6230 0.46 105.6 510 1900 0.46
348.0 1660 | 5950 0.46 106.1 510 1810 0.46
349.6 1460 | 5750 0.47 106.5 440 1750 0.47
351.2 1550 | 5950 0.46 107.0 470 1810 0.46
352.8 2040 | 6410 0.44 107.5 620 1950 0.44
354.4 2200 | 6670 0.44 108.0 670 2030 0.44
356.0 2350 | 6730 0.43 108.5 720 2050 0.43
357.6 2420 | 6540 0.42 109.0 740 1990 0.42
359.2 2120 | 6410 0.44 109.5 650 1950 0.44
360.8 2140 | 6540 0.44 110.0 650 1990 0.44
362.4 2080 | 6350 0.44 110.5 640 1940 0.44
364.0 1930 | 5950 0.44 110.9 590 1810 0.44
365.6 1980 | 6230 0.44 111.4 600 1900 0.44
367.2 2230 | 6800 0.44 111.9 680 2070 0.44
368.8 2150 | 6350 0.44 112.4 660 1940 0.44
370.4 1880 | 6170 0.45 112.9 570 1880 0.45
372.0 1750 | 6010 0.45 113.4 530 1830 0.45
373.6 1590 | 5900 0.46 113.9 480 1800 0.46
375.2 1450 | 5650 0.46 114.4 440 1720 0.46
376.8 1410 | 5800 0.47 114.8 430 1770 0.47
378.4 1490 | 5800 0.46 115.3 460 1770 0.46
380.0 1570 | 5900 0.46 115.8 480 1800 0.46
381.6 1560 | 6120 0.47 116.3 480 1860 0.47
383.2 1610 | 5950 0.46 116.8 490 1810 0.46
384.8 1550 | 5600 0.46 117.3 470 1710 0.46
386.4 1520 | 5850 0.46 117.8 460 1780 0.46
388.0 1520 | 5900 0.46 118.3 460 1800 0.46
389.6 1530 | 5650 0.46 118.8 470 1720 0.46
391.2 1650 | 6170 0.46 119.2 500 1880 0.46
392.8 1920 | 6290 0.45 119.7 590 1920 0.45
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
394.4 2180 | 6670 0.44 120.2 660 2030 0.44
396.0 2300 | 6350 0.42 120.7 700 1940 0.42
397.6 2510 | 6870 0.42 121.2 760 2090 0.42
399.2 2610 | 6940 0.42 121.7 800 2120 0.42
400.8 3210 | 7090 0.37 122.2 980 2160 0.37
402.4 3550 | 6940 0.32 122.7 1080 | 2120 0.32
404.0 3040 | 7090 0.39 123.1 930 2160 0.39
405.6 2870 | 7020 0.40 123.6 880 2140 0.40
407.2 2900 | 7090 0.40 124.1 880 2160 0.40
408.8 2960 | 6940 0.39 124.6 900 2120 0.39
410.4 2920 | 7020 0.39 125.1 890 2140 0.39
412.0 2960 | 7090 0.39 125.6 900 2160 0.39
413.6 2900 | 6940 0.39 126.1 880 2120 0.39
415.2 2730 | 6800 0.40 126.6 830 2070 0.40
416.8 2650 | 6600 0.40 127.1 810 2010 0.40
418.5 2570 | 6670 0.41 127.5 780 2030 0.41
420.1 2660 | 6730 0.41 128.0 810 2050 0.41
421.7 2610 | 6800 0.41 128.5 800 2070 0.41
423.3 2590 | 6800 0.41 129.0 790 2070 0.41
424.9 2700 | 6800 0.41 129.5 820 2070 0.41
426.5 2810 | 7020 0.40 130.0 860 2140 0.40
428.1 2800 | 7170 0.41 130.5 850 2180 0.41
429.7 2860 | 7170 0.41 131.0 870 2180 0.41
431.3 2950 | 7200 0.40 131.5 900 2190 0.40
432.9 2800 | 6970 0.40 131.9 850 2130 0.40
434.5 2690 | 6690 0.40 132.4 820 2040 0.40
436.1 2780 | 6900 0.40 132.9 850 2100 0.40
437.7 2840 | 6690 0.39 133.4 860 2040 0.39
439.3 2870 | 6630 0.38 133.9 880 2020 0.38
440.9 2990 | 7120 0.39 134.4 910 2170 0.39
442.5 2980 | 6830 0.38 134.9 910 2080 0.38
444.1 2780 | 7090 0.41 135.4 850 2160 0.41
445.7 2800 | 6970 0.40 135.8 850 2130 0.40
447.3 2740 | 7050 0.41 136.3 840 2150 0.41
448.9 2730 | 6690 0.40 136.8 830 2040 0.40
450.5 2750 | 6960 0.41 137.3 840 2120 0.41
452.1 2800 | 6960 0.40 137.8 850 2120 0.40
453.7 2940 | 6960 0.39 138.3 900 2120 0.39
455.3 3020 | 7140 0.39 138.8 920 2180 0.39
456.9 3160 | 7120 0.38 139.3 960 2170 0.38
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Receiver-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units

Depth at Velocity Depth at Velocity

Midpoint Midpoint

Between Poisson's Between Poisson's

Receivers Vs Vp Ratio Receivers Vs Vp Ratio

(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
458.5 3300 | 7370 0.37 139.8 1010 | 2250 0.37
460.1 3200 | 7310 0.38 140.2 970 2230 0.38
461.7 3010 | 7060 0.39 140.7 920 2150 0.39
463.3 2880 | 6860 0.39 141.2 880 2090 0.39
464.9 2930 | 7000 0.39 141.7 890 2130 0.39
466.5 2990 | 7150 0.39 142.2 910 2180 0.39
468.1 2990 | 7000 0.39 142.7 910 2130 0.39
469.7 2990 | 7030 0.39 143.2 910 2140 0.39
471.3 3020 | 7250 0.40 143.7 920 2210 0.40
472.9 2950 | 7220 0.40 144.1 900 2200 0.40
474.5 2860 | 6970 0.40 144.6 870 2130 0.40
476.1 2860 | 7250 0.41 145.1 870 2210 0.41
A477.7 2880 | 7180 0.40 145.6 880 2190 0.40
479.3 2890 | 6920 0.39 146.1 880 2110 0.39
480.9 2920 | 7180 0.40 146.6 890 2190 0.40
482.5 2980 | 7180 0.40 147.1 910 2190 0.40
484.1 2980 | 7370 0.40 147.6 910 2250 0.40
485.7 3000 | 7220 0.40 148.1 910 2200 0.40
487.3 3050 | 7180 0.39 148.5 930 2190 0.39
488.9 3120 | 7580 0.40 149.0 950 2310 0.40
490.5 3210 | 6970 0.37 149.5 980 2130 0.37
492.1 3110 | 7340 0.39 150.0 950 2240 0.39
493.7 2910 | 7540 0.41 150.5 890 2300 0.41
495.3 3060 | 7340 0.40 151.0 930 2240 0.40
496.9 3270 | 7150 0.37 151.5 1000 | 2180 0.37
498.5 3230 | 7220 0.37 152.0 980 2200 0.37
500.1 3020 | 7060 0.39 152.4 920 2150 0.39
501.8 2940 | 7030 0.39 152.9 900 2140 0.39
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APPENDIX A
SUSPENSION VELOCITY MEASUREMENT QUALITY

ASSURANCE SUSPENSION SOURCE TO RECEIVER
ANALYSIS RESULTS
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HARBOR RIVER BOREHOLE SB-1
Source to Receiver and Receiver to Receiver Analysis
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Figure A-1: Boring SB-1, Suspension S-R1 P- and Sk-wave velocities
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Table A-1. Boring SB-1, S - R1 quality assurance analysis P- and Snx-wave data

Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) (ft/s) (m) (m/s) | (m/s)
83.7 2250 | 5920 0.42 255 690 1800 0.42
85.3 2270 | 6090 0.42 26.0 690 1860 0.42
86.9 2340 | 6180 0.42 26.5 710 1880 0.42
88.5 2180 | 6030 0.42 27.0 670 1840 0.42
90.1 2210 | 5970 0.42 27.5 670 1820 0.42
91.7 2200 | 6120 0.43 27.9 670 1860 0.43
93.3 2170 | 6210 0.43 28.4 660 1890 0.43
94.9 2130 | 6360 0.44 28.9 650 1940 0.44
96.5 2150 | 6270 0.43 29.4 660 1910 0.43
98.1 2120 | 6270 0.44 29.9 650 1910 0.44
99.7 2150 | 6210 0.43 30.4 650 1890 0.43
101.3 2160 | 6180 0.43 30.9 660 1880 0.43
102.9 1980 | 6060 0.44 314 600 1850 0.44
104.5 1970 | 6000 0.44 31.9 600 1830 0.44
106.1 2000 | 5940 0.44 32.3 610 1810 0.44
107.7 2000 | 5940 0.44 32.8 610 1810 0.44
109.3 1980 | 5970 0.44 33.3 600 1820 0.44
110.9 2000 | 6120 0.44 33.8 610 1860 0.44
112.5 2060 | 6000 0.43 34.3 630 1830 0.43
114.1 2020 | 5940 0.43 34.8 620 1810 0.43
115.7 2060 | 6060 0.43 35.3 630 1850 0.43
117.3 2060 | 6030 0.43 35.8 630 1840 0.43
118.9 2060 | 6180 0.44 36.2 630 1880 0.44
120.5 2030 | 6060 0.44 36.7 620 1850 0.44
122.1 2020 | 6000 0.44 37.2 620 1830 0.44
123.7 1970 | 6030 0.44 37.7 600 1840 0.44
125.3 1970 | 5970 0.44 38.2 600 1820 0.44
126.9 1880 | 5890 0.44 38.7 570 1790 0.44
128.5 1780 | 5810 0.45 39.2 540 1770 0.45
130.1 1720 | 5750 0.45 39.7 520 1750 0.45
131.7 1730 | 5630 0.45 40.2 530 1720 0.45
133.3 1690 | 5580 0.45 40.6 520 1700 0.45
134.9 1660 | 5550 0.45 41.1 510 1690 0.45
136.5 1680 | 5650 0.45 41.6 510 1720 0.45
138.1 1700 | 5650 0.45 42.1 520 1720 0.45
139.7 1830 | 5730 0.44 42.6 560 1750 0.44
141.3 2010 | 5860 0.43 43.1 610 1790 0.43
143.0 2100 | 6030 0.43 43.6 640 1840 0.43
144.6 2050 | 6000 0.43 44.1 620 1830 0.43
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (mls)
146.2 2040 | 6000 0.43 44.5 620 | 1830 0.43
147.8 2060 | 5890 0.43 45.0 630 | 1790 0.43
149.4 2120 | 6000 0.43 45.5 650 | 1830 0.43
151.0 2180 | 6000 0.42 46.0 670 | 1830 0.42
152.6 2280 | 6120 0.42 46.5 690 | 1860 0.42
154.2 2330 | 6030 0.41 47.0 710 | 1840 0.41
155.8 2260 | 6150 0.42 47.5 690 | 1870 0.42
157.4 2330 | 6030 0.41 48.0 710 | 1840 0.41
159.0 2190 | 5940 0.42 48.5 670 | 1810 0.42
160.6 2170 | 5860 0.42 48.9 660 | 1790 0.42
162.2 2140 | 5940 0.43 49.4 650 | 1810 0.43
163.8 2160 | 5940 0.42 49.9 660 | 1810 0.42
165.4 2190 | 5970 0.42 50.4 670 | 1820 0.42
167.0 2300 | 6090 0.42 50.9 700 | 1860 0.42
168.6 2340 | 6000 0.41 51.4 710 | 1830 0.41
170.2 2230 | 6000 0.42 51.9 680 | 1830 0.42
171.8 2260 | 6090 0.42 52.4 690 | 1860 0.42
173.4 2330 | 6000 0.41 52.8 710 | 1830 0.41
175.0 2390 | 6210 0.41 53.3 730 | 1890 0.41
176.6 2450 | 6330 0.41 53.8 750 | 1930 0.41
178.2 2480 | 6330 0.41 54.3 760 | 1930 0.41
179.8 2470 | 6300 0.41 54.8 750 | 1920 0.41
1814 2500 | 6300 0.41 55.3 760 | 1920 0.41
183.0 2360 | 6210 0.42 55.8 720 | 1890 0.42
184.6 2270 | 6180 0.42 56.3 690 | 1880 0.42
186.2 2290 | 6210 0.42 56.8 700 | 1890 0.42
187.8 2320 | 6240 0.42 57.2 710 | 1900 0.42
189.4 2300 | 6150 0.42 57.7 700 | 1870 0.42
191.0 2210 | 6150 0.43 58.2 670 | 1870 0.43
192.6 2270 | 6210 0.42 58.7 690 | 1890 0.42
194.2 2250 | 6270 0.43 59.2 690 | 1910 0.43
195.8 2180 | 6150 0.43 59.7 660 | 1870 0.43
197.4 2130 | 6120 0.43 60.2 650 | 1860 0.43
199.0 2170 | 6180 0.43 60.7 660 | 1880 0.43
200.6 2180 | 6210 0.43 61.1 670 | 1890 0.43
202.2 2200 | 6240 0.43 61.6 670 | 1900 0.43
203.8 2240 | 6210 0.43 62.1 680 | 1890 0.43
205.4 2320 | 6360 0.42 62.6 710 | 1940 0.42
207.0 2360 | 6360 0.42 63.1 720 | 1940 0.42
208.6 2390 | 6360 0.42 63.6 730 | 1940 0.42
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
210.2 2370 | 6360 0.42 64.1 720 | 1940 0.42
211.8 2380 | 6360 0.42 64.6 730 | 1940 0.42
213.4 2410 | 6460 0.42 65.1 730 | 1970 0.42
215.0 2420 | 6490 0.42 65.5 740 | 1980 0.42
216.6 2430 | 6530 0.42 66.0 740 | 1990 0.42
218.2 2470 | 6460 0.41 66.5 750 | 1970 0.41
219.8 2430 | 6390 0.42 67.0 740 | 1950 0.42
221.4 2340 | 6360 0.42 67.5 710 | 1940 0.42
223.0 2290 | 6360 0.43 68.0 700 | 1940 0.43
224.6 2240 | 6240 0.43 68.5 680 | 1900 0.43
226.3 2260 | 6360 0.43 69.0 690 | 1940 0.43
227.9 2220 | 6300 0.43 69.4 680 | 1920 0.43
229.5 2160 | 6300 0.43 69.9 660 | 1920 0.43
231.1 2160 | 6150 0.43 70.4 660 | 1870 0.43
232.7 2140 | 6180 0.43 70.9 650 | 1880 0.43
234.3 2120 | 6150 0.43 71.4 650 | 1870 0.43
235.9 2070 | 6090 0.43 71.9 630 | 1860 0.43
237.5 1920 | 5940 0.44 72.4 590 | 1810 0.44
239.1 1930 | 5970 0.44 72.9 590 | 1820 0.44
240.7 1950 | 5860 0.44 73.4 590 | 1790 0.44
242.3 2040 | 5940 0.43 73.8 620 | 1810 0.43
243.9 2170 | 6090 0.43 74.3 660 | 1860 0.43
245.5 2270 | 6270 0.42 74.8 690 | 1910 0.42
247.1 2410 | 6360 0.42 75.3 730 | 1940 0.42
248.7 2490 | 6360 0.41 75.8 760 | 1940 0.41
250.3 2420 | 6430 0.42 76.3 740 | 1960 0.42
251.9 2390 | 6460 0.42 76.8 730 | 1970 0.42
253.5 2210 | 6300 0.43 77.3 670 | 1920 0.43
255.1 2100 | 6180 0.43 77.7 640 | 1880 0.43
256.7 2040 | 6330 0.44 78.2 620 | 1930 0.44
258.3 1920 | 6030 0.44 78.7 580 | 1840 0.44
259.9 2020 | 6120 0.44 79.2 610 | 1860 0.44
261.5 2100 | 6240 0.44 79.7 640 | 1900 0.44
263.1 2210 | 6360 0.43 80.2 670 | 1940 0.43
264.7 2310 | 6430 0.43 80.7 700 | 1960 0.43
266.3 2660 | 6630 0.40 81.2 810 | 2020 0.40
267.9 2840 | 7030 0.40 81.7 870 | 2140 0.40
269.5 3100 | 7230 0.39 82.1 950 | 2210 0.39
271.1 3150 | 7230 0.38 82.6 960 | 2210 0.38
272.7 3030 | 7030 0.39 83.1 920 | 2140 0.39
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
274.3 2840 | 6880 0.40 83.6 870 | 2100 0.40
275.9 2840 | 6770 0.39 84.1 870 | 2060 0.39
277.5 2840 | 6840 0.40 84.6 870 | 2090 0.40
279.1 2750 | 6770 0.40 85.1 840 | 2060 0.40
280.7 2540 | 6590 0.41 85.6 770 | 2010 0.41
282.3 2060 | 6120 0.44 86.1 630 | 1860 0.44
283.9 1650 | 5580 0.45 86.5 500 | 1700 0.45
285.5 1630 | 5650 0.45 87.0 500 | 1720 0.45
287.1 1770 | 5300 0.44 87.5 540 | 1610 0.44
288.7 1980 | 5830 0.43 88.0 600 | 1780 0.43
290.3 2450 | 6060 0.40 88.5 750 | 1850 0.40
291.9 2420 | 6530 0.42 89.0 740 | 1990 0.42
293.5 2450 | 6460 0.42 89.5 750 | 1970 0.42
295.1 2240 | 6150 0.42 90.0 680 | 1870 0.42
296.7 2320 | 6210 0.42 90.4 710 | 1890 0.42
298.3 2380 | 6490 0.42 90.9 730 | 1980 0.42
299.9 2300 | 6270 0.42 91.4 700 | 1910 0.42
301.5 2390 | 6300 0.42 91.9 730 | 1920 0.42
303.1 2490 | 6490 0.41 92.4 760 | 1980 0.41
304.7 2460 | 6360 0.41 92.9 750 | 1940 0.41
306.3 2530 | 6300 0.40 93.4 770 | 1920 0.40
307.9 2510 | 6300 0.41 93.9 770 | 1920 0.41
309.5 2430 | 6210 0.41 94.4 740 | 1890 0.41
311.2 2180 | 6240 0.43 94.8 660 | 1900 0.43
312.8 1990 | 6430 0.45 95.3 610 | 1960 0.45
314.4 1730 | 6030 0.45 95.8 530 | 1840 0.45
316.0 1700 | 5890 0.45 96.3 520 | 1790 0.45
317.6 1690 | 5630 0.45 96.8 520 | 1720 0.45
319.2 1670 | 5750 0.45 97.3 510 | 1750 0.45
320.8 1720 | 5600 0.45 97.8 530 | 1710 0.45
322.4 1820 | 5920 0.45 98.3 560 | 1800 0.45
324.0 1830 | 5750 0.44 98.7 560 | 1750 0.44
325.6 1780 | 6000 0.45 99.2 540 | 1830 0.45
327.2 1730 | 5970 0.45 99.7 530 | 1820 0.45
328.8 1630 | 5920 0.46 100.2 500 1800 0.46
330.4 1540 | 5780 0.46 100.7 470 1760 0.46
332.0 1440 | 5390 0.46 101.2 440 1640 0.46
333.6 1600 | 5530 0.45 101.7 490 1690 0.45
335.2 1630 | 5580 0.45 102.2 500 1700 0.45
336.8 1740 | 5650 0.45 102.7 530 1720 0.45
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio
Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units

Metric Units

Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
338.4 1960 | 5890 0.44 103.1 600 1790 0.44
340.0 2080 | 6240 0.44 103.6 630 1900 0.44
341.6 2100 | 6730 0.45 104.1 640 | 2050 0.45
343.2 2040 | 6430 0.44 104.6 620 1960 0.44
344.8 1970 | 6360 0.45 105.1 600 1940 0.45
346.4 1980 | 6210 0.44 105.6 600 1890 0.44
348.0 1780 | 5940 0.45 106.1 540 1810 0.45
349.6 1790 | 5890 0.45 106.6 550 1790 0.45
351.2 1870 | 6240 0.45 107.0 570 1900 0.45
352.8 2080 | 6360 0.44 107.5 630 1940 0.44
354.4 2270 | 6560 0.43 108.0 690 | 2000 0.43
356.0 2520 | 6300 0.40 108.5 770 1920 0.40
357.6 2560 | 6530 0.41 109.0 780 1990 0.41
359.2 2630 | 6360 0.40 109.5 800 1940 0.40
360.8 2430 | 6210 0.41 110.0 740 1890 0.41
362.4 2340 | 6300 0.42 110.5 710 1920 0.42
364.0 2390 | 6120 0.41 111.0 730 1860 0.41
365.6 2360 | 6180 0.41 111.4 720 1880 0.41
367.2 2330 | 5970 0.41 111.9 710 1820 0.41
368.8 2160 | 6210 0.43 112.4 660 1890 0.43
370.4 1930 | 6150 0.45 112.9 590 1870 0.45
372.0 1720 | 5970 0.45 113.4 520 1820 0.45
373.6 1600 | 5780 0.46 113.9 490 1760 0.46
375.2 1550 | 5600 0.46 114.4 470 1710 0.46
376.8 1560 | 5750 0.46 114.9 480 1750 0.46
378.4 1540 | 5860 0.46 115.3 470 1790 0.46
380.0 1550 | 5700 0.46 115.8 470 1740 0.46
381.6 1570 | 5810 0.46 116.3 480 1770 0.46
383.2 1510 | 5860 0.46 116.8 460 1790 0.46
384.8 1470 | 5750 0.46 117.3 450 1750 0.46
386.4 1470 | 5630 0.46 117.8 450 1720 0.46
388.0 1470 | 5680 0.46 118.3 450 1730 0.46
389.6 1570 | 5650 0.46 118.8 480 1720 0.46
391.2 1750 | 5920 0.45 119.3 530 1800 0.45
392.8 1860 | 6000 0.45 119.7 570 1830 0.45
394.4 1990 | 6120 0.44 120.2 610 1860 0.44
396.1 2220 | 6430 0.43 120.7 680 1960 0.43
397.7 2440 | 6630 0.42 121.2 740 | 2020 0.42
399.3 2800 | 6770 0.40 121.7 850 | 2060 0.40
400.9 2920 | 6960 0.39 122.2 890 | 2120 0.39
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
402.5 3170 | 6960 0.37 122.7 960 | 2120 0.37
404.1 3270 | 7030 0.36 123.2 1000 | 2140 0.36
405.7 2850 | 6880 0.40 123.6 870 | 2100 0.40
407.3 2810 | 7230 0.41 124.1 860 | 2210 0.41
408.9 2850 | 7150 0.41 124.6 870 | 2180 0.41
410.5 2810 | 7110 0.41 125.1 860 | 2170 0.41
412.1 2800 | 7110 0.41 125.6 850 | 2170 0.41
413.7 2730 | 7070 0.41 126.1 830 | 2160 0.41
415.3 2650 | 6960 0.42 126.6 810 | 2120 0.42
416.9 2640 | 6960 0.42 127.1 800 | 2120 0.42
418.5 2580 | 6960 0.42 127.6 790 | 2120 0.42
420.1 2560 | 6960 0.42 128.0 780 | 2120 0.42
421.7 2620 | 6960 0.42 128.5 800 | 2120 0.42
423.3 2670 | 6960 0.41 129.0 810 | 2120 0.41
424.9 2640 | 6960 0.42 129.5 800 | 2120 0.42
426.5 2710 | 6960 0.41 130.0 820 | 2120 0.41
428.1 2740 | 7030 0.41 130.5 840 | 2140 0.41
429.7 2750 | 6960 0.41 131.0 840 | 2120 0.41
431.3 2730 | 6840 0.41 131.5 830 | 2090 0.41
432.9 2730 | 6770 0.40 131.9 830 | 2060 0.40
434.5 2690 | 6840 0.41 132.4 820 | 2090 0.41
436.1 2660 | 6770 0.41 132.9 810 | 2060 0.41
437.7 2860 | 6880 0.40 133.4 870 | 2100 0.40
439.3 2940 | 6990 0.39 133.9 900 | 2130 0.39
440.9 2880 | 6960 0.40 134.4 880 | 2120 0.40
442.5 2890 | 7280 0.41 134.9 880 | 2220 0.41
444.1 2830 | 7150 0.41 135.4 860 | 2180 0.41
445.7 2790 | 7110 0.41 135.9 850 | 2170 0.41
447.3 2740 | 7070 0.41 136.3 840 | 2160 0.41
448.9 2750 | 6990 0.41 136.8 840 | 2130 0.41
450.5 2760 | 7030 0.41 137.3 840 | 2140 0.41
452.1 2830 | 6960 0.40 137.8 860 | 2120 0.40
453.7 2930 | 7110 0.40 138.3 890 | 2170 0.40
455.3 3070 | 7080 0.38 138.8 930 | 2160 0.38
456.9 3110 | 7210 0.39 139.3 950 | 2200 0.39
458.5 3110 | 7280 0.39 139.8 950 | 2220 0.39
460.1 3110 | 7130 0.38 140.2 950 | 2170 0.38
461.7 3010 | 7050 0.39 140.7 920 | 2150 0.39
463.3 2950 | 7020 0.39 141.2 900 | 2140 0.39
464.9 2910 | 7050 0.40 141.7 890 | 2150 0.40
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Summary of Compressional Wave Velocity, Shear Wave Velocity, and Poisson's Ratio

Based on Source-to-Receiver Travel Time Data - Borehole SB-1

American Units Metric Units
Depth at Midpoint Velocity Depth at Midpoint Velocity
Between Source Poisson's Between Source Poisson's
and Near Receiver Vs Vp Ratio and Near Receiver Vs Vp Ratio
(ft) (ft/s) | (ft/s) (m) (m/s) | (m/s)
466.5 2960 | 7050 0.39 142.2 900 | 2150 0.39
468.1 2950 | 6970 0.39 142.7 900 | 2120 0.39
469.7 2910 | 7100 0.40 143.2 890 | 2160 0.40
471.3 2920 | 7100 0.40 143.7 890 | 2160 0.40
472.9 2900 | 7020 0.40 144.2 880 | 2140 0.40
474.5 2850 | 6910 0.40 144.6 870 | 2110 0.40
476.1 2840 | 6880 0.40 145.1 870 | 2100 0.40
A477.7 2810 | 6970 0.40 145.6 860 | 2120 0.40
479.3 2860 | 6910 0.40 146.1 870 | 2110 0.40
481.0 2910 | 7080 0.40 146.6 890 | 2160 0.40
482.6 2960 | 7130 0.40 147.1 900 | 2170 0.40
484.2 2960 | 7190 0.40 147.6 900 | 2190 0.40
485.8 3050 | 7210 0.39 148.1 930 | 2200 0.39
487.4 3050 | 7130 0.39 148.5 930 | 2170 0.39
489.0 3090 | 7430 0.40 149.0 940 | 2260 0.40
490.6 2990 | 7210 0.40 149.5 910 | 2200 0.40
492.2 3020 | 6990 0.38 150.0 920 | 2130 0.38
493.8 3110 | 7180 0.38 150.5 950 | 2190 0.38
495.4 3050 | 7310 0.39 151.0 930 | 2230 0.39
497.0 3220 | 7760 0.40 151.5 980 | 2360 0.40
498.6 3000 | 7390 0.40 152.0 910 | 2250 0.40
500.2 2850 | 7240 0.41 152.5 870 | 2210 0.41
501.8 2790 | 7190 0.41 152.9 850 | 2190 0.41
503.4 2670 | 7080 0.42 153.4 810 | 2160 0.42
505.0 2580 | 6970 0.42 153.9 790 | 2120 0.42
506.6 2540 | 6870 0.42 154.4 770 | 2090 0.42
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APPENDIX B

ELOG, MECHANICAL CALIPER, AND
NATURAL GAMMA LOGS
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o285 £ 8z
O B2 E O @& <|LAT LONG
PERMANENT DATUM ~ NA ELEVATION NA K.B.
LOG MEAS. FROM TOC D.F.
DRILLING MEAS. FROM NA G.L.
DATE July 18,2016 | July 18,2016 | July 20,2016 | FLUID IN HOLE| MUD
RUN No 1 1 1 SALINITY
TYPE LOG ELOG NG PSL CAL NG DENSITY
DEPTH-DRILLER 518 518 518 LEVEL
DEPTH-LOGGER 516 515 476
LOG DEEPEST 516 503 476
LOG SHALLOW 79 79 50
OPERATING RIG TIME
RECORDED BY 1 1 1
WITNESSED BY
RUN BOREHOLE RECORD CASING RECORD
NO. BIT FROM TO SIZE WGT. FROM TO

200

API

Natural Gamma

A

,->>>»\/\/

VAR VAN

>

WV N/ V
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APPENDIX C

BORING GEOPHYSICAL LOGGING
SYSTEMS - NIST TRACEABLE
CALIBRATION RECORDS
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MICRO PRECISION CALIBRATION, INC

ICRO PRECISION 2165 N. Glassell St.,
Orange, CA 92865
YEALIBRATION INC. b e

Certificate of Calibration

Date: Jul 14, 2016 Cert No. 222200812421163
Customer:
GEQVISION
1124 OLYMPIC DRIVE
CORONA CA 92881
Work Order #: N/A
MPC Control #: BG9698 Serial Number: 15014
Asset ID: 15014 Department: N/A
Gage Type: LOGGER Performed By: TYLER MCKEEN
Manufacturer: oYO Received Condition: IN TOLERANCE
Model Number:  03331-0000 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: July 14, 2016
Ternp,-‘RH: 72.0°F / 54.0% Cal. Interval: 12 MONTHS
Cal. Due Date: July 14, 2017

Calibration Notes:
See attached data sheet for calculations. ( 1 Page )

Calibrated IAW customer supplied data form Rev 2.1

Frequency measurement uncertainty = 0.0005 Hz

Unit calibrated with Laptop Panasonic Model CF-29,s/n: 4FKSA41798
Calibrated To 4:1 Accuracy Ratio

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
BD7715 UNIVERSAL COUNTER 53131A 3416A05377 HEWLETT PACKARD  Aug 26,2016 222008122635161
T1100 UNIVERSAL COUNTER 53131A 3546A09912 HEWLETT PACKARD Feb2,2017  222008122827657
AM4000 WAVEFORM GENERATOR 33250A MY40000703 AGILENT Jul 8,2017  222200812420653

Procedures Used in this Event

Procedure Name Description
GEOVISION SEISMIC Suspension PS Seismic Logger/Recorder Calibration Procedure
Calibrating Technician: %’ QC Approval: e Q 2 :
TYLER MCKEEN JIM WILLIAMS

The reported expanded uncerlainly of measurement is stated as lhe slandard uncertainty of measurement mulliplied by the coverage factor k=2, which for normal distribution corresponds lo a coverage
probability of approximately 95%. The standard uncertainty of measurement has been delermined in accord with EA's Publication and NIST Technical Note 1297, 1994 Edition. Services rendered
comply wilh 1SO 17025:2005, ANSINCSL Z540-1, MPC Quality Manual, MPC CSD and with cuslomer purchase order instruclions.

Calibration cycles and resulling due dales were submilled/approved by the cuslomer. Any number of factors may cause an instrument to drift oul of lolerance before the nex! scheduled calibralion.
Recalibration cycles should be based on frequency of use, environmental conditions and customer’s eslablished sy i y. The inf jon on this report, pertains only to the instrument
identified,

All standards are traceable to S| through the Nalional Institute of Standards and Technalogy (NIST) and/or recognized national or international slandards laboralories. Services rendered include praper
's service | jon and are warranted for no less than thirty (30) days. This report may not be reproduced in part or in a whole without the priar written approval of lhe issuing MPC lab

Page 1 of 1 (CERT, Rev 3)
Report 16248 Harbor River Borehole Geophysics rev 0 Page 50 of 51 August 24, 2016




PO A0S

1SO14

GE® Zszon

geophysical services

SUSPENSION PS SEISMIC LOGGER/RECORDER CALIBRATION DATA FORM

INSTRUMENT DATA

System mfg.: OVD Model no.: 333’

Serial no.: 1SolY Calibration date: o2/ Y /.2(_') (o

By: Gm;\\f Feldnan Due date: 0 -’?—/ /4 /.:M-' (7

Counter mfg.: -Hewle‘H' Packacd  Model no.: 6"'3[ 7| A

Serial no.: 25 L, ADAA (L Calibration date: o02loa/1k

By: Micvo VreuS,om _ Due date: og_jog/r'-}-

Signal generator mfg.: Aailen+ Model no.: HF— 3 3 28O A

Serial no.: “MVYyo000™03 Calibration date: 03/0% /b

By: Micvo Preasom Due date: 0%/o 8 [17

Laptop controller mfg.: Panasonic pﬁodel no.: C F-21 Toug h boo &

Serial no.: 4EISAL) 7945 Calibration date: N/A i

SYSTEM SETTINGS:

Gain: X [ O

Filter 0pev)

Range: 200 — &5 MS

Delay: 4 msec '

Stack (1 std) i

System date = correct date and time VoS, (2.25 . #/I1/lte

PROCEDURE: ¥

Set sine wave frequency to target frequency with amplitude of approximately 0.25 volt peak

Note actual frequency on data form.

Set sample period and record data file to disk. Note file name on data form.

Pick duration of 9 cycles using PSLOG.EXE program, note duration on data form, and save as

.sps file. Calculate average frequency for each channel pair and note on data form.

Average frequency must be within +/- 1% of actual frequency at all data points.

Maximum error ((AVG-ACT)/ACT*100)% As found 0. ’Z—L"/o As left 02 2o
Target Actual | Sample File Time for | Average | Time for | Average | Time for Average

Frequency |Frequency| Period | Name | 9 cycles [Frequency] 9 cycles |Frequency| 9 cycles | Frequency
(Hz) (Hz) | (microS)| Cal2.~|Hn (msec)| Hn (Hz) | Hr (msec)| Hr(Hz) | V (msec) V (Hz)

50.00 9000 | 200 | OO/ | (%0 $0..4 (50 s0.00 | [F9 S0.90%
1000 | /00.0 | 100 | oo | §9.9 | 14 | 894 | %49 0. 79.1
200.0 200 .0 50 |oo3 | yta9s | 200.2 | 4 A00.0 q4s Z00.D
5000 | 500.0 20 (004 | /g02 |H79.5 | Ko HFOS0e (7 ‘?X §00.
1000 1000 10 | 005 | 90/ | 7789 | 8.98 | (002.2 (00O
2000 1,000 5 0k | 4. s07| 197 4.S0 | 2000 4. ‘/‘75‘ 2002

Calibrated by:

'TC;[-»/ Hl e an

Witnessed by:

2/ /1 :% =g

Name Date ' nature
Enily Feldvien Hiv/l 9%
Name Date “Si re

Suspension PS Seismic Recorder/Logger Calibration Data Form Rev 2.1

February 7, 2012
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— Shear Wave Velocity- SCPT-2
CONETEC US 21 Replacement Bridge Over Harbor River

EE— 14-54074
August 25t |, 2014
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CONETEC
————

ConeTec Shear Wave Velocity Data Reduction Sheet

US 21 Replacement Bridge Over Harbor River

Hole: SCPT-2
Location:

Cone: AD184

Date: 25-Aug-14
Source: Beam

Source Depth 0.00 m
Source Offset 215 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval
(m) Depth(m) (m) (ms) (m/s) (ft/s) Depth (m)  Depth (ft)
0.00
1.85 1.65 2.71
2.85 2.65 3.41 5.07 138.5 454.4 2.15 7.05
3.85 3.65 4.24 7.86 104.8 343.7 3.15 10.33
4.85 4.65 5.12 7.74 114.6 375.9 4.15 13.61
5.85 5.65 6.05 7.61 121.3 397.9 5.15 16.90
6.85 6.65 6.99 8.78 107.5 352.5 6.15 20.18
7.85 7.65 7.95 10.69 89.5 293.8 7.15 23.46
8.85 8.65 8.91 6.50 148.8 488.2 8.15 26.74
9.85 9.65 9.89 6.24 156.1 512.0 9.15 30.02
10.85 10.65 10.86 4.31 226.9 744.3 10.15 33.30
11.85 11.65 11.85 5.17 189.9 623.0 11.15 36.58
12.85 12.65 12.83 4.89 201.5 661.2 12.15 39.86
13.85 13.65 13.82 6.36 155.1 509.0 13.15 43.14
14.85 14.65 14.81 5.29 186.9 613.1 14.15 46.42
15.85 15.65 15.80 4.59 215.6 707.2 15.15 49.70
16.85 16.65 16.79 4.89 202.8 665.4 16.15 52.98
17.85 17.65 17.78 4.90 202.6 664.7 17.15 56.27
18.85 18.65 18.77 4.92 202.0 662.7 18.15 59.55
19.85 19.65 19.77 4.46 223.0 731.6 19.15 62.83
20.85 20.65 20.76 3.22 308.6 1012.3 20.15 66.11
21.85 21.65 21.76 3.73 266.7 875.1 21.15 69.39
22.85 22.65 22.75 3.39 293.2 962.0 22.15 72.67
23.85 23.65 23.75 3.13 318.1 1043.5 23.15 75.95
24.85 24.65 24.74 3.01 330.4 1084.0 24.15 79.23
25.85 25.65 25.74 2.35 423.4 1389.2 25.15 82.51
26.85 26.65 26.74 2.74 363.8 1193.5 26.15 85.79
27.10 26.90 26.99 0.96 258.5 848.0 26.78 87.84
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CONETEC
|

Job No:
Client:
Project:
Sounding ID:
Date:

Seismic Source:

15-54107
F&ME
Harbor River
SCPT-11
11/18/2015

Source Offset (ft):
Source Depth (ft):
Geophone Offset (ft):

Beam
4.75
0.00
0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)
2.95 2.30 5.28

6.23 5.58 7.33 2.05 3.59 571
9.51 8.86 10.05 2.73 5.23 521
12.80 12.14 13.04 2.98 6.32 472
16.08 15.42 16.13 3.10 6.52 475
19.36 18.70 19.29 3.16 10.35 305
22.64 21.98 22.49 3.19 5.71 559
25.92 25.26 25.71 3.22 6.34 507
29.20 28.54 28.94 3.23 8.38 386
32.48 31.82 32.18 3.24 5.36 605
35.76 35.10 35.42 3.25 3.94 825
39.04 38.39 38.68 3.25 3.97 820
42.32 41.67 41.94 3.26 6.00 543
45.60 44,95 45.20 3.26 6.55 498
48.88 48.23 48.46 3.26 3.32 982
52.17 51.51 51.73 3.27 3.20 1020
55.45 54.79 55.00 3.27 3.72 879
58.73 58.07 58.26 3.27 3.12 1049
62.01 61.35 61.53 3.27 3.79 862
65.29 64.63 64.81 3.27 3.67 892
68.57 67.91 68.08 3.27 3.12 1047
72.01 71.36 71.52 3.44 2.69 1280
81.36 80.71 80.85 9.33 5.89 1585
84.65 83.99 84.12 3.28 1.79 1834
87.93 87.27 87.40 3.28 1.65 1987
91.21 90.55 90.68 3.28 1.84 1783
94.49 93.83 93.95 3.28 1.30 2520
97.77 97.11 97.23 3.28 1.45 2260
101.05 100.39 100.51 3.28 1.82 1804
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US 21 (SEA ISLAND PKWY'.) BRIDGE REPLACEMENT OVER

HARBOR RIVER
GEOTECHNICAL BASE LINE REPORT

APPENDIX

SECTION 6

CORE SPECIMEN PHOTOS

F&ME

CONSULTANTS



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 3
260.0 Feet
Begin Run 2
255.0 Feet
Begin Run 1
250.0 Feet
UC Strength
143.5 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run5 —
270.0 Feet

Begin Run 4
265.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 8
285.0 Feet

Begin Run 7
280.0 Feet

Begin Run 6
275.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 10
295.0 Feet

Begin Run 9
290.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 12
303.0 Feet
Begin Run 11
298.0 Feet
UC Strength
166.5 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

313.0 Feet

L A AR B e b S e S

Begin Run 13
308.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 17
328.0 Feet
Begin Run 16
323.0 Feet
Begin Run 15
318.0 Feet
UC Strength
85.9 psi
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 19
338.0 Feet

Begin Run 18
333.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 21
348.0 Feet

Begin Run 20
343.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 24
363.0 Feet

R R R A AR R A S e

Begin Run 23
358.0 Feet

Begin Run 22
353.0 Feet

UC Strength
236.4 psi

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 26
373.0 Feet

Begin Run 25
368.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 29
390.0 Feet

W

Begin Run 28
385.0 Feet

Begin Run 27
381.0 Feet

UC Strength
233.5 psi

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 31
400.0 Feet

Begin Run 30
395.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 33
410.0 Feet

Begin Run 32
405.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 35
420.0 Feet

Begin Run 34
415.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 37
430.0 Feet

s
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Begin Run 36
425.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 39
440.0 Feet

B i BT T TR R wpe——

Begin Run 38
435.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 41
450.0 Feet

Begin Run 40
445.0 Feet

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

SCALE (FEET)




US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 43
460.0 Feet

Begin Run 42
455.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 45
470.0 Feet
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Begin Run 44
465.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 47
480.0 Feet

Begin Run 46
475.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 49
490.0 Feet

Begin Run 48
485.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

Begin Run 50
495.0 Feet

SCALE (FEET)



US 21 Bridge Replacement over Harbor River
Deep Hole Seismic Boring Core Specimens

End Run 50
500.0 Feet




US 21 (SEA ISLAND PKWY'.) BRIDGE REPLACEMENT OVER

HARBOR RIVER
GEOTECHNICAL BASE LINE REPORT

APPENDIX

SECTION 7

LABORATORY TEST RESULTS

F&ME

CONSULTANTS



US-21 BRIDGE REPLACEMENT OVER HARBOR RIVER
BEAUFORT COUNTY, SOUTH CAROLINA

F&ME PROJECT NO.: G5396.00

FINAL LABORATORY ANALYSIS SUMMARY

BORING | SAMPLE % % % % FINES LL PL pI USCS AASHTO % pH Resistivity Sulfate Chloride Carbonate (%
NUMBER | DEPTH (ft) |[MOISTURE|GRAVEL [SAND| (SILT/CLAY) Class ORGANICS (Ohm-cm) (mg/kg) (mg/kg) Calcite Equivalent)

4.0-6.0 - - - - - - - - - 1.15 - - - - -

6.0-8.0 - - -- - - - - - - 1.07 - - - - --

8.0-10.0 19.3 16.7 76.0 7.3 NP NP NP SP-SM A-1-b - - - - = =

12.0-14.0 19.2 8.4 83.7 8.0 NP NP NP SP-SM A-3 - - - - - -

B-1 14.0-16.0 - - - - - - - - - 0.31 - - - - =
18.0-20.0 274 0.0 96.7 3.3 NP NP NP SP A-3 = - - - - -

28.5-30.0 34.7 0.2 924 7.4 NP NP NP SP-SM A-3 - - - - = =

43.5-45.0 33.8 0.4 88.6 11.0 NP NP NP SP-SM A-2-4 - - - - - -

48.5-50.0 59.0 0.0 66.8 33.2 NP NP NP SM A-2-4 - - - - - -

4.0-6.0 - - -- - - - - - - 0.56 -- -- - - --

6.0-8.0 28.7 0.0 95.1 4.9 NP NP NP Sp A-3 - - - - = =

8.0-10.0 27.9 0.0 97.5 2.5 NP NP NP SP A-3 - - - - - -

10.0-12.0 - - - - - - - - - 0.45 - - - - -

B-2 18.0-20.0 26.5 0.0 93.7 6.3 NP NP NP SP-SM A-3 - - - - - —
23.5-25.0 - - - - - - - - - 1.25 - - - - -

28.5-30.0 30.3 0.3 85.7 14.0 NP NP NP SM A-2-4 = - - = - -

38.5-40.0 29.3 0.1 91.1 8.8 NP NP NP SP-SM A-3 - - - - = -

53.5-55.0 28.4 0.3 89.7 10.0 NP NP NP SP-SM A-3 = - = — - -

0.0-2.0 36.9 02 |623 375 NP NP NP SM A-4(0) - = = = = —

4.0-6.0 - - -- - - - - - - 3.55 -- -- - - --

6.0-8.0 151.6 0.0 15 98.5 74 49 25 MH A-7-5(36) - - - - - =

B-3 13.5-15.0 26.1 0.0 92.3 7.7 NP NP NP SP-SM A-3 - = - - = -
18.5-20.0 - - - - - -- -- - - -- 7.9 200 126 5080 -

23.5-25.0 29.3 15.8 59.7 24.5 NP NP NP SM A-2-4 = - - = - -

28.5-30.0 101.1 0.0 3.4 96.6 58 31 27 MH A-7-5(32) - - - - ~ =

38.5-40.0 30.2 3.7 85.8 10.4 NP NP NP SP-SM A-3 - = = — - -

2.0-4.0 52.5 4.9 63.2 31.9 NP NP NP SM A-2-4 - - - -- - -

4.0-6.0 - - -- - - - - - - 2.68 -- -- - - --

8.0-10.0 329 1.2 729 26.0 NP NP NP SM A-2-4 - - - - = -

13.5-15.0 31.8 0.0 84.9 15.1 NP NP NP SM A-2-4 = = - - - i

B-4 23.5-25.0 27.8 1.1 76.9 22.0 NP NP NP SM A-2-4 - - - - - =
33.5-35.0 35.8 1.6 76.8 21.6 NP NP NP SM A-2-4 = - - = - -

38.5-40.0 - - - - - - - - - - 8.0 180 559 8350 -

48.5-50.0 31.8 0.6 824 17.0 NP NP NP SM A-2-4 = - - = - -

63.5-65.0 64.5 0.0 46.9 53.1 71 35 36 MH A-7-5(16) - - - - - -

2.0-4.0 27.9 0.0 93.4 6.6 NP NP NP SP-SM A-3 - - - - - -

6.0-8.0 24.1 0.0 85.3 14.6 NP NP NP SM A-2-4 - - - - - -

8.0-10.0 - - -- -- -- -- -- -- = 0.27 = = = - -

13.5-15.0 36.1 0.3 79.9 19.7 NP NP NP SM A-2-4 - - - - = =

B-5 23.5-25.0 26.8 0.1 89.4 10.5 NP NP NP SP-SM A-3 - - - - - -
28.5-30.0 - - - - - - - - - - 8.2 9.5 488 8360 -

33.5-35.0 39.0 0.0 67.2 32.8 NP NP NP SM A-2-4 = - - = - -

43.5-45.0 334 0.0 79.1 20.9 NP NP NP SM A-2-4 - - - - = =

53.5-55.0 38.9 0.8 73.2 26.0 NP NP NP SM A-2-4 - = = - = -

2.0-4.0 - - - - - - - - - 0.53 - - - - -

4.0-6.0 28.4 0.0 82.8 17.2 NP NP NP SM A-2-4 = = - - - -

8.0-10.0 24.6 0.0 84.3 15.7 NP NP NP SM A-2-4 - - - - = =

B-6 13.5-15.0 34.8 0.3 73.6 26.1 NP NP NP SM A-2-4 - = - - = -
23.5-25.0 24.8 0.0 86.3 13.7 NP NP NP SM A-2-4 - - - - = -

28.5-30.0 28.8 0.0 89.0 11.0 NP NP NP SP-SM A-2-4 - - - - — -

38.5-40.0 275 0.0 81.7 18.3 NP NP NP SM A-2-4 - - - ~ = =

58.5-60.0 = = = = = - - - - - 7.7 85 763 16000 —




US-21 BRIDGE REPLACEMENT OVER HARBOR RIVER
BEAUFORT COUNTY, SOUTH CAROLINA

F&ME PROJECT NO.: G5396.00

FINAL LABORATORY ANALYSIS SUMMARY

BORING | SAMPLE % % % % FINES LL PL pI USCS AASHTO % pH Resistivity Sulfate Chloride Carbonate (%
NUMBER | DEPTH (ft) |[MOISTURE|GRAVEL [SAND| (SILT/CLAY) Class ORGANICS (Ohm-cm) (mg/kg) (mg/kg) Calcite Equivalent)

4.0-6.0 24.2 4.0 83.2 12.8 NP NP NP SM A-2-4 - - - - - -

8.0-10.0 B3N} 3.0 78.8 18.2 NP NP NP SM A-2-4 - - - - - -

B-7 13.5-15.0 313 0.3 80.9 18.9 NP NP NP SM A-2-4 - - - - = =
18.5-20.0 24.2 4.0 85.1 10.8 NP NP NP SP-SM A-2-4 - = - — = -

28.5-30.0 - - - - - - - - - - - - - - 8

43.5-45.0 38.0 0.0 82.1 17.9 NP NP NP SM A-2-4 - = — - = -

4.0-6.0 24.0 1.0 87.2 11.9 NP NP NP SP-SM A-2-4 - - - -- - -

18.5-20.0 73.8 0.0 32.5 67.5 34 20 14 CcL A-6(8) - - - - - _

23.5-25.0 54.5 0.2 64.8 34.9 30 19 11 SC A-2-6(0) - - — - = -

B-8 28.5-30.0 38.8 1.0 77.0 22.0 NP NP NP SM A-2-4 - - - - - —
33.5-35.0 - - - - - - - - - - - - - - 16

43.5-45.0 27.3 0.0 93.5 6.5 NP NP NP SP-SM A-3 - - - - - —

48.5-50.0 37.1 0.0 91.8 8.2 NP NP NP SP-SM A-3 - - - - - —

2.0-4.0 22.6 8.4 83.8 7.7 NP NP NP SP-SM A-1-b - . - = - —

4.0-6.0 21.9 2.2 90.7 7.2 NP NP NP SP-SM A-3 - - — - = -

B-9 8.0-10.0 25.6 0.1 89.6 10.3 NP NP NP SP-SM A-3 = = - - - -
13.5-15.0 - - - - - - - - - - - - - - 5

28.5-30.0 88.5 0.2 20.7 79.1 58 30 28 CH A-7-5(24) = - - - - -

43.5-45.0 25.6 1.2 91.4 7.5 NP NP NP SP-SM A-3 - - - - - _

3.5-5.5 50.0 0.0 58.9 41.1 26 17 9 SC A-4(1) - - - - - -

7.5-9.5 24.1 0.0 92.1 7.9 NP NP NP SP-SM A-3 - - - = - =

25.0-26.5 58.3 0.0 42.8 57.2 33 26 7 ML A-4(2) - - - - — -

B-10 30.5-32.0 -- -- - -- -- -- -- -- -- - 7.1 62 2400 8400 -
46.0-47.5 21.9 7.0 87.0 6.0 NP NP NP SP-SM A-3 - - - - - -

56.5-58.0 58.1 2.8 66.2 31.0 39 27 12 SM A-2-6(0) - - - = - =
86.5-88.0 = = = = = = = = = = = = = = 460

26.0-28.0 33.7 0.0 81.8 18.1 22 NP NP SM A-2-4 - - - — = =

28.0-30.0 57.6 0.5 47.4 52.1 26 17 9 CL A-4(2) - - - - — -

30.0-32.0 30.5 0.2 84.5 15.3 NP NP NP SM A-2-4 - - . - = =

B-11 36.5-38.0 93.7 0.0 12.1 87.9 58 35 23 MH A-7-5(25) - - - - - —
68.5-70.0 - - - - - - - - - - - - - - 451

83.0-84.5 45.3 0.3 53.7 46.0 31 NP NP SM A-4(0) - - - - - -

92.5-94.0 - - - - - - - - - - 7.0 101 2000 5700 -

37.0-39.0 32.9 1.3 74.9 23.8 NP NP NP SM A-2-4 = - - - = -

45.5-47.0 24.6 6.4 83.2 10.4 NP NP NP SP-SM A-3 - - . — = -

B-12 61.0-62.5 81.2 0.0 52.0 48.0 51 NP NP SM A-5(0) = = - — - -
80.0-81.5 61.8 0.0 53.4 46.6 44 31 13 SM A-7-5(4) - - . - = -

96.5-98.0 B3N 0.9 49.3 49.7 30 NP NP SM A-4(0) - - - - - -
115.5-117.0 - - -- - - - - - - -- -- -- - - 493

32.0-34.0 34.6 4.4 72.8 22.8 NP NP NP SM A-2-4 - = - — = =

42.5-44.0 63.6 0.0 35.8 64.2 41 20 21 CL A-T-6(11) - - - - = -

52.5-54.0 78.3 2.1 32.6 65.3 23 NP NP ML A-4(0) - - - - - -

B-13 58.0-59.5 -- -- - -- -- -- -- -- -- - 7.2 76 1700 7600 -
63.5-65.0 73.8 0.2 55.9 43.9 67 29 38 SC A-7-6(11) - = - - = -
94.5-96.0 - - - - - - - - - - - - - - 460

99.5-101.0 37.3 4.2 45.6 50.2 30 24 6 ML A-4(1) - = — - = -

8.0-10.0 32.4 0.0 86.2 13.8 NP NP NP SM A-2-4 - - = — = =

23.5-25.0 38.6 0.0 824 17.6 NP NP NP SM A-2-4 = - - - = -

28.5-30.0 50.9 0.3 56.0 43.7 31 24 7 SM A-4(1) - - . - = =

B-14 33.5-35.0 -- -- - -- -- -- -- -- -- - 7.4 71 1600 6900 -
38.5-40.0 56.1 0.0 48.0 52.0 47 36 11 ML A-7-5(4) - - - - = =

48.5-50.0 46.2 0.0 69.8 30.1 NP NP NP SM A-2-4 = - - - = -

72.5-74.0 - - -- - - - - - - -- -- -- - - 40




US-21 BRIDGE REPLACEMENT OVER HARBOR RIVER

BEAUFORT COUNTY, SOUTH CAROLINA

F&ME PROJECT NO.: G5396.00

FINAL LABORATORY ANALYSIS SUMMARY

BORING | SAMPLE % % % % FINES LL PL pI USCS AASHTO % pH Resistivity Sulfate Chloride Carbonate (%
NUMBER | DEPTH (ft) |[MOISTURE|GRAVEL [SAND| (SILT/CLAY) Class ORGANICS (Ohm-cm) (mg/kg) (mg/kg) Calcite Equivalent)
4.0-6.0 26.2 0.0 91.8 8.2 NP NP NP SP-SM A-3 - - - - _ -
6.0-8.0 23.5 0.0 94.9 5.1 NP NP NP SP-SM A-3 - - - - - -
13.5-15.0 23.8 0.0 94.5 5.5 NP NP NP SP-SM A-3 - - - = - =
B-15 18.5-20.0 33.2 0.2 82.3 175 NP NP NP SM A-2-4 - - - - - —
38.5-40.0 - - - - - - - - - 4.15 - - - - -
43.5-45.0 31.6 0.6 78.7 20.7 NP NP NP SM A-2-4 = - - - - -
58.5-60.0 - - -- - - - - - - -- -- -- - - 8
6.0-8.0 24.5 0.0 97.9 2.1 NP NP NP Sp A-3 - - . . - —
13.5-15.0 24.3 0.0 97.9 2.1 NP NP NP Sp A-3 - - . — = -
23.5-25.0 374 0.0 86.1 13.9 NP NP NP SM A-2-4 = - - - - -
B-16 38.5-40.0 56.7 0.0 53.4 46.6 36 21 15 SC A-6(4) - - - - - =
48.5-50.0 84.8 0.0 9.0 91.0 75 35 40 MH A-7-5(25) = = = = - -
53.5-55.0 - - - - - - - - - 7.22 - - - - -
78.5-80.0 = = = = = = = = = = = = = = 15
6.0-8.0 25.9 0.3 85.8 13.9 NP NP NP SM A-2-4 - - - - - -
16.0-18.0 52.2 0.0 50.3 49.7 25 21 4 SC-SM A-4(0) - - - - _ -
22.0-24.0 26.7 0.0 83.7 16.3 NP NP NP SM A-2-4 - - — - = =
26.0-28.0 65.5 0.0 34.4 65.6 42 27 15 ML A-7-6(9) - - - - — -
32.0-34.0 40.2 1.0 70.7 28.3 NP NP NP SM A-2-4 - - — - = =
44.0-46.0 24.0 37 84.1 12.2 NP NP NP SM A-2-4 = - - - = -
TS-1 46.0-48.0 20.1 10.1 80.1 9.8 NP NP NP SP-SM A-1-b - - - - = -
56.0-58.0 62.4 0.0 35.8 64.2 44 39 5 ML A-5(4) - - - - - -
72.0-74.0 61.7 0.6 32.1 67.4 55 32 23 MH A-7-5(16) - - - - = =
76.0-78.0 44.5 2.0 33.3 64.7 31 23 8 ML A-4(4) - - - - - -
80.0-82.0 42.6 0.0 50.9 49.1 NP NP NP SM A-4(0) - - . - = =
104.0-106.0 33.4 0.0 43.2 56.8 NP NP NP ML A-4(0) - - - - - -
120.0-122.0 35.4 0.2 44.5 55.3 NP NP NP ML A-4(0) - - - - - -
18.0-20.0 - - -- - - - - - - 1.92 -- -- - - --
36.0-38.0 - - - - - - - - - 1.42 - - - - -
44.0-46.0 55.4 0.6 67.5 31.9 42 20 22 SC A-2-7(2) - - - - - -
93.5-95.0 44.7 2.2 56.5 41.3 NP NP NP SM A-4(0) - - — - = =
138.5-140.0 68.0 0.0 13.7 86.3 63 29 34 CH A-7-6(33) - - - - - _
168.5-170.0 - - - - - - - - - - - - - - 509
178.5-180.0 32.9 0.2 56.3 43.5 NP NP NP SM A-4(0) - - - - - -
198.5-200.0 - - - - - - - - - - - - - - 443
SB-1 238.5-240.0 34.4 0.0 12.2 87.8 40 23 17 CcL A-6(16) = - - - - -
255.0-257.0 - - - - - - - - - - - - - - 361
275.0-277.0 30.1 0.0 28.7 71.3 32 30 2 ML A-4(1) - - - - - -
303.0-308.0 30.3 23.6 23.2 53.3 37 34 3 ML A-4(1) - - = - = =
308.0-313.0 - - -- - - - - - - -- -- -- - - 320
338.0-343.0 25.9 0.6 16.5 82.9 40 26 14 ML A-6(12) - - - - = =
358.0-363.0 174 8.6 26.8 64.6 33 24 9 ML A-4(4) - - - - - -
373.0-378.0 - - - - - - - - - - - - - - 222
381.0-385.0 38.3 0.0 5.3 94.7 63 38 25 MH A-7-5(31) - = — - = -
H,0 - River
West 6.8 27 22,715 mg/L 16,596 mg/L
HZOE_asR;WGr B - - - - - - - - = = 6.9 26 23,227 mg/L 16,396 mg/L -




US-21 Bridge Replacement over Harbor River
BEAUFORT COUNTY, SOUTH CAROLINA
F&ME PROJECT NO.: G5396.00

FINAL LABORATORY ANALYSIS SUMMARY

BORING | SAMPLE % % | % | %FINES L pL ol uscs | AAsHTO CU Triaxial Shear UC Strength _ standard Proctor. DirectShear | . Resonant
NUMBER | DEPTH (ft) | MOISTURE |GRAVEL | SAND [(SILT/CLAY) Class o |cen| o ¢ (psi) (psi) Optimum Moisture | Maximum Dry @) 1 coumn
Content (%) Density (pcf)
| 160180 630 00 | 390 | 60 65 21 4 cH AT-6024) - - 290 0878 - - - = Sce Results =
18.0-20.0 863 02 | 25 733 i 34 77 c ATT-5(60) = = 380 05 = = = = Sce Results =
| 60180 560 21 | 480 | 499 66 2 4 SC AT-6(17) - - 35 0.435 - - - - Sce Results -
18.0-20.0 693 00| 365 635 81 27 54 cH AT-6(33) = = 185 185 = = = = Sce Results =
s | 230270 830 01| 204 [ 795 85 27 58 cH AT-6(30) = = 260 s = - - - Sce Results =
27.029.0 788 01| 185 814 74 25 49 c AT-6(43) = = 72 295 = = = = Sce Results =
380400 9.0 00 [ 287 [ 713 7 2 47 cH AT-6(34) - - - - - - - - Sce Results -
AP4 [400420 338 02 | 784 | 215 NP NP NP SM A24 130 a1 240 a1 = = = = = =
700720 588 00 | 480 | 520 NP NP NP ML A4(0) 340 0.0 - - - - - - - -
s 60100 216 00| 970 30 NP NP NP sP A3 = = = = = = = 321 = =
300320 | 266 00| 071 2.9 NP NP NP sp A3 - - - - - - - 279 - -
130.0-1330 | 380 00 [ 337 | 663 ) 30 12 ML ATS0) = = = = = = = = = Sec Rosults
145.0-1480 | 331 02| 425 573 38 25 3 ML A-6(6) - - 207 1.05 - - - - - -
20002030 | 320 01| 478 521 43 27 13 ML AT-6(6) = = = = = = = = = Sce Results
23002330 | 326 0| 213 777 48 30 18 ML AT5(15) 292 165 - - - - - -
25002550 | 290 = = = = = = = = = = = = 1435 = = = = =
SB-1  [257.02600] 316 00| 349 | 651 76 21 55 CH AT-6(34) - - - - - - - - - Sce Results
20803030 317 = = = = = = = = = = = = 1665 = = = = =
32303280 223 - - - - - - - - - - - - 85.9 - - - - -
35803630 | 268 = = = = = = = = = = = = 2364 = = = = =
37803810 393 00| 122 878 133 2 104 i AT6(10) | - - - - - - - - - Sce Results
38103850 323 = = = = = = = = = = = = 2335 = = = = =
BS-1 0.0-50 53 14 | 810 76 NP NP NP SP-SM A3 - - - - - 173 1003 344 - -
BS=2 0.0-5.0 56 54| 862 83 NP NP NP SP-SM A3 = = = = = 16.6 100.8 326 = =
BS3 0.0-5.0 13 01 | os2 17 NP NP NP sp A3 - - - - - 18.1 978 335 - -
BS4 | 0050 26 06| 96 29 NP NP NP SP A3 = = = = = 158 946 310 = =




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 14-1273 DATE SAMPLE RECEIVED: 9/3/2014
DESCRIPTION OF various
SOIL:
TESTED BY: KB DATE OF TESTING: 9/3/2014

DATE OF WEIGHING: 9/4/2014
BORING NO. B-1 B-1 B-1 B-1 B-1
SAMPLE NO. 14-1273C 14-1273F 14-1273I 14-1273L 14-12730
SAMPLE DEPTH 8.0--10.0' 12.0-14.0° 18.0'-20.0' 28.5'-30.0° 43.5-45.0'
WATER CONTENT, W% 19.3 19.2 27.4 34.7 33.8
BORING NO. B-1
SAMPLE NO. 14-1273R
SAMPLE DEPTH 48.5'-50.0'
WATER CONTENT, W% 59.0

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-1 10.0 Poorly Graded F/C SAND (SP-SM) with Silt and Gravel A-1-b| NP | NP | NP | 0.46 |{13.35
X| B-1 14.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 0.70 | 5.84
A| B1 20.0 Poorly Graded Fine SAND (SP) A-3 NP | NP | NP | 1.22 | 1.99
*| B-1 30.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 091 | 1.99
®| B1 45.0 Poorly Graded Fine SAND (SP-SM) with Silt A-2-4 NP | NP | NP | 1.22 | 2.32
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ B-1 10.0 19.1 8.741 0.675 0.089 16.7 76.0 7.3
X| B-1 14.0 19.1 8.544 0.321 0.083 8.4 83.7 8.0
A| B1 20.0 2 0.373 0.163 0.087 0.0 96.7 3.3
*| B-1 30.0 9.52 0.69 0.141 0.078 0.2 924 7.4
® B-1 45.0 9.52 0.418 0.16 04 88.6 11.0




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT
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COBBLES

coarse | fine

coarse| medium | fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-1

50.0

Silty Fine SAND (SM) A-2-4

NP
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BOREHOLE DEPTH
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%Sand

%Silt
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ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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LIQUID LIMIT
BOREHOLE DEPTH LL| PL PI |[Fines | Classification
®| B-1 10.0] NP| NP| NP 7 | Poorly Graded F/C SAND (SP-SM) with Silt and Gravel A-1-b
X|B-1 140 NP| NP| NP 8 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
A|B-1 20.0] NP| NP| NP 3 | Poorly Graded Fine SAND (SP) A-3
*| B-1 30.0f NP| NP| NP 7 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
®| B-1 450, NP| NP| NP| 11 |Poorly Graded Fine SAND (SP-SM) with Silt A-2-4
o B-1 50.0, NP| NP| NP| 33]|Silty Fine SAND (SM) A-2-4




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)
PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 14-1273 DATE SAMPLE RECEIVED: 9/4/2014
DESCRIPTION OF Various
SOIL:
TESTED BY: JH DATE OF TESTING: 9/8/2014
DATE OF WEIGHING: 9/8/2014
BORING NO. B-1 B-1 B-1
SAMPLE NO. 14-1273S 14-1273T 14-1273U
SAMPLE DEPTH 4.0-6.0' 6.0'-8.0' 14.0'-16.0'
WT. OF CRUCIBLE +
DRY SOIL (BEFORE 171.13 173.78 149.23
IGNITION) (GRAMS)
WT. OF CRUCIBLE +
DRY SOIL (AFTER 170.71 173.37 149.11
IGNITION) (GRAMS)
WT. OF CRUCIBLE
(GRAMS) 134.66 135.55 110.79
WT. OF DRY SOIL
(BEFORE IGNITION) 36.47 38.23 38.44
(GRAMS)
WT. OF DRY SOIL
(AFTER IGNITION) 36.05 37.82 38.32
(GRAMS)
IGNITION LOSS
(GRAMS) 0.42 0.41 0.12
0OA)RGANIC IMPURITIES 115 107 0.31




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 14-1328 DATE SAMPLE RECEIVED: 9/4/2014
DESCRIPTION OF various
SOIL:
TESTED BY: KB DATE OF TESTING: 9/5/2014

DATE OF WEIGHING: 9/8/2014
BORING NO. B-2 B-2 B-2 B-2 B-2
SAMPLE NO. 14-1328F 14-1328l 14-1328L 14-13280 14-1328R
SAMPLE DEPTH 6.0'-8.0' 8.0-10.0' 18.0'-20.0' 28.5'-30.0' 38.5'-40.0'
WATER CONTENT, W% 28.7 27.9 26.5 30.3 29.3
BORING NO. B-2
SAMPLE NO. 14-1328U
SAMPLE DEPTH 53.5'-55.0'
WATER CONTENT, W% 28.4

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 12 3 6 840 1416 30 40 50 60 100140200
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse fine coarse| medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
o B-2 8.0 Poorly Graded Fine SAND (SP) A-3 NP | NP | NP | 142 | 2.03
x| B-2 10.0 Poorly Graded Fine SAND (SP) A-3 NP | NP | NP | 1.22 | 2.02
A| B-2 20.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 1.09 | 2.06
*x| B-2 30.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
® B-2 40.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 1.29 | 2.27
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-2 8.0 2 0.385 0.172 0.091 0.0 95.1 49
x| B-2 10.0 2 0.394 0.176 0.1 0.0 97.5 25
A| B-2 20.0 4.76 0.362 0.157 0.081 0.0 93.7 6.3
*| B-2 30.0 9.52 0.393 0.153 0.3 85.7 14.0
®| B-2 40.0 9.52 0.39 0.165 0.077 0.1 91.1 8.8




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT
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0.01

0.001

GRAVEL

SAND

COBBLES

coarse | fine

coarse| medium |

fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-2

55.0

Poorly Graded Fine SAND (SP-SM) with Silt A-3

NP

NP

NP

1.54

2.83

BOREHOLE DEPTH

D100 D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-2

55.0

9.52 0.405

0.179

0.3

89.7

10.0




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL| PL PI |[Fines | Classification
®| B-2 8.0, NP| NP| NP 5 | Poorly Graded Fine SAND (SP) A-3
X| B-2 10.0| NP| NP| NP 3 | Poorly Graded Fine SAND (SP) A-3
A|B-2 20.0| NP| NP| NP 6 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
*| B-2 30.0f NP| NP| NP| 14/|Silty Fine SAND (SM) A-2-4
®|B-2 40.0, NP| NP| NP 9 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
& | B-2 55.0, NP| NP| NP| 10 |Poorly Graded Fine SAND (SP-SM) with Silt A-3




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)
PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 14-1328 DATE SAMPLE RECEIVED: 9/4/2014
DESCRIPTION OF Various
SOIL:
TESTED BY: JH DATE OF TESTING: 9/8/2014
DATE OF WEIGHING: 9/8/2014
BORING NO. B-2 B-2 B-2
SAMPLE NO. 14-1328A 14-1328B 14-1328C
SAMPLE DEPTH 4.0-6.0' 10.0-12.0' 23.5-25.0'
WT. OF CRUCIBLE +
DRY SOIL (BEFORE 171.92 171.93 172.55
IGNITION) (GRAMS)
WT. OF CRUCIBLE +
DRY SOIL (AFTER 171.71 171.75 172.09
IGNITION) (GRAMS)
WT. OF CRUCIBLE
(GRAMS) 134.66 132.08 135.70
WT. OF DRY SOIL
(BEFORE IGNITION) 37.26 39.85 36.85
(GRAMS)
WT. OF DRY SOIL
(AFTER IGNITION) 37.05 39.67 36.39
(GRAMS)
IGNITION LOSS
(GRAMS) 0.21 0.18 0.46
0OA)RGANIC IMPURITIES 0.56 0.45 125




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: (G5396.00
SAMPLE NUMBER: 15-1436 DATE SAMPLE RECEIVED: 10/1/2015
DESCRIPTION OF various
SOIL:
TESTED BY: MM DATE OF TESTING: 10/1/2015

DATE OF WEIGHING: 10/2/2015
BORING NO. B-3 B-3 B-3 B-3 B-3
SAMPLE NO. 15-1436C 15-1436G 15-1436J 15-1436Q 15-1436T
SAMPLE DEPTH 0.0-2.0’ 6.0-8.0' 13.5-15.0° 23.5-25.0¢ 28.5-30.0'
WATER CONTENT, W% 36.9 151.6 26.1 29.3 101.1
BORING NO. B-3
SAMPLE NO. 15-1436W
SAMPLE DEPTH 38.5-40.0'
WATER CONTENT, W% 30.2

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
@ B-3 2.0 Silty Fine SAND (SM) A-4(0) NP NP NP
X B-3 8.0 Elastic SILT (MH) A-7-5(36) 74 49 25
A| B-3 15.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP NP NP | 116 | 210
x| B-3 25.0 Silty Fine SAND (SM) with Gravel A-2-4 NP | NP | NP
® B-3 30.0 Elastic SILT (MH) A-7-5(32) 58 31 27
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ B-3 2.0 9.52 0.401 0.155 0.2 62.3 37.5
X B-3 8.0 4.76 0.0 15 98.5
A| B-3 15.0 0.84 0.35 0.158 0.079 0.0 92.3 7.7
*x| B-3 25.0 19.1 10.692 0.168 15.8 59.7 24.5
®| B-3 30.0 4.76 0.0 34 96.6




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT
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GRAVEL

SAND

COBBLES

coarse | fine

coarse| medium |

fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-3

40.0

Poorly Graded Fine SAND (SP-SM) with Silt A-3

NP

NP

NP

1.46

2.72

BOREHOLE DEPTH

D100 D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

B-3

40.0

19.1 3.709
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3.7

85.8

10.4




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL PL PI [Fines | Classification
@ B-3 2.0/ NP| NP| NP 38 | Silty Fine SAND (SM) A-4(0)
X| B-3 8.0 74| 49 25 98 | Elastic SILT (MH) A-7-5(36)
Al B-3 15.0] NP| NP| NP 8 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
*| B-3 25.00 NP| NP| NP 25 | Silty Fine SAND (SM) with Gravel A-2-4
®|B-3 30.0 58 31 27 97 | Elastic SILT (MH) A-7-5(32)
o B-3 40.0f NP| NP| NP 10 | Poorly Graded Fine SAND (SP-SM) with Silt A-3




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

15-1436D DATE SAMPLE RECEIVED:

(G5396.00

JH

DATE OF TESTING:

DATE OF WEIGHING:

10/13/2015

10/14/2015

BORING NO.

B-3

SAMPLE NO.

15-1436D

SAMPLE DEPTH

4.0-6.0'

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

174.66

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

173.24

WT. OF CRUCIBLE
(GRAMYS)

134.66

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

38.58

IGNITION LOSS
(GRAMS)

1.42

ORGANIC IMPURITIES
%

3.55




Determining pH of Soil for Use in Corrosion Testing

AASHTO T 289
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B3 15-1436M
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 18.5 - 20.0'
SAMPLE PREPARATION
Sieved through the #10 Sieve YES
Air Dry YES
Type of Water DISTILLED
Trial pH Temperature
1 7.90 20.0
2 7.88 20.1
3 7.89 202
AVERAGE [ 7.89 I 20,1 ]l
Description|SILTY SAND; dark gray, sea shells.
(SM) |
TECH| TJ
DATE| 10/13/15
cHECK| \ar
REVIEW ﬁlq,/ﬁ_i
APPROVE

Golder Associates Inc.




Determining Minimum Laboratory Soil Resistivity

AASHTO T 288
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-3 15-1436N
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 18.5 - 20.0"
SAMPLE PREPARATION Sieved through the #10 Sieve [ Yes |
TEST APPARATUS Miller Soilbox and Nilsson 400 Soil Resistance Meter.
Identification:
SPECIMEN (Point) T 2 3 4
RESISTIVITY (ohms-cm) 800 300 200 250
MOISTURE CONTENT
WET WEIGHT & TARE 89.43 106.77 116.52 195.83
DRY WEIGHT & TARE 84.60 95.73 98.93 135.24
TARE WEIGHT 51.00 52.02 52.10 52015
WEIGHT OF MOISTURE (gm) 4.83 11.04 17.59 60.59
WEIGHT OF DRY SOIL (gm) 33.60 43.71 46.83 83.09
MOISTURE CONTENT (%) 14.38 25.26 37.56 72.92
1.0
0.8
=
o
@
E % 06
52
=~
t 0
5
S 2 04
= \\
u_’ S
[72]
g oz T~
0.0
0 10 20 30 40 50 60 70 80
MOISTURE CONTENT (%)
Description|SILTY SAND; dark gray, sea shells.
USCS (SM) [ TECH| TJ
DATE| 10/13/15
CHECK| ¥
REVIEW
APPROVE )

Golder Associates Inc.



ACL ADVANCED CHEMISTRY LABS, INC.

Phone; (770) 409-1444 3038 Amwiler Road « Suite 100 « Atlanta, GA 30360
Fax: (770) 409-1844 P.O. Box 88610 « Atlanta, GA 30356
e-mail: acl@acl-labs.net www.acl-labs.com
Client: Golder Associates, Inc. Client Proj #: 1524908
3730 Chamblee Tucker Road ACL Project#: 68442
Atlanta, GA 30341-0000 Date Received: 10/13/2015

Date Reported: 10/30/2015
Contact: Mr. Henry Mock

Sample ID: B-3 18.5-20° Matrix: Soil

ACL #: 307835 Date/Time Sampled: 10/13/2015 11:15
Analyte (Method) Result PQL Units DF Prep Date/Time Analysis Date/Time Analyst
Sol. Chloride (9252A)* 5080 500 mg/kg 50 10/16/2015 8:30 10/16/2015 8:30 MM
Sol. Sulfate (3038)* 126 50 mg/kg 5 10/18/2015 10:20 10/19/2015 10:20 MM

Page 3 0of 8



F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: (G5396.00
SAMPLE NUMBER: 15-1437 DATE SAMPLE RECEIVED: 10/1/2015
DESCRIPTION OF various
SOIL:
TESTED BY: MM DATE OF TESTING: 10/1/2015

DATE OF WEIGHING: 10/2/2015
BORING NO. B-4 B-4 B-4 B-4 B-4
SAMPLE NO. 15-1437C 15-1437G 15-1437) 15-1437M 15-1437P
SAMPLE DEPTH 2.0-4.0° 8.0-10.0' 13.5-15.0' 23.5-25.0' 33.5-35.0°
WATER CONTENT, W% 52.5 329 31.8 27.8 35.8
BORING NO. B-4 B-4
SAMPLE NO. 15-1437W 15-1437Z
SAMPLE DEPTH 48.5-50.0' 63.5-65.0'
WATER CONTENT, W% 31.8 64.5

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHE! | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND - SILT OR CLAY
coarse fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
@ B4 4.0 Silty Fine SAND (SM) A-2-4 NP NP NP
X| B-4 10.0 Silty Fine SAND (SM) A-2-4 NP NP NP
Al B4 15.0 Silty Fine SAND (SM) A-2-4 NP NP NP
*x| B-4 25.0 Silty Fine SAND (SM) A-2-4 NP NP NP
©®| B4 35.0 Silty Fine SAND (SM) A-2-4 NP NP NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B4 4.0 254 3.699 0.158 4.9 63.2 31.9
X B4 10.0 19.1 0.411 0.153 1.2 72.9 26.0
A| B4 15.0 2 0.384 0.175 0.0 84.9 151
*x| B-4 25.0 9.52 2.034 0.162 11 76.9 22.0
©®| B4 35.0 9.52 113 0.16 1.6 76.8 21.6




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES |
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Cc Cu
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X| B4

65.0

Sandy Elastic SILT (MH) A-7-5(16)
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D100 D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

® B4

50.0

19.1 04

0.166

0.6

824

17.0

X| B4

65.0

4.76 0.176

0.0

46.9

53.1




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL PL PI [Fines | Classification
® B-4 40| NP| NP| NP| 32]|Silty Fine SAND (SM) A-2-4
X| B-4 10.0] NP| NP| NP| 26 Silty Fine SAND (SM) A-2-4
Al B4 15.0/ NP| NP| NP 15 | Silty Fine SAND (SM) A-2-4
*x| B-4 25,0 NP| NP| NP| 22]Silty Fine SAND (SM) A-2-4
@|B-4 35.0/ NP| NP| NP| 22]Silty Fine SAND (SM) A-2-4
o B-4 50.0f NP| NP| NP 17 | Silty Fine SAND (SM) A-2-4
O|B-4 65.0 71 35| 36 53 | Sandy Elastic SILT (MH) A-7-5(16)




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

15-1437D DATE SAMPLE RECEIVED:

(G5396.00

JH

DATE OF TESTING:

DATE OF WEIGHING:

10/13/2015

10/14/2015

BORING NO.

B-4

SAMPLE NO.

15-1437D

SAMPLE DEPTH

4.0-6.0'

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

172.08

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

171.01

WT. OF CRUCIBLE
(GRAMYS)

132.08

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

38.93

IGNITION LOSS
(GRAMS)

1.07

ORGANIC IMPURITIES
%0

2.68




Determining pH of Soil for Use in Corrosion Testing

AASHTO T 289
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-4 15-14378
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 38.5 - 40.0'
SAMPLE PREPARATION
Sieved through the #10 Sieve YES
Air Dry YES
Type of Water DISTILLED
Trial pH Temperature
1 8.03 20.1
2 8.04 202
3 8.04 202
AVERAGE (l 8.04 I 202 ]
Description|CLAYEY SAND; olive brown.
(86
TECH| TI
DATE| 10/13/15
CHECK .\L._.,
REVIEW|/) 47//\y
APPROVE

Golder Associates Inc.



Determining Minimum Laboratory Soil Resistivity

AASHTO T 288
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-4 15-1437T
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 38.5 - 40.0"
SAMPLE PREPARATION Sieved through the #10 Sieve | Yes
TEST APPARATUS Miller Soilbox and Nilsson 400 Soil Resistance Meter.
Identification:
SPECIMEN (Point) 1 2 3 4
RESISTIVITY (chms-cm) 780 320 180 230
MOISTURE CONTENT
WET WEIGHT & TARE 89.28 100.21 117.14 258.52
DRY WEIGHT & TARE 83.76 89.62 97.00 123.87
TARE WEIGHT 50.92 51.73 51.88 51.22
WEIGHT OF MOISTURE (gm) 5.52 10.59 20.14 134.65
WEIGHT OF DRY SOIL (gm) 32.84 37.89 45.12 72.65
MOISTURE CONTENT (%) 16.81 27.95 44.64 185.34
1.0 T
0.8
E \
o
g \
_g w 06
G o
-
E 0
5
S8 04
- =
n —
[72]
B Do
0.0 .
0 20 40 60 80 100 120 140 160 180 200
MOISTURE CONTENT (%)
Description(CLAYEY SAND; olive brown.
USCS (S5C) | TECH| TJ
DATE| 10/13/15
CHECK .
REVIEW| [y
APPROVE

Golder Associates Inc.




ACL ADVANCED CHEMISTRY LABS, INC.

Phone: (770) 409-1444 3039 Amwiler Road * Suite 100 « Atlanta, GA 30360
Fax: (770) 409-1844 P.O. Box 88610 - Atlanta, GA 30356
e-mail: acl@acl-labs.net www.acl-labs.com
Client: Golder Associates, Inc. Client Proj#: 1524908
3730 Chamblee Tucker Road ACL Project #: 68442
Atlanta, GA 30341-0000 Date Received: 10/13/2015

Date Reported: 10/30/2015
Contact: Mr. Henry Mock

Sample ID; B-4 38.5-40' Matrix: Soil
ACL #: 307836 Date/Time Sampled: 10/13/2015 11:15
Analyte (Method) Result PQL Units DF Prep DatefTime Analysis Date/Time Analyst
Sol. Chloride (9252A)* 8350 500 mglkg 50 10/16/2015 8:30 10/16/2015 8:30 MM
Sol. Sulfate (9038)* 559 200 mg/kg 20 10/19/2015 10:20 10/19/2015 10:20 MM

Page 4 of §



F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: (G5396.00
SAMPLE NUMBER: 15-1438 DATE SAMPLE RECEIVED: 10/1/2015
DESCRIPTION OF various
SOIL:
TESTED BY: MM DATE OF TESTING: 10/1/2015

DATE OF WEIGHING: 10/2/2015
BORING NO. B-5 B-5 B-5 B-5 B-5
SAMPLE NO. 15-1438C 15-1438F 15-1438J 15-1438M 15-1438T
SAMPLE DEPTH 2.0-4.0° 6.0-8.0' 13.5-15.0° 23.5-25.0¢ 33.5-35.0°
WATER CONTENT, W% 27.9 24.1 36.1 26.8 39.0
BORING NO. B-5 B-5
SAMPLE NO. 15-1438W 15-1438Z2
SAMPLE DEPTH 43.5-45.0' 53.5-55.0'
WATER CONTENT, W% 334 38.9

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1/2* 3 6 840 1416 30 40 50 60 100140200
100 [ : RN \<kl\ :
90 : ‘\\
85 Y\
80 \
70
. 65 \
T :
9 60 :
w :
: . LI
i
Z \ :
™ :
E 45 f
L :
€ 40 :
L :
o :
35 0
30 * H
25
20 &
15 s
10 \ k
M
5 R
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-5 4.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 139 | 2.27
X| B-5 8.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
Al B-5 15.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
*x| B-5 25.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP (179 | 245
®| B-5 35.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-5 4.0 9.52 0.387 0.176 0.088 0.0 934 6.6
X| B-5 8.0 9.52 0.402 0.169 0.0 85.3 14.6
A| B-5 15.0 9.52 0.332 0.113 0.3 79.9 19.7
*| B-5 25.0 9.52 0.385 0.17 0.1 89.4 10.5
®| B-5 35.0 4.76 0.227 0.104 0.0 67.2 32.8




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES

6 4 3

215 134 172

U.S. SIEVE NUMBERS

100
95

3 is

HYDROMETER

90

X |

|
8 1416%30 40 50 60100140200
f _"'.\ R

\

85

=

80

==

75

70

65

60

E— T

55

50

45

40

PERCENT FINER BY WEIGHT

35
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25
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100
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1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

coa

rse | medium

| fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL PL Pl

Cc Cu

@ B-5

45.0

Silty Fine SAND (SM) A-2-4

NP | NP | NP

X| B-5

55.0

Silty Fine SAND (SM) A-2-4

NP | NP | NP

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand %Silt

%Clay

@ B-5

45.0

4.76

0.357

0.157

0.0

79.1

20.9

X| B-5

55.0

9.52

1.393

0.176

0.8

73.2

26.0




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

” ®|e 7
50 %
P /
L /
A
S 40
T /
I
c /
I
T 30 7
Y /
' /
N
N 20
E
X
10 /
7 @ ®
O
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL PI [Fines | Classification
®| B-5 40| NP| NP| NP 7 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
X|B-5 8.0/ NP| NP| NP 15 | Silty Fine SAND (SM) A-2-4
A|B-5 15.0] NP| NP| NP| 20 |Silty Fine SAND (SM) A-2-4
*| B-5 25.0) NP| NP| NP 10 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
®|B-5 35.0/ NP| NP| NP| 33]Silty Fine SAND (SM) A-2-4
& B-5 450, NP| NP| NP| 21]Silty Fine SAND (SM) A-2-4
O|B-5 55.0{ NP| NP| NP| 26 Silty Fine SAND (SM) A-2-4




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

15-1438G DATE SAMPLE RECEIVED:

(G5396.00

JH

DATE OF TESTING:

DATE OF WEIGHING:

10/13/2015

10/14/2015

BORING NO.

B-5

SAMPLE NO.

15-1438G

SAMPLE DEPTH

8.0-10.0’

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

169.97

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

169.86

WT. OF CRUCIBLE
(GRAMYS)

129.97

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

39.89

IGNITION LOSS
(GRAMS)

0.11

ORGANIC IMPURITIES
%0

0.27




Determining pH of Soil for Use in Corrosion Testing

AASHTO T 289

PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-5 15-1438P
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 28.5 - 30.0"
SAMPLE PREPARATION
Sieved through the #10 Sieve YES
Air Dry YES
Type of Water DISTILLED
Trial pH Temperature
1 8.20 20.1
2 8.19 20.2
3 8.21 202
AVERAGE ( 8.20 I 20.2 |
Description|SILTY CLAY; olive brown,
USCS (CL) |
TECH| TJ
DATE| 10/13/15
CHECK ﬂﬁv
REVIEW| /il
T
APPROVE

Golder Associates Inc.




Determining Minimum Laboratory Soil Resistivity

AASHTO T 288
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-5 15-1438Q
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 28.5 - 30.0'
SAMPLE PREPARATION Sieved through the #10 Sieve | Yes |
TEST APPARATUS Miller Soilbox and Nilsson 400 Soil Resistance Meter.
Identification: b
SPECIMEN (Point) 1 2 3 4 .
RESISTIVITY (ohms-cm) 550 210 9.5 10.0
MOISTURE CONTENT
WET WEIGHT & TARE 108.40 132.51 131.98 358.88
DRY WEIGHT & TARE 100.56 117.40 109.63 244.07
TARE WEIGHT 51.87 50.72 51.50 52.16
WEIGHT OF MOISTURE (gm) 7.84 15.11 22.35 114.81
WEIGHT OF DRY SOIL (gm) 48.69 66.68 58.13 191.91
MOISTURE CONTENT (%) 16.10 22.66 38.45 59.82
1.0
0.8
E
o
)
Ew 06
£ T
0 c
=@
t @
£E3 o4 \
> .
EE )
=
2 \
o 0.2
0.0 - : |
0 10 20 30 40 50 60 70
MOISTURE CONTENT (%)
Description|SILTY CLAY; olive brown.
USCS (CL) | TECH[ TJ
DATE| 10/13/15
CHECK
REVIEW s
APPROVE|

Golder Associates Inc.



ACL ADVANCED CHEMISTRY LABS, INC.

Phone: (770) 409-1444 3039 Amwiler Road * Suite 100 + Atlanta, GA 30360
Fax: (770) 409-1844 P.O. Box 88610 + Aflanta, GA 30358
e-mail: acl@acl-labs.net www.acl-labs.com
Client: Golder Associates, Inc. Client Proj #: 1524908
3730 Chamblee Tucker Road ACL Project #: 68442
Atflanta, GA 30341-0000 Date Received: 10/13/2015

Date Reported: 10/30/2015
Contact: Mr. Henry Mock

Sample ID: B-5 28.5-30' Matrix: Soil

ACL #: 307837 Date/Time Sampled: 10/13/2015 11:15
Analyte (Method) Result PQL Units DF Prep Date/Time Analysis Date/Time Analyst
Sol. Chloride (9252A)* 8360 500 markg 50 10/16/2015 8:30 10/16/2015 8:30 MM
Sol. Sulfate (9038)* 488 200 mg/kg 20 10/19/2015 10:20 10/19/2015 10:20 MM

Page 5 of 8



F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: (G5396.00
SAMPLE NUMBER: 15-1439 DATE SAMPLE RECEIVED: 10/1/2015
DESCRIPTION OF various
SOIL:
TESTED BY: MM DATE OF TESTING: 10/1/2015

DATE OF WEIGHING: 10/2/2015
BORING NO. B-6 B-6 B-6 B-6 B-6
SAMPLE NO. 15-1439D 15-1439G 15-1439J 15-1439M 15-1439P
SAMPLE DEPTH 4.0-6.0' 8.0-10.0' 13.5-15.0' 23.5-25.0' 28.5-30.0'
WATER CONTENT, W% 28.4 24.6 34.8 24.8 28.8

BORING NO. B-6
SAMPLE NO. 15-1439S
SAMPLE DEPTH 38.5-40.0'
WATER CONTENT, W% 275

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 1/2% 3 6 840 1416 30 40 50 60 100140200
100 T TTT 1T ! ] %?‘f NELIE
: N I :
95 : : *\ :
; N
85 \
80 \
s |
" e i
65 :
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O 60 ﬁf\ :
w :
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n > :
f 50 :
z :
[T
E 45
L
g 40
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|
30 \\
25 H
: Al
15 @
10 R
5
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-6 6.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
X| B-6 10.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
Al B-6 15.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
*| B-6 25.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
®| B-6 30.0 Poorly Graded Fine SAND (SP-SM) with Silt A-2-4 NP | NP | NP | 1.73 | 2.46
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-6 6.0 2 0.381 0.166 0.0 82.8 17.2
X| B-6 10.0 4.76 0.405 0.153 0.0 84.3 15.7
A| B-6 15.0 9.52 0.178 0.097 0.3 73.6 26.1
*x| B-6 25.0 4.76 0.387 0.174 0.0 86.3 13.7
®©| B-6 30.0 4.76 0.385 0.168 0.0 89.0 11.0




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.1 0.01

0.001

GRAVEL

SAND

COBBLES

coarse | fine

coarse| medium | fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc

Cu

B-6

40.0

Silty Fine SAND (SM) A-2-4

NP

NP

NP

BOREHOLE DEPTH

D100

D95

D50 D10

%Gravel %Sand

%Silt

%Clay

B-6

40.0

0.357

0.161

0.0 81.7

18.3




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
P /
L /
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S 40
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|
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T 30 <
Y /
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0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
®| B-6 6.0/ NP| NP| NP 17 | Silty Fine SAND (SM) A-2-4
X| B-6 10,0] NP| NP| NP 16 | Silty Fine SAND (SM) A-2-4
A| B-6 15.0] NP| NP| NP 26 | Silty Fine SAND (SM) A-2-4
*| B-6 25.00 NP| NP| NP 14 | Silty Fine SAND (SM) A-2-4
®| B-6 30.0f NP| NP| NP 11 | Poorly Graded Fine SAND (SP-SM) with Silt A-2-4
< B-6 40.0f NP| NP| NP 18 | Silty Fine SAND (SM) A-2-4




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

15-1439A DATE SAMPLE RECEIVED:

(G5396.00

JH

DATE OF TESTING:

DATE OF WEIGHING:

10/13/2015

10/14/2015

BORING NO.

B-6

SAMPLE NO.

15-1439A

SAMPLE DEPTH

2.0-4.0

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

150.80

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

150.59

WT. OF CRUCIBLE
(GRAMYS)

110.80

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

39.79

IGNITION LOSS
(GRAMS)

0.21

ORGANIC IMPURITIES
%0

0.53




Determining pH of Soil for Use in Corrosion Testing

AASHTO T 289
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-6 15-1439V
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 58.5 - 60.0'
SAMPLE PREPARATION
Sieved through the #10 Sieve YES
Air Dry YES
Type of Water DISTILLED
Trial pH Temperature
1 7.66 20.1
2 7.67 20.1
3 7.64 20.1
AVERAGE [ 7.66 [ 20.1 |
Description|SILTY CLAY grayish brown.
USCS (CL)
TECH| TJ
DATE| 10/13/15
CHECK| jf~—r-
REVIEW /f'm"//l,
APPROVE

Golder Associates Inc.




Determining Minimum Laboratory Soil Resistivity

AASHTO T 288
PROJECT TITLE F&ME/HARBOR RIVER/SC SAMPLE ID B-6 15-1439W
PROJECT NO. 1524908.09 SAMPLE TYPE Bag
REMARKS F&ME Project No. G5396 SAMPLE DEPTH 58.5 - 60.0'
SAMPLE PREPARATION Sieved through the #10 Sieve | Yes |
TEST APPARATUS Miller Soilbox and Nilsson 400 Soil Resistance Meter.
Identification:
SPECIMEN (Point) 1 2 3 4
RESISTIVITY (ohms-cm) 1,500 850 85 120
MOISTURE CONTENT
WET WEIGHT & TARE 110.92 145.08 179.10 321.03
DRY WEIGHT & TARE 99.29 121.54 132.64 166.52
TARE WEIGHT 48.19 43.00 52.04 52.01
WEIGHT OF MOISTURE (gm) 11.63 23.54 46.46 154.51
WEIGHT OF DRY SOIL (gm) 51.10 78.54 80.60 114.51
MOISTURE CONTENT (%) 22.76 29.97 57.64 134.93
1.6
1.4 1\
T 1:2 \
i
)
E @ 1.0 ¥
o c
E o 0.8 \
£3
>
o~ \
& 0.4 \
14
0.2 - —]
—a
0.0 :
0 20 40 60 80 100 120 140 160
MOISTURE CONTENT (%)
Description|SILTY CLAY; grayish brown.
USCS (E15) | TECH TJ
DATE| 10/13/15
CHECK
REVIEW| AV
APPROVE

Golder Associates Inc.




ACL ADVANCED CHEMISTRY LABS, INC.

Phone: (770) 409-1444 3039 Amwiler Road « Suite 100 « Atlanta, GA 30360
Fax: (770) 409-1844 P.O. Box 88610 « Atlanta, GA 30356
e-mail: acl@acl-labs.net www.acl-labs.com
Client: Golder Associates, Inc. Client Proj #: 1524908
3730 Chamblee Tucker Road ACL Project #: 68442
Atlanta, GA 30341-0000 Date Received: 10/13/2015

Date Reported: 10/30/2015
Contact: Mr. Henry Mock

Sample ID: B-6 58.5-60' Matrix: Soil
ACL #: 307838 Date/Time Sampled: 10/13/2015 11:15
Analyte {(Method) Result PQL Units DF Prep Date/Time Analysis Date/Time Analyst
Sol. Chioride (9252A)* 16000 1000 mg/kg 100 10/16/2015 8:30 10/16/2015 8:30 MM
Sol, Sulfate (9038)" 763 200 ma/kg 20 10/19/2015 10:20 10/19/2015 10:20 MM

Page 6 of 8



F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1197 DATE SAMPLE RECEIVED: 7/21/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/25/2016

DATE OF WEIGHING: 7/26/2016
BORING NO. B-7 B-7 B-7 B-7 B-7
SAMPLE NO. 16-1197C 16-1197F 16-11971 16-1197L 16-11970
SAMPLE DEPTH 4.0-6.0' 8.0-10.0' 13.5-15.0° 18.5-20.0° 43.5-45.0'
WATER CONTENT, W% 24.2 33.1 31.3 242 38.0

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 1 1/23/8 3 4 6 810 1416 2Q 30 40 50 60 100140200
100 T ] w{ﬁ:‘\ AR | N R
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
e B-7 6.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
x| B-7 10.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
Al B-7 15.0 Silty F/M SAND (SM) A-2-4 NP | NP | NP
*| B-7 20.0 Poorly Graded F/C SAND (SP-SM) with Silt A-2-4 NP | NP | NP | 0.89 | 1.78
®| B-7 45.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ B-7 6.0 191 0.801 0.141 4.0 83.2 12.8
x| B-7 10.0 19.1 0.954 0.158 3.0 78.8 18.2
A| B-7 15.0 9.52 0.957 0.177 0.3 80.9 18.9
x| B-7 20.0 19.1 3.859 0.118 4.0 85.1 10.8
®| B-7 45.0 2 0.351 0.155 0.0 82.1 17.9




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ B-7 6.0/ NP| NP| NP 13 | Silty Fine SAND (SM) A-2-4
X| B-7 10,0] NP| NP| NP 18 | Silty Fine SAND (SM) A-2-4
A| B-7 15.0] NP| NP| NP 19 | Silty F/M SAND (SM) A-2-4
*| B-7 20.0f NP| NP| NP 11 | Poorly Graded F/C SAND (SP-SM) with Silt A-2-4
®| B-7 45,0/ NP| NP| NP 18 | Silty Fine SAND (SM) A-2-4

ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




Geolesting

EXPRESS

Client:
Project Name:

Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

i *CO, Pressure, Weight of Sample Weight CaCOg, Cfalmte
Boring ID Sample ID Depth, ft ] used, Equivalent,
psi grams o
o] Y0
B-7 16-1197P 28.5-30 0.20 2.00 0.08 8
Notes: Calcium Carbonate content precise to +/- 1.5%

*CO, Pressure is based on the weight of sample as indicated in the table.

The reported Calcite Equivalent (%0) is based on one gram

CO, Pressure, psi

Figure 1: Calibration Curve
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Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1242 DATE SAMPLE RECEIVED: 7/29/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: JH DATE OF TESTING: 8/1/2016

DATE OF WEIGHING: 8/2/2016
BORING NO. B-8 B-8 B-8 B-8 B-8
SAMPLE NO. 16-1242C 16-1242S 16-1242F 16-12421 16-1242M
SAMPLE DEPTH 4.0-6.0' 18.5-20.0' 23.5-25.0' 28.5-30.0° 43.5-45.0'
WATER CONTENT, W% 24.0 73.8 54.5 38.8 27.3
BORING NO. B-8
SAMPLE NO. 16-1242P
SAMPLE DEPTH 48.5-50.0'
WATER CONTENT, W% 37.1

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
@ B-8 6.0 Poorly Graded F/M SAND (SP-SM) with Silt A-2-4 NP | NP | NP | 0.89 | 214
x| B-8 20.0 Sandy Lean CLAY (CL) A-6(8) 34 | 20 14
Al B8 25.0 Clayey F/M SAND (SC) A-2-6(0) 30 | 19 | 11
x| B-8 30.0 Silty F/M SAND (SM) A-2-4 NP | NP | NP
®| B-8 45.0 Poorly Graded F/M SAND (SP-SM) with Silt A-3 NP | NP | NP | 154 | 2.04
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ B-8 6.0 9.52 0.396 0.139 1.0 87.2 11.9
X| B-8 20.0 4.76 0.162 0.0 32.5 67.5
A| B-8 25.0 9.52 0.412 0.112 0.2 64.8 34.9
*| B-8 30.0 9.52 1.559 0.156 1.0 77.0 22.0
®| B-8 45.0 4.76 0.381 0.169 0.087 0.0 93.5 6.5




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT
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coarse| medium | fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL
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Pl

Cc

Cu

B-8

50.0

Poorly Graded Fine SAND (SP-SM) with Silt A-3

NP

NP
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1.64

218

BOREHOLE DEPTH

D100 D95

D50

D10 %Gravel

%Sand

%Silt

%Clay

B-8

50.0

2 0.377

0.169

0.081 0.0

91.8

8.2




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ B-8 6.0/ NP| NP| NP 12 | Poorly Graded F/M SAND (SP-SM) with Silt A-2-4
x| B-8 200/ 34| 20| 14| 68|SandyLean CLAY (CL)A-6(8)
A|B-8 250 30| 19| 11| 35|Clayey F/M SAND (SC) A-2-6(0)
*| B-8 30.0f NP| NP| NP 22 | Silty F/M SAND (SM) A-2-4
®| B-8 45,0/ NP| NP| NP 7 | Poorly Graded F/M SAND (SP-SM) with Silt A-3
| B-8 50.0, NP| NP| NP 8 | Poorly Graded Fine SAND (SP-SM) with Silt A-3




A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-8 16-1242] 33.5-35 0.20 1.00 0.16 16
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
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Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1243 DATE SAMPLE RECEIVED: 7/29/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 8/1/2016

DATE OF WEIGHING: 8/2/2016
BORING NO. B-9 B-9 B-9 B-9 B-9
SAMPLE NO. 16-1243F 16-12431 16-1243L 16-1243C 16-1243P
SAMPLE DEPTH 2.0-4.0° 4.0-6.0' 8.0-10.0' 28.5-30.0' 43.5-45.0'
WATER CONTENT, W% 22.6 219 25.6 88.5 25.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND SILT OR CLAY
coarse | fine coarse | medium |
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
@ B-9 4.0 Poorly Graded F/C SAND (SP-SM) with Silt A-1-b NP | NP | NP | 0.70 | 8.97
X| B-9 6.0 Poorly Graded F/C SAND (SP-SM) with Silt A-3 NP | NP | NP | 0.84 | 4.40
A| B-9 10.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 098 | 215
x| B9 30.0 Fat CLAY with Fine Sand (CH) A-7-5(24) 58 | 30 | 28
®| B9 45.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 151 | 2.21
BOREHOLE DEPTH | D100 D50 D10 %Gravel %Sand %Silt %Clay
@ B-9 4.0 19.1 7.521 0.568 0.091 84 83.8 7.7
X| B-9 6.0 9.52 3.326 0.282 0.088 2.2 90.7 7.2
A| B-9 10.0 9.52 0.35 0.152 0.1 89.6 10.3
*x| B9 30.0 9.52 0.27 0.2 20.7 791
®| B9 45.0 19.1 0.399 0.173 0.085 1.2 91.4 7.5




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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LIQUID LIMIT
BOREHOLE DEPTH LL PL PI [Fines | Classification
@ B-9 40| NP| NP| NP 8 | Poorly Graded F/C SAND (SP-SM) with Silt A-1-b
X|B-9 6.0/ NP| NP| NP 7 | Poorly Graded F/C SAND (SP-SM) with Silt A-3
Al B-9 10.0/ NP| NP| NP 10 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
*| B-9 30.0 58| 30 28| 79 |Fat CLAY with Fine Sand (CH) A-7-5(24)
®|B-9 45.0 NP| NP| NP 7 | Poorly Graded Fine SAND (SP-SM) with Silt A-3




A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-9 16-1243M 13.5-15 0.30 5.00 0.05 5
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
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Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1110 DATE SAMPLE RECEIVED: 7/5/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/12/2016

DATE OF WEIGHING: 7/13/2016
BORING NO. B-10 B-10 B-10 B-10 B-10
SAMPLE NO. 16-1110C 16-1110F 16-11101 16-1110L 16-11100
SAMPLE DEPTH 3.5-5.5' 7.5-9.5' 25.0-26.5' 46.0-47.5' 56.5-58.0'
WATER CONTENT, W% 50.0 24.1 58.3 21.9 58.1

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES
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ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL PL Pl |Fines | Classification
®| B-10 55| 26| 17 9| 41 |Clayey Fine SAND (SC) A-4(1)
X B-10 95| NP| NP| NP 8 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
Al B-10 265 33| 26 7 57 | Sandy SILT (ML) A-4(2)
*| B-10 475| NP| NP| NP 6 | Poorly Graded F/C SAND (SP-SM) with Silt A-3
©(B-10 58.0 39| 27 12 31| Silty F/M SAND (SM) A-2-6(0)




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 08/09/16 Checked By: mcm
Depth : --- Test Id: 386279
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
B-10 --- 30.5-32 ft Moist, dark gray silty sand 7.1 6.8

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 9/8/2016 3:23:31 PM




Client: F&ME Consultants

A
4 — Project: US-21 Replacement Bridge over Harbor River
Geolesting

Location: ---
EXPRESS GTX#: 305005
Test Date: 08/09/16
Tested By: jm
Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Electrical Electrical
Boring ID Sample ID Depth, ft. Sample Description Resistivity, Conductivity,
ohm-cm (ohm-cm)™
B-10 - 30.5-32 Moist, dark gray silty sand 62 1.61E-02
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).
Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




Project Name:

Project Number: 305005

US-21 REP. BRIDGE OVER HARBOR

SAMPLE RESULTS

Serial_N0:08081617:50

Lab Number:
Report Date:

L1623916
08/08/16

Lab ID: L1623916-01 Date Collected: 08/01/16 11:51
Client ID: B-10/30.5-32.0 FT Date Received:  08/02/16
Sample Location: Not Specified Field Prep: Not Specified
Matrix: Sail
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 56.7 % 0.100 NA 1 08/03/16 02:46  121,2540G VB
Chloride 8400 mglkg 170 - 10 08/05/16 18:53 1,9251
Sulfate 2400 mg/kg 880 - 5 08/04/16 11:30 1,9038 AW
ALPHA

Page 6 of 20
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Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-10 --- 86.5-88 5.60 1.00 4.60 460
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
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CO, Pressure, psi

0 0.2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1111 DATE SAMPLE RECEIVED: 7/5/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/12/2016

DATE OF WEIGHING: 7/13/2016
BORING NO. B-11 B-11 B-11 B-11 B-11
SAMPLE NO. 16-1111C 16-1111F 16-11111 16-1111L 16-11110
SAMPLE DEPTH 26.0-28.0' 28.0.-30.0' 30.0-32.0' 36.5-38.0' 83.0-84.5'
WATER CONTENT, W% 33.7 57.6 30.5 93.7 453

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
@ B-11 28.0 Silty Fine SAND (SM) A-2-4 22 NP NP
x| B-11 30.0 Sandy Lean CLAY (CL) A-4(2) 26 17 9
Al B-11 32.0 Silty Fine SAND (SM) A-2-4 NP NP NP
*| B-11 38.0 Elastic SILT (MH) A-7-5(25) 58 35 23
®| B-11 84.5 Silty Fine SAND (SM) A-4(0) 31 | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ B-11 28.0 9.52 0.409 0.166 0.0 81.8 18.1
X B-11 30.0 19.1 0.376 0.5 47.4 52.1
Al B-11 32.0 9.52 0.386 0.162 0.2 84.5 15.3
*| B-11 38.0 9.52 0.133 0.0 121 87.9
® B-11 84.5 9.52 0.402 0.081 0.3 53.7 46.0




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
P /
L /
A
S 40
T /
|
c /
|
T 30 s
Y /
| P *
N
N 20
E
X
10 x /
7T @ | @
O‘ O
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |Fines | Classification
@ B-11 28.0 22| NP| NP 18 | Silty Fine SAND (SM) A-2-4
X| B-11 300 26| 17 9| 52|Sandy Lean CLAY (CL) A-4(2)
A B-11 320 NP| NP| NP 15 | Silty Fine SAND (SM) A-2-4
*| B-11 38.0 58 35 23 88 | Elastic SILT (MH) A-7-5(25)
®| B-11 84.5 31| NP| NP 46 | Silty Fine SAND (SM) A-4(0)




Client: F&ME Consultants

_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 08/09/16 Checked By: mcm
Depth : --- Test Id: 386279
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
B-11 92.5-94 ft Moist, dark olive clay with sand 7.0 6.8

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 9/8/2016 3:23:31 PM




Geolesting

X PR ESSTS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River
Location: ---

GTX#: 305005

Test Date: 08/09/16

Tested By: jm

Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Electrical Electrical
Boring ID Sample ID Depth, ft. Sample Description Resistivity, Conductivity,
ohm-cm (ohm-cm)™
B-11 --- 92.5-94 Moist, olive clay with sand 101 9.91E-03
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




Project Name:

Project Number: 305005

US-21 REP. BRIDGE OVER HARBOR

SAMPLE RESULTS

Serial_N0:08081617:50

Lab Number:
Report Date:

L1623916
08/08/16

Lab ID: L1623916-02 Date Collected: 08/01/16 11:59
Client ID: B-11/92.5-94.0 FT Date Received:  08/02/16
Sample Location: Not Specified Field Prep: Not Specified
Matrix: Sail
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 62.2 % 0.100 NA 1 08/03/16 02:46  121,2540G VB
Chloride 5700 mg/kg 140 - 10 08/05/16 17:53 1,9251
Sulfate 2000 mg/kg 800 - 5 08/04/16 11:30 1,9038 AW
ALPHA

Page 7 of 20
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A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g /o
B-11 --- 68.5-70 5.50 1.00 4.51 451
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
10.0
8.0
//
6.0 X
0.4 0.6 0.8 1 1.2 14 16 1.8 2

CO, Pressure, psi

0 0.2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1182 DATE SAMPLE RECEIVED: 7/15/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/20/2016

DATE OF WEIGHING: 7/21/2016
BORING NO. B-12 B-12 B-12 B-12 B-12
SAMPLE NO. 16-1182C 16-1182F 16-11821 16-1182L 16-11820
SAMPLE DEPTH 37.0-39.0' 45.5-47.0' 61.0-62.5' 80.0-81.5' 96.5-98.0'
WATER CONTENT, W% 329 24.6 81.2 61.8 33.7

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 1 1/2 _3 6 810 1416 20 30 40 50 60 100140200
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5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
e B-12 39.0 Silty F/M SAND (SM) A-2-4 NP | NP | NP
X B-12 47.0 Poorly Graded F/C SAND (SP-SM) with Silt A-3 NP | NP | NP | 118 | 5.30
Al B12 62.5 Silty F/M SAND (SM) A-5(0) 51 | NP | NP
x| B-12 81.5 Silty Fine SAND (SM) A-7-5(4) 4 | 31 | 13
®| B-12 98.0 Silty F/M SAND (SM) A-4(0) 30 | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-12 39.0 9.52 0.672 0.113 1.3 74.9 23.8
X B-12 47.0 19.1 5.662 0.296 6.4 83.2 104
A| B-12 62.5 4.76 0.561 0.078 0.0 52.0 48.0
*x| B-12 81.5 4.76 0.184 0.079 0.0 53.4 46.6
® B-12 98.0 9.52 1.56 0.076 0.9 49.3 49.7




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
P /
L /
A
S 40
T /
|
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|
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Y /
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N 20
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7 @@
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0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ B-12 39.0f NP| NP| NP 24 | Silty F/M SAND (SM) A-2-4
X| B-12 47.0/ NP| NP| NP 10 | Poorly Graded F/C SAND (SP-SM) with Silt A-3
A|B-12 625| 51| NP| NP| 48]Silty F/M SAND (SM) A-5(0)
x| B-12 81.5| 44| 31| 13| 47/|Silty Fine SAND (SM) A-7-5(4)
®|B-12 98.0| 30| NP| NP| 50]|Silty F/M SAND (SM) A-4(0)




A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-12 --- 115.5-117 6.00 1.00 4.93 493
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
10.0
8.0
//
6.0 X
0.4 0.6 0.8 1 1.2 14 16 1.8 2

CO, Pressure, psi

0 0.2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1039 DATE SAMPLE RECEIVED: 7/6/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/6/2016

DATE OF WEIGHING: 71712016
BORING NO. B-13 B-13 B-13 B-13 B-13
SAMPLE NO. 16-1039C 16-1039F 16-1039I 16-1039L 16-10390
SAMPLE DEPTH 32.0-34.0' 42.5-44.0' 52.5-54.0' 63.5-65.0' 99.5-101.0'
WATER CONTENT, W% 34.6 63.6 78.3 73.8 37.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 1 1/23(8 3 6 810 1416 20 30 40 50 60 100140200
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-13 34.0 Silty F/M SAND (SM) A-2-4 NP | NP | NP
x| B-13 44.0 Sandy Lean CLAY (CL) A-7-6(11) 41 | 20 | 21
A| B-13 54.0 Sandy SILT (ML) A-4(0) 23 | NP | NP
x| B-13 65.0 Clayey F/M SAND (SC) A-7-6(11) 67 | 29 | 38
®| B-13 101.0 Sandy SILT (ML) A-4(1) 30 | 24 | 6
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-13 34.0 191 3.252 0.129 4.4 72.8 22.8
X| B-13 44.0 4.76 0.54 0.0 35.8 64.2
A| B-13 54.0 19.1 2.717 21 32.6 65.3
x| B-13 65.0 9.52 0.501 0.085 0.2 55.9 43.9
®| B13 101.0 19.1 2.809 4.2 45.6 50.2




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@® B-13 340, NP| NP| NP 23 | Silty F/M SAND (SM) A-2-4
x| B-13 440 41| 20| 21| 64|SandyLean CLAY (CL)A-7-6(11)
A|B-13 540 23| NP| NP| 65]|Sandy SILT (ML) A-4(0)
x| B-13 65.0 67| 29| 38| 44|Clayey F/M SAND (SC)A-7-6(11)
®|B-13 101.0| 30| 24| 6| 50|Sandy SILT (ML) A-4(1)




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 08/09/16 Checked By: mcm
Depth : --- Test Id: 386279
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
B-13 --- 58-59.5 ft Moist, dark olive silty sand 7.2 7.0

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 9/8/2016 3:23:31 PM




Client: F&ME Consultants

A
4 — Project: US-21 Replacement Bridge over Harbor River
Geolesting

Location: ---
EXPRESS GTX#: 305005
Test Date: 08/09/16
Tested By: jm
Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Electrical Electrical
Boring ID Sample ID Depth, ft. Sample Description Resistivity, Conductivity,
ohm-cm (ohm-cm)™
B-13 --- 58-59.5 Moist, dark olive silty sand 76 1.31E-02
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).
Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




Project Name:

Project Number: 305005

US-21 REP. BRIDGE OVER HARBOR

SAMPLE RESULTS

Serial_N0:08081617:50

Lab Number:
Report Date:

L1623916
08/08/16

Lab ID: L1623916-03 Date Collected: 08/01/16 12:04
Client ID: B-13/58.0-59.5FT Date Received:  08/02/16
Sample Location: Not Specified Field Prep: Not Specified
Matrix: Sail
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 67.4 % 0.100 NA 1 08/03/16 02:46  121,2540G VB
Chloride 7600 mglkg 140 - 10 08/05/16 17:55 1,9251
Sulfate 1700 mg/kg 740 - 5 08/04/16 11:30 1,9038 AW
ALPHA

Page 8 of 20
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A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-13 --- 94.5-96 5.60 1.00 4.60 460
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
10.0
8.0
//
6.0 X
0.4 0.6 0.8 1 1.2 14 16 1.8 2

CO, Pressure, psi

0 0.2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1008 DATE SAMPLE RECEIVED: 7/6/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 7/6/2016

DATE OF WEIGHING: 71712016
BORING NO. B-14 B-14 B-14 B-14 B-14
SAMPLE NO. 16-1008C 16-1008F 16-1008I 16-1008L 16-10080
SAMPLE DEPTH 8.0-10.0' 23.5-25.0' 28.5-30.0' 38.5-40.0' 48.5-50.0'
WATER CONTENT, W% 32.4 38.6 50.9 56.1 46.2

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




SC%T GRAIN SIZE DISTRIBUTION

GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-14 10.0 Silty Fine SAND (SM) A-2-4 NP NP NP
x| B-14 25.0 Silty Fine SAND (SM) A-2-4 NP NP NP
Al B-14 30.0 Silty F/M SAND (SM) A-4(1) 31 24 7
*x| B-14 40.0 Sandy SILT (ML) A-7-5(4) 47 36 11
®| B-14 50.0 Silty Fine SAND (SM) A-2-4 NP NP NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-14 10.0 4.76 0.328 0.139 0.0 86.2 13.8
x| B-14 25.0 4.76 0.354 0.16 0.0 82.4 17.6
Al B-14 30.0 9.52 1.321 0.094 0.3 56.0 43.7
*| B-14 40.0 4.76 0.157 0.0 48.0 52.0
®©| B-14 50.0 9.52 0.359 0.139 0.0 69.8 30.1




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
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ZERECIET
0]
20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ B-14 10,0] NP| NP| NP 14 | Silty Fine SAND (SM) A-2-4
X| B-14 2500 NP| NP| NP 18 | Silty Fine SAND (SM) A-2-4
A|B-14 300 31| 24| 7| 44|Silty F/M SAND (SM) A-4(1)
x| B-14 400 47| 36| 11| 52|Sandy SILT (ML) A-7-5(4)
®| B-14 50.0, NP| NP| NP 30 | Silty Fine SAND (SM) A-2-4




Client: F&ME Consultants

_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: --- Sample Type: --- Tested By: GA
EXPRESS Sample ID: --- Test Date: 08/09/16 Checked By: mcm
Depth : --- Test Id: 386279
pH of Soil by ASTM D4972
Boring ID Sample ID Depth Visual Description pH of Soil in | pH of Soil in
Distilled Calcium
Water Chloride
B-14 33.5-35 ft Moist, olive gray clay with sand 7.4 71

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used

printed 9/8/2016 3:23:31 PM




Client: F&ME Consultants

A
4 — Project: US-21 Replacement Bridge over Harbor River
Geolesting

Location: ---
EXPRESS GTX#: 305005
Test Date: 08/09/16
Tested By: jm
Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57
(Laboratory Measurement)

Electrical Electrical
Boring ID Sample ID Depth, ft. Sample Description Resistivity, Conductivity,
ohm-cm (ohm-cm)™
B-14 — 33.5-35 Moist, olive gray clay with sand 71 1.40E-02
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).
Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




Project Name:

Project Number: 305005

US-21 REP. BRIDGE OVER HARBOR

SAMPLE RESULTS

Serial_N0:08081617:50

Lab Number:
Report Date:

L1623916
08/08/16

Lab ID: L1623916-04 Date Collected: 08/01/16 12:11
Client ID: B-14/33.5-35.0 FT Date Received:  08/02/16
Sample Location: Not Specified Field Prep: Not Specified
Matrix: Sail
Dilution Date Date Analytical
Parameter Result Qualifier Units RL MDL Factor ~ Prepared Analyzed Method Analyst
General Chemistry - Westborough Lab
Solids, Total 73.8 % 0.100 NA 1 08/03/16 02:46  121,2540G VB
Chloride 6900 mg/kg 130 - 10 08/05/16 17:59 1,9251
Sulfate 1600 mg/kg 660 - 4.9 08/04/16 11:30 1,9038 AW
ALPHA
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A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-14 --- 72.5-74 4.90 10.00 0.40 40
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
10.0
8.0
//
6.0 X
0.4 0.6 0.8 1 1.2 14 16 1.8 2

CO, Pressure, psi

0 0.2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1285 DATE SAMPLE RECEIVED: 8/5/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 8/9/2016

DATE OF WEIGHING: 8/10/2016
BORING NO. B-15 B-15 B-15 B-15 B-15
SAMPLE NO. 16-1285C 16-1285F 16-1285I 16-1285L 16-1285P
SAMPLE DEPTH 4.0-6.0' 6.0-8.0' 13.5-15.0° 18.5-20.0° 43.5-45.0'
WATER CONTENT, W% 26.2 235 23.8 33.2 31.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
®| B-15 6.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 1.62 | 2.20
X| B-15 8.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 1.38 | 2.05
A| B-15 15.0 Poorly Graded Fine SAND (SP-SM) with Silt A-3 NP | NP | NP | 1.23 | 2.33
*x| B-15 20.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
®| B-15 45.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-15 6.0 4.76 0.389 0.17 0.081 0.0 91.8 8.2
X| B-15 8.0 2 0.396 0.173 0.093 0.0 94.9 51
A| B-15 15.0 4.76 04 0.187 0.095 0.0 94.5 5.5
*x| B-15 20.0 9.52 0.409 0.173 0.2 82.3 17.5
®| B-15 45.0 19.1 0.388 0.165 0.6 78.7 20.7




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@® B-15 6.0/ NP| NP| NP 8 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
X B-15 8.0/ NP| NP| NP 5 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
A|B-15 15.0] NP| NP| NP 6 | Poorly Graded Fine SAND (SP-SM) with Silt A-3
*| B-15 20.0f NP| NP| NP 18 | Silty Fine SAND (SM) A-2-4
@ B-15 45,0/ NP| NP| NP 21 | Silty Fine SAND (SM) A-2-4




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION
(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

16-1285 DATE SAMPLE RECEIVED:

G5396

8/8/2016

MB DATE OF TESTING:

DATE OF WEIGHING:

8/10/2016

8/10/2016

BORING NO.

B-15

SAMPLE NO.

16-1285M

SAMPLE DEPTH

38.5-40.0'

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

177.48

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

175.82

WT. OF CRUCIBLE
(GRAMYS)

137.48

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

38.34

IGNITION LOSS
(GRAMS)

1.66

ORGANIC IMPURITIES
%0

4.15




A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-15 16-1285Q 58.5-60 0.20 2.00 0.08 8
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
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Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1286 DATE SAMPLE RECEIVED: 8/5/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 8/9/2016

DATE OF WEIGHING: 8/10/2016
BORING NO. B-16 B-16 B-16 B-16 B-16
SAMPLE NO. 16-1286C 16-1286F 16-12861 16-1286L 16-12860
SAMPLE DEPTH 6.0-8.0' 13.5-15.0' 23.5-25.0' 38.5-40.0' 48.5-50.0'
WATER CONTENT, W% 24.5 24.3 374 56.7 84.8

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® B-16 8.0 Poorly Graded Fine SAND (SP) A-3 NP NP NP | 1.22 | 1.81
X| B-16 15.0 Poorly Graded Fine SAND (SP) A-3 NP NP NP | 1.37 | 1.81
Al B-16 25.0 Silty Fine SAND (SM) A-2-4 NP NP NP
x| B-16 40.0 Clayey Fine SAND (SC) A-6(4) 36 21 15
®| B-16 50.0 Elastic SILT (MH) A-7-5(25) 75 35 40
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® B-16 8.0 4.76 0.391 0.174 0.107 0.0 97.9 2.1
X| B-16 15.0 4.76 04 0.17 0.098 0.0 97.9 21
Al B-16 25.0 4.76 0.393 0.179 0.0 86.1 139
*x| B-16 40.0 4.76 0.179 0.081 0.0 53.4 46.6
®| B-16 50.0 4.76 0.118 0.0 9.0 91.0




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY Beaufort
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BOREHOLE DEPTH LL| PL Pl |Fines | Classification
®| B-16 8.0/ NP| NP| NP 2 | Poorly Graded Fine SAND (SP) A-3
X| B-16 15.0] NP| NP| NP 2 | Poorly Graded Fine SAND (SP) A-3
A B-16 25.00 NP| NP| NP 14 | Silty Fine SAND (SM) A-2-4
*| B-16 400 36| 21| 15| 47|Clayey Fine SAND (SC) A-6(4)
®|B-16 50.0/ 75| 35| 40| 91 |Elastic SILT (MH) A-7-5(25)




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION
(AASHTO T267)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.:

SAMPLE NUMBER:
DESCRIPTION OF
SOIL:

TESTED BY:

16-1286 DATE SAMPLE RECEIVED:

G5396

8/8/2016

MB DATE OF TESTING:

DATE OF WEIGHING:

8/10/2016

8/10/2016

BORING NO.

B-16

SAMPLE NO.

16-1286P

SAMPLE DEPTH

53.5-55.0'

WT. OF CRUCIBLE +
DRY SOIL (BEFORE
IGNITION) (GRAMS)

139.63

WT. OF CRUCIBLE +
DRY SOIL (AFTER
IGNITION) (GRAMS)

136.74

WT. OF CRUCIBLE
(GRAMYS)

99.63

WT. OF DRY SOIL
(BEFORE IGNITION)
(GRAMS)

40.00

WT. OF DRY SOIL
(AFTER IGNITION)
(GRAMS)

37.11

IGNITION LOSS
(GRAMS)

2.89

ORGANIC IMPURITIES
%0

7.22




A

Geolesting

EXPRESS

Client:
Project Name:
Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 08/23/16
Tested By: jbr
Checked By: jdt

Rapid Determination of Carbonate Content of Soils

by ASTM D4373

Weight of Sample . Calcite
*CO, P Weight CaCO
Boring ID Sample ID Depth, ft 2 Fressure, used, elght ~atbs Equivalent,
psi grams o
g )
B-16 16-1286Q 78.5-80 1.80 10.00 0.15 15
Notes: Calcium Carbonate content precise to +/- 1.5%
*CO, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
Figure 1: Calibration Curve
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Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)
PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 15-1799 DATE SAMPLE RECEIVED: 12/3/2015
DESCRIPTION OF Various
SOIL:
TESTED BY: MB DATE OF TESTING: 12/3/2015

DATE OF WEIGHING: 12/4/2015

BORING NO. TS-1 TS-1 TS-1 TS-1 TS-1
SAMPLE NO. 15-1799C 15-1799F 15-17991 15-1799L 15-17990
SAMPLE DEPTH 6.0-8.0' 16.0-18.0' 22.0-24.0' 26.0-28.0' 32.0-34.0'
WATER CONTENT, W% 25.9 52.2 26.7 65.5 40.2
BORING NO. TS-1 TS-1 TS-1 TS-1 TS-1
SAMPLE NO. 15-1799R 15-1799U 15-1799X 15-1799AA 15-1799DD
SAMPLE DEPTH 44.0-46.0' 46.0-48.0' 56.0-58.0' 72.0-74.0' 76.0-78.0'
WATER CONTENT, W% 24.0 20.1 62.4 61.7 445
BORING NO. TS-1 TS-1 TS-1
SAMPLE NO. 15-1799GG 15-1799JJ 15-1799MM
SAMPLE DEPTH 80.0-82.0 104.0-106.0' 120.0-122.0'
WATER CONTENT, W% 42.6 334 35.4
BORING NO.
SAMPLE NO.
SAMPLE DEPTH
WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL PI Cc | Cu
@ TS+ 8.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
X| TS-1 18.0 Silty, Clayey Fine SAND (SC-SM) A-4(0) 25 21 4
Al TS 24.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
*| TS-1 28.0 Sandy SILT (ML) A-7-6(9) 42 27 15
®| TS 34.0 Silty Fine SAND (SM) A-2-4 NP | NP | NP
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
@ TS+ 8.0 9.52 0.393 0.194 0.3 85.8 13.9
X| TS-1 18.0 4.76 0.177 0.076 0.0 50.3 49.7
Al TS 24.0 2 0.372 0.167 0.0 83.7 16.3
*| TS-1 28.0 4.76 0.391 0.0 344 65.6
®| TS 34.0 19.1 0.915 0.157 1.0 70.7 28.3




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® TS-1 46.0 Silty F/C SAND (SM) A-2-4 NP NP NP | 1.48 | 6.62
X| TS-1 48.0 Poorly Graded F/C SAND (SP-SM)with Silt A-1-b NP NP NP | 0.72 | 5.57
A| TS1 58.0 Sandy SILT (ML) A-5(4) 44 39 5
*| TS-1 74.0 Sandy Elastic SILT (MH) A-7-5(16) 55 32 23
®©| TS 78.0 Sandy SILT (ML) A-4(4) 31 23 8
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® TS-1 46.0 9.52 4.333 0.269 3.7 84.1 12.2
X| TS-1 48.0 19.1 6.971 0.594 0.149 101 80.1 9.8
A| TSA1 58.0 4.76 0.406 0.0 35.8 64.2
*| TS-1 74.0 9.52 0.293 0.6 321 67.4
®©| TS 78.0 9.52 1.814 2.0 33.3 64.7




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES
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GRAVEL

SAND

COBBLES

coarse

| fine

coarse |

medium |

fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL PL Pl

Cc Cu

®| TS-1 82.0

Silty Fine SAND (SM) A-4(0)

NP | NP | NP

X| TS-1 106.0

Sandy SILT (ML) A-4(0)

NP | NP | NP

A| TS 122.0

Sandy SILT (ML) A-4(0)

NP | NP | NP

BOREHOLE DEPTH

D100

D95

D50

D10 %Gravel

%Sand %Silt

%Clay

®| TS-1 82.0

4.76

0.384

0.076

0.0

50.9

49.1

X| TS-1 106.0

4.76

0.31

0.0

43.2

56.8

A| TS 122.0

9.52

0.362

0.2

44.5

55.3




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

ATTERBERG LIMITS' RESULTS

PROJECT ID P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL PL PI [Fines | Classification
@ TS-1 8.0/ NP| NP| NP 14 | Silty Fine SAND (SM) A-2-4
X| TS-1 18.0f 25| 21 4| 50| Silty, Clayey Fine SAND (SC-SM) A-4(0)
A| TS 240, NP| NP| NP 16 | Silty Fine SAND (SM) A-2-4
*| TS-1 28.0 42 27 15 66 | Sandy SILT (ML) A-7-6(9)
@[ TS-1 340, NP| NP| NP 28 | Silty Fine SAND (SM) A-2-4
& TS-1 46.0) NP| NP| NP 12 | Silty F/C SAND (SM) A-2-4
O| TS-1 48.0) NP| NP| NP 10 | Poorly Graded F/C SAND (SP-SM)with Silt A-1-b
A TS 58.0 44 39 5 64 | Sandy SILT (ML) A-5(4)
®| TS-1 74.0 55 32 23 67 | Sandy Elastic SILT (MH) A-7-5(16)
®| TS-1 78.0 31 23 8 65 | Sandy SILT (ML) A-4(4)
O] TS-1 820, NP| NP| NP 49 | Silty Fine SAND (SM) A-4(0)
® TS-1 106.0f NP| NP| NP 57 | Sandy SILT (ML) A-4(0)
& TS-1 122.0f NP| NP| NP 55| Sandy SILT (ML) A-4(0)




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1140 & 16-1212 DATE SAMPLE RECEIVED: 8/8/2016
DESCRIPTION OF Various
SOIL:
TESTED BY: MB DATE OF TESTING: 8/10/2016

DATE OF WEIGHING: 8/11/2016
BORING NO. SB-1 SB-1 SB-1 SB-1 SB-1
SAMPLE NO. 16-1140A 16-1140D 16-1140G 16-1140J 16-1140M
SAMPLE DEPTH 44.0-46.0' 93.5-95.0' 138.5-140.0' 178.5-180.0' 238.5-240.0'
WATER CONTENT, W% 55.4 44.7 68.0 329 34.4
BORING NO. SB-1 SB-1 SB-1 SB-1 SB-1
SAMPLE NO. 16-1212A 16-1212D 16-1212G 16-1212) 16-1212M
SAMPLE DEPTH 275.0-277.0° 303.0-308.0' 338.0-343.0' 358.0-363.0' 381.0-385.0'
WATER CONTENT, W% 30.1 30.3 25.9 17.4 38.3
BORING NO.
SAMPLE NO.
SAMPLE DEPTH
WATER CONTENT, W%
BORING NO.
SAMPLE NO.
SAMPLE DEPTH
WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCLOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME US 21 Bridge Replacement over Harbor River
PROJECT COUNTY Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 13/4 12 3 6 810 1416 20 30 40 50 60 100140200
100 | 1 R = \ T :&@%\ §
9 N T
90 N : x?
85 at XX{ X
; N
. ARIR
" Tl
65
- .
I R :
9 60 5
w :
2 o\l
> 55 5
m .
E 5 \ z
z ° \ 5
L :
E 45 ~
& \ I8
S 40 :
L :
o :
35 :
.
30 :
25
20
15
10
5
0 N .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. _SAND - SILT OR CLAY
coarse fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® SB-1 46.0 Clayey Fine SAND (SC) A-2-7(2) 42 | 20 | 22
X| SB-1 95.0 Silty Fine SAND (SM) A-4(0) NP | NP | NP
A SB-1 140.0 Fat CLAY (CH) A-7-6(33) 63 | 29 | 34
x| SB-1 180.0 Silty Fine SAND (SM) A-4(0) NP | NP | NP
®| SB-1 240.0 Lean CLAY (CL) A-6(16) 40 | 23 | 17
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® SB-1 46.0 9.52 0.419 0.124 0.6 67.5 31.9
x| SB-1 95.0 9.52 3.117 0.098 2.2 56.5 41.3
A SB-1 140.0 4.76 0.131 0.0 13.7 86.3
x| SB-1 180.0 9.52 0.402 0.084 0.2 56.3 43.5
®| SB-1 240.0 4.76 0.122 0.0 12.2 87.8




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCLOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. _SAND - SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
BOREHOLE DEPTH Classification LL PL Pl Cc Cu
® SB-1 277.0 SILT (ML) with Sand A-4(1) 32 30 2
X SB-1 308.0 Gravelly SILT (ML) with Sand A-4(1) 37 34 3
A| SB-1 343.0 SILT (ML) with Sand A-6(12) 40 26 14
*| SB-1 363.0 Sandy SILT (ML) A-4(4) 33 24 9
®| SB-1 385.0 Elastic SILT (MH) A-7-5(31) 63 38 25
BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay
® SB-1 277.0 4.76 0.374 0.0 28.7 71.3
x| SB-1 308.0 19.1 9.69 23.6 23.2 53.3
A| SB-1 343.0 9.52 0.21 0.6 16.5 829
*| SB-1 363.0 19.1 7.814 8.6 26.8 64.6
®| SB-1 385.0 4.76 0.079 0.0 5.3 94.7




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCEOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

60 //
50 /
P /
L /
A
S 40
T /
¢ /
130 ”
Y
/ ¢
I
N ® /
N 20
E ©
X /
10
7w | w
O%
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® SB-1 46.0| 42 20 22 32| Clayey Fine SAND (SC) A-2-7(2)
SB-1 95.0, NP| NP| NP | 41| Silty Fine SAND (SM) A-4(0)
A| SB1 140.0 63| 29 34| 86 |Fat CLAY (CH) A-7-6(33)
*| SB-1 180.0, NP| NP| NP | 43| Silty Fine SAND (SM) A-4(0)
®| SB-1 240.0| 40 23 17| 88 |Lean CLAY (CL) A-6(16)
< SB-1 277.0 32 30 2 71| SILT (ML) with Sand A-4(1)
O| SB-1 308.0 37| 34 3 53 | Gravelly SILT (ML) with Sand A-4(1)
A SB-1 343.0| 40 26 14| 83| SILT (ML) with Sand A-6(12)
®| SB-1 363.0 33| 24 9 65 | Sandy SILT (ML) A-4(4)
®| SB-1 385.0 63| 38 25| 95 | Elastic SILT (MH) A-7-5(31)




F&ME CONSULTANTS
3112 Devine Street

Columbia, South Carolina 29205

ORGANIC IMPURITIES DETERMINATION

(AASHTO T267)
PROJECT: US 21 Bridge Replacment over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1140 DATE SAMPLE RECEIVED: 8/8/2016
DESCRIPTION OF
SOIL- VARIOUS
TESTED BY: MB DATE OF TESTING: 8/10/2016
DATE OF WEIGHING: 8/10/2016
BORING NO. SB-1 SB-1
SAMPLE NO. 16-1140R/SS-10 16-1140S/SS-19
SAMPLE DEPTH 18.0-20.0' 36.0-38.0'
WT. OF CRUCIBLE +
DRY SOIL (BEFORE 169.95 175.57
IGNITION) (GRAMS)
WT. OF CRUCIBLE +
DRY SOIL (AFTER 169.18 175.00
IGNITION) (GRAMS)
WT. OF CRUCIBLE
(GRAMS) 129.95 135.57
WT. OF DRY SOIL
(BEFORE IGNITION) 40.00 40.00
(GRAMS)
WT. OF DRY SOIL
(AFTER IGNITION) 39.23 39.43
(GRAMS)
IGNITION LOSS
(GRAMS) 0.77 0.57
0OA)RGANIC IMPURITIES 192 149




Client: FME Consultants

A Project Name: US-21 Replacement Bridge over Harbor River
Geolesting [ e

GTX #: 305005
EXPRESS Test Date: 08/23/16

Tested By: jbr

Checked By: jdt

Rapid Determination of Carbonate Content of Soils
by ASTM D4373

i *CO, Pressure, Weight of Sample Weight CaCOg, Cfalmte
Boring ID Sample ID Depth, ft ] used, Equivalent,
psi grams o

o] Y0
SB-1 16-1140P 168.5-170 6.20 1.00 5.09 509
SB-1 16-1140Q 198.5-200 5.40 1.00 4.43 443
SB-1 16-1212U 255-257 4.40 1.00 3.61 361
SB-1 16-1212V 308-313 3.90 1.00 3.20 320
SB-1 16-1212W 373-378 2.70 1.00 2.22 222

Notes: Calcium Carbonate content precise to +/- 1.5%

*CO0, Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram

Figure 1: Calibration Curve

10.0

6.0 | /$</

7
L

2.0 /

CO, Pressure, psi

0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 02 04 06 08 1 1.2 14 1.6 1.8 2

Weight Calcium Carbonate, g
% Calcite Equivalent = Weight x 100




Client: F&ME Consultants
- s Project: US-21 Replacement Bridge over Harbor River
GeoTestin Location:  --- Project No: GTX-305005
g Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-1 Test Date: 11/04/16 Checked By: mcm
Depth : 130.0-133.5 ft Test Id: 397424
Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -
Particle Size Analysis - ASTM D422
: § 8 18%F §
100 b hd [ [
L 1 1 1 ] 1 1
1 1 1 1 1 1
07 : I S N
" : : A R
1 1 1 1 1 1 1
w’ 1 1 1 1 1 I I
1 1 1 1 1 1 1
N 1 1 1 1 1 1 1
1 1 1 1 1 1 1
70T 1 1 I 1 1 1 I
1 1 1 1 1 1
= 1 1 1 1 1 1
1 1 1 1 1 1 1
n 6 R SR AR
T 7 I I A T
B o A
€ 1 1 1 1 1 1 1
E 1 1 1 1 1 1 1
40t : : N A
1 1 1 1 1 1 1 1
col} I I R R TR RRERY
1 1 1 1 1 1 1
T 1 1 1 1 1 1 1
1 1 1 1 1 1 1
207 1 1 1 1 1 1 I
1 1 1 1 1 1 1
™ 1 1 1 1 1 1 1
1 1 1 1 1 1 1
J.OW 1 1 I 1 1 ] F
I : : S T
1 1 1 1 1 1 1
0““ ettt ; et | P P I N | et ; N
1000 100 10 1 01 o.01 0.001
QGain 9ze (M)
%0Coode Yoavel %Sad %St &Qay Sze
— 00 7 66.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1220 mm D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 99 Dso =N/A Dio=N/A
#40 0.42 98 Cu =N/A CC =N/A
#60 0.25 97
#100 0.15 93 Classification
#200 0.075 66 ASTM Sandy Silt (ML)
AASHTO Clayey Soils (A-7-5 (8))

printed 11/4/2016 2:23:14 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants

et s Project: US-21 Replacement Bridge over Harbor River

GeOTesting Location:  --- Project No: GTX-305005

Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-1 Test Date: 11/04/16 Checked By: mcm

Depth : 130.0-133.5 ft Test Id: 397422

Test Comment: -

Visual Description: Moist, olive sandy silt

Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

Rlasticity Index

(0] t 1 t t t t t t t
O 10 20 30 40 50 60 70 80 €0 100
Liouid Lirvit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ uUbD-1 SB-1 B0.0-133 38 42 30 12 0.6 Sandy Silt (ML)
ft

Sample Prepared using the WET method
2% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

printed 11/4/2016 2:25:49 PM



Client: F&ME Consultants

- — Project: US-21 Replacement Bridge over Harbor River

GGOTesting Location: --- Project No: GTX-305005

Boring ID: --- Sample Type: --- Tested By: jbr
EXPRESS Sample ID: --- Test Date: 08/30/16 Checked By: mcm
Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
SB-1 uD- 2 145.0-148.0 ft Moist, olive sandy silt 33.1

Notes: Temperature of Drying : 110° Celsius

printed 9/8/2016 3:34:07 PM



Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTestin Location:  --- Project No: GTX-305005
g Boring ID: SB-1 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-2 Test Date: 08/31/16 Checked By: mcm
Depth : 145.0-148.0 ft Test Id: 387107
Test Comment: ---
Visual Description: Moist, olive sandy silt
Sample Comment: ---
Particle Size Analysis - ASTM D422
£
m o o
5 o o o o o o
) < — N + © = A
S i #O% O ® %
100 ] 1 1 1 1
1 1 1
B 1 1
1 1
90T 1 1
1 1
B 1
1
80T !
[ 1
1
70T :
. 1
1
5 60T \
c
= i
g 50T
o |
&
407
30T
20t
10T
0 : :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.2 425 57.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1641 mm D3o=N/A
0.375in 9.50 100
= — - Deo =0.0805 mm Dis=N/A
#10 2.00 97 Dso =N/A Dio=N/A
#20 0.85 96 Cu =N/A Cc =N/A
#40 0.42 94
#60 0.25 91 m
150 oS o ASTM Sandy Silt (ML)
#200 0.075 57
AASHTO Clayey Soils (A-6 (6))

printed 9/8/2016 3:36:05 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants

/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-2 Test Date: 08/31/16 Checked By: mcm
Depth : 145.0-148.0 ft Test Id: 387115

Test Comment:
Visual Description:
Sample Comment:

Moist, olive sandy silt

Atterberg Limits - ASTM D4318

Plasticity Chart

i

;7-ine

N
o

w
o

Plasticity Index

N
o

107 : : :
F L om0 wmiool ; : :
0 t , t : , t , t , t t , t t , t , t
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ ubD-2 SB-1 #45.0-148 33 38 25 13 0.6 Sandy Silt (ML)
ft

Sample Prepared using the WET method
6% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: RAPID

Toughness: LOW

printed 9/8/2016 3:37:15 PM




Client: F&ME Consultants
Project Name: US-21 Replacement Bridge
ﬁ Project Location: —
G eoTe Stil'l g Project Number: GTX-305005
Tested By: md Checked By: mem
EXPRESS Boring ID: $B-1
Preparation: intact
Description: Moist, olive sandy silt
Classification: Sandy silt
Group Symbol: ML
Liquid Limit; 38 Plastic Limit: 25
Plasticity Index: 13 Estimated Specific Gravity: 2.7
CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
200"|||||||1||1|\|!1|\r!:w/::!w|||- 200-I||||||:|||\11!1||z‘:|||-
- Max, Obliguity L - - -
- = o = (/] - -
150 — cl - A - Q150 [
_ 1 | tne=o8s - L : i
g_' 100 — e ‘ i — B 100 -] : —
o . : | F b | r
i " [ 5 | [
50 — ' | i E 50 -
] b ! Z E i B
1 b - g -
- ,_.-’f‘/ / " | | - E »
0 I‘IIIIIIIllillilllllllwlllr'llll 0 Illllllllillllilll||llll
50 100 150 200 250 300 0 5 10 15 20 25
p', psi VERTICAL STRAIN, %
Symbol L] @ A
Sample ID uD-2 up-2 ub-2
Depth, ft 145.0-148.0 ft 145.0-148.0 ft 145.0-148.0 ft
Test Number CU-8-1 CU-8-2 CU-8-3
Height, in 6.100 5,890 6.200
Diameter, in 2.860 2.850 2.850
T | Molsture Content (from Cuttings), % 338 332 299
g Dry Density, pcf 859 88.2 93.1
Saturation (Wet Method), % 94,8 98.2 99.7
Vold Ratle 0.963 0.912 0.810
Moisture Content, % 333 3.2 258
E Dry Density, pcf 8.8 91.5 9.3
&% | Cross-sectional Area (Method A), in* 6.273 6.205 6.049
g Saturation, % 100.0 100.0 100.0
Void Ratio 0.898 0.842 0.698
Back Pressure, psi 131.0 121.0 33.00
Vertical Effective Consolidation Stress, psi 39.97 4998 59.04
Horizontal Effective Consolidation Stress, psi 40.00 50,00 59.99
Vertical Strain after Consolidation, % 0.7774 0.7386 0.8643
Volumetric Strain after Consolidation, % 2735 3.028 5571
Time to 50% Consclidation, min 1.000 0.6400 1.000
Shear Strength, psi 2713 3445 45.85
+ Strain at Failure, % 2.08 227 9.63
Strain Rate, %/min 0.01600 0.01600 0,01600
Deviator Stress at Failure, psi 54,25 68.90 91.70
Effective Minor Principal Stress at Fallure, psi 12.82 17.93 2291
Effective Major Principal Stress at Failure, psi 67.07 86.84 1146
B-Value 0.86 0.85 1.00
Notes: |
- Bafore Shear Saturation et to 100% for phase calculation,
- Malsture Content doterminod by ASTM D2218. /\
- Attarbarg Limits determinad by ASTM D4318,
= Daviator Stross includes membrana correction,
= Values for ¢ and @ determined from best-fit straight line for the specific test conditions, Actual
strangih parameters may vary and should be determined by an engineer for site conditions. ]
Remarks:

System O



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
ubD-<2 CU-8-1 145.0-148.0 ft md 8/28/16 mem 9/9/16 305005-CU-8-1m.dat
up-2 Cu-8-2 145.0-148.0 ft md 8/28/16 mcm 9/8/16 305005-CU-8-2m.dat
up-2 CU-8-3 145.0-148.0 ft md 8/28/16 mm 9/9/16 305005-CU-8-3m.dat
Goo‘f-atlng' Project: US-21 Replacement Bridge Location: - Project No.: GTX-3050056
EXFREDS

Boring No.: SB-1

Sample Type: intact

Description: Moist, olive sandy silt

Remarks: System O




Client: F&ME Consultants
- s Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-4 Test Date: 11/04/16 Checked By: mcm
Depth : 200.0-203.0 ft Test Id: 397425
Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -
100
0t
807
Zot
E (S0
i 1
§ 50t
407
307
207
10t
O F——— o
1000 100 o.01 0.001
QGain 9ze (M)
%0Coode Yoavel %Sad %St &Qay Sze
— 01 478 521
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs5=0.1611 mm D30 =N/A
0.375in 9.50 100 —0.0896 _ /
#a 2.75 100 Deo =0. mm D15 =N/A
#10 2.00 100 Dso =N/A Dio=N/A
#20 0.85 100 Cu =N/A CC =N/A
#40 0.42 99
#60 0.25 98 w
#100 0.15 83 ASTM Sandy Silt (ML)
+#200 0.075 52
AASHTO Clayey Soils (A-7-6 (6))

printed 11/4/2016 2:23:15 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




s R
Geolesting

EXPRESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA

Sample ID: UD-4 Test Date: 11/04/16 Checked By: mcm

Depth : 200.0-203.0 ft Test Id: 397423

Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

Rlasticity Index

(o) f 1 f f f f f f f
O 10 20 30 40 50 60 70 80 €0 100
Liouid Lirvit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ ub-4 SB-1 [0.0-203 32 43 27 16 0.3 Sandy Silt (ML)
ft

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method
1% Retained on #40 Sieve

printed 11/4/2016 2:25:50 PM




Client: F&ME Consultants

- — Project: US-21 Replacement Bridge over Harbor River

GGOTesting Location: --- Project No: GTX-305005

Boring ID: --- Sample Type: --- Tested By: jbr
EXPRESS Sample ID: --- Test Date: 08/30/16 Checked By: mcm
Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
SB-1 UD-5 230.0-233.0 ft Moist, olive silt with sand 32.6

Notes: Temperature of Drying : 110° Celsius

printed 9/8/2016 3:34:07 PM



Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
Geolestin Location:  --- Project No: GTX-305005
g Boring ID: SB-1 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-5 Test Date: 08/31/16 Checked By: mcm
Depth : 230.0-233.0 ft Test Id: 387108
Test Comment: ---
Visual Description: Moist, olive silt with sand
Sample Comment: ---
Particle Size Analysis - ASTM D422
£
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1077 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
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0 ‘I 1 1 } 1 1 1 1 1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
1.0 213 e
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1069 mm D3o=N/A
0.375in 9.50 100
#4 4.75 99 Deo =N/A D15 =N/A
#10 2.00 98 Dso =N/A Dio=N/A
#20 0.85 98 Cu =N/A Ce =N/A
#40 0.42 97
#60 0.25 96 . . Classification
100 oiE 5 ASTM Silt with sand (ML)
#200 0.075 78
AASHTO Clayey Soils (A-7-5 (15))

printed 9/8/2016 3:36:06 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants
/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-5 Test Date: 08/31/16 Checked By: mcm
Depth : 230.0-233.0 ft Test Id: 387116
Test Comment: ---
Visual Description: Moist, olive silt with sand
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

" Cine

N
o

Plasticity Index
w
o

N
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VA ' ......... ' ......

107 :
F L om0 wmiool
0 t , t : , t , t , t t , t , t t t
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ UD-5 SB-1 B30.0-233 33 48 30 18 0.1 Silt with sand (ML)
ft

Sample Prepared using the WET method
3% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: RAPID

Toughness: LOW

printed 9/8/2016 3:37:16 PM
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Client: F&ME Consultants

Project Name: US-21 Replacement Bridge

Project Location: ==

Project Number: GTX-305005

Tested By: md

| Checked By: mem

Boring ID: SB-1

Preparation: intact

Description: Moist, olive silt with sand

Classification: Silt with sand

Group Symbol: ML

Liquid Limit: 48

Plastic Limit: 30

Plasticity Index: 18

Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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1] 50 100 150 200 250 300 0 5 10 15 20 25
p'. psi VERTICAL STRAIN, %
Symbel =] ® A
Sample ID uD-5 uD-5 up-5
Depth, ft 230.0-233.0ft 230.0-233.0 ft 230.0-233.0ft
Test Number CU-7-1 CuU-7-2 CU-7-3
Height, in 6.150 6.150 6.100
Diameter, in 2.850 2.840 2.830
§ | Moisture Content (from Cuttings), % 31.0 29.5 204
g Dry Density, pef 898 839 g08
Saturation (Wet Method), % 955 91.2 9286
Void Ratio 0.876 0.875 0.857
Moisture Content, % 315 29.1 278
Dry Density, pcf 911 94.4 96.3
g Cross-sectional Area (Method A), In* 6.371 6.129 6.058
Saturation, % 100.0 100.0 100.0
% Void Ratio 0.849 0.785 0.750
Back Pressure, psi 141.0 121.0 1230
Vertical Effective Consolidation Stress, psi 79.96 89.91 99.90
Horizontal Effective Consolidation Stress, psi 80.02 90.00 100.0
Vertical Strain after Consolidation, % 1.201 1.611 2136
Volumetric Strain after Consolidation, % 1.133 4.820 5775
Time to 50% Consolidation, min 0.2500 13.39 4225
Shear Strength, psi 61.43 6432 63.57
Strain at Failure, % 2.64 3.03 3.35
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psi 1229 128.6 1271
Effective Minor Principal Stress at Failure, psi 3512 38.10 37.52
Effective Major Principal Stress at Failure, psi 158.0 166.7 164.7
B-Value 0.95 0.95 0.95
Notes:
- Bafare Shaar Saturation set to 100% for phase calculation.
- Moisture Content determinad by ASTM D2218,
= Atterberg Limits determined by ASTM D4318.
- Daviator Strass ineludes mambrana comaction.
= Values for ¢ and @ determined from best-fit straight line for the specific test conditions, Actual
sirength parameters may vary and should be determined by an engineer for site conditions. ‘
Remarks:

System K



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
uD-5 CuU-7-1 230,0-233.01 md 8/28/16 mem 9/8/16 305005-CU-7-1m.dat
up-5 CuU-7-2 230.0-2330 ft md 8/26/16 mem 9/8/16 305005-CU-7-2m.dat
up-5 CU-7-3 230.0-233.0ft md 8/26/16 mem 9/8/16 305005-CU-7-3m.dat
Gco'listlng Project: US-21 Replacement Bridge Location: -— Project No.: GTX-305005
EXPREES

Boring No.: 3B-1

Sample Type: intact

Description: Moist, olive silt with sand

Remarks: System K




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION
(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396

SAMPLE NUMBER:
DESCRIPTION OF

16-1208D DATE SAMPLE RECEIVED:

Sandy Fat Clay (CH) A-7-6(34)

SOIL:

TESTED BY: Fugro DATE OF TESTING:
DATE OF WEIGHING:

BORING NO. SB-1/UD-6

SAMPLE NO. 16-1208D

SAMPLE DEPTH 257.0-260.0'

WATER CONTENT, W% 31.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCLOT

PROJECT ID _P026862

PROJECT NAME US 21 Bridge Replacement over Harbor River

GRAIN SIZE DISTRIBUTION

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS
6 810 1416 20 30 40 50 60 100140200

HYDROMETER

100
95

6 4 3 215 13/4 12 3
} } ‘

haN
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55
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10

1
GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘ fine

coarse ‘ medium ‘

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

SB-1

260.0

Sandy Fat CLAY (CH) A-7-6(34)

76

21

55

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

SB-1

260.0

9.52

1.102

0.0

34.9

65.1




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCEOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

60 7
@ | @ . 7
50 A
P /
L /
A
S 40
T /
I
c /
130 ”
Y /
I
N /
N 20
E
X
10 /
7w | @
0
20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® SB-1 260.0 76 21 55 65 | Sandy Fat CLAY (CH) A-7-6(34)




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION
(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396

SAMPLE NUMBER:
DESCRIPTION OF

DATE SAMPLE RECEIVED:

Fat Clay (CH) A-7-6(104)

SOIL:

TESTED BY: Fugro DATE OF TESTING:
DATE OF WEIGHING:

BORING NO. SB-1/UD-9

SAMPLE NO. 16-1211D

SAMPLE DEPTH 378.0-381.0'

WATER CONTENT, W% 39.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCLOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

6 4 3

U.S. SIEVE NUMBERS

6 BQ 1416 20 30 40 50 60 100 140200

HYDROMETER

100
95

215 134 1238 3
~ T

T
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™

85

80
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65
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55
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15

10

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘ fin

e

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL

PL

Pl

Cc Cu

SB-1

381.0

Fat CLAY (CH) A-7-6(104)

133

29

104

BOREHOLE DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

SB-1

381.0

4.76

0.146

0.0

12.2

87.8




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/2/16

SCEOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

60 / > o

50 A
P /
L /
A
S 40
T /
I
c /
130 ”
Y /
I
N /
N 20
E
X

10 /

7w | @
0
20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
® SB-1 381.0| 133 29| 104 88 | Fat CLAY (CH) A-7-6(104)




UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
ASTM D2166 / AASHTO T208

Stress/Strain Curve - Sample 16-1212P

160
140
120
100
g
£
A
@ 80
b
©
°
'—
60
40
20
0 = T T T T T
0 1 2 3 4 5
Percent Strain
Average Initial Diameter (Do): 2.328 in. Sample Volume: 21.142 in®
Average Initial Height (Lo): 4.967 in. Sample Volume: 0.012 ft*
Average Initial Area (Ao): 4.257 in? Moist Sample Weight: 1.47 lbs.
In-Situ Moist Unit Weight: 119.7 pcf In-Situ Dry Unit Weight: 92.8 pcf

Failure Mode:

Project Name

Project Number
SCDOT File #

Sample/Location
Depth/Elevation

F&ME

CONSULTANTS

US-21 Bridge Replacement over Harbor River Sample Type : Undisturbed - Shelby Tube

Target Strain Rate : 1% per minute

G5396.00 Date 8/11/2016 .
_— Description:
P026862 PIN #
PI= % Fines=
SB-1/NQ-1 NMC = 29.0% L/D Ratio = 2.13
250.0' - 255.0' Ocuur = 1435 eyt = 4.6%

3112 Devine Street Columbia, SC 29205

Geotechnical - Environmental - Materials




UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
ASTM D2166 / AASHTO T208

Stress/Strain Curve - Sample 16-1212Q

180
160 //\\
140 \
120
2
£ 100
"
o
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® 80
°
'—
60
40
20
0 L T T T T T T T T T
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Percent Strain
Average Initial Diameter (Do): 2.395 in. Sample Volume: 23.025 in®
Average Initial Height (Lo): 5.111 in. Sample Volume: 0.013 ft*
Average Initial Area (Ao): 4.505 in? Moist Sample Weight: 1.56 Ibs.
In-Situ Moist Unit Weight: 116.8 pcf In-Situ Dry Unit Weight: 88.7 pcf
Failure Mode:
Project Name US-21 Bridge Replacement over Harbor River Sample Type : Undisturbed - Shelby Tube
Target Strain Rate : 1% per minute
Project Number G5396.00 Date 8/11/2016 .
. _— Description:
SCDOT File # P026862 PIN #
Pl= % Fines=
Sample/Location SB-1/NQ-11 NMC = 31.7% L/D Ratio = 2.13
Depth/Elevation 298.0'- 303.0' O.uir = 166.5 Eur = 3.9%

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical - Environmental - Materials




UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
ASTM D2166 / AASHTO T208

Stress/Strain Curve - Sample 16-1212R

100
90
" /\\
70 \
‘5 60
o
£
@ 50
b
e
P 40 \
20 / \
10 \
O L T T T T T T T T 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Percent Strain
Average Initial Diameter (Do): 2.445 in. Sample Volume: 24.875 in’
Average Initial Height (Lo): 5.298 in. Sample Volume: 0.014 ft*
Average Initial Area (Ao): 4.695 in? Moist Sample Weight: 1.63 lbs.
In-Situ Moist Unit Weight: 112.9 pcf In-Situ Dry Unit Weight: 92.3 pcf

Failure Mode:

Project Name

Project Number
SCDOT File #

Sample/Location
Depth/Elevation

F&ME

CONSULTANTS

US-21 Bridge Replacement over Harbor River Sample Type : Undisturbed - Shelby Tube

Target Strain Rate : 1% per minute

G5396.00 Date 8/11/2016 .
_— Description:
P026862 PIN #
PI= % Fines=
SB-1/NQ-16 NMC = 22.3% L/D Ratio = 2.17
323.0'- 328.0' O.ur = 85.9 eur=3.7%

3112 Devine Street Columbia, SC 29205

Geotechnical - Environmental - Materials




UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
ASTM D2166 / AASHTO T208

Stress/Strain Curve - Sample 16-1212S

300

250

200

Total Stress in psi
=
Ul
o

100
50
0 L T T T T T T T 1
0 2 4 6 8 10 12 14 16
Percent Strain
Average Initial Diameter (Do): 2.416 in. Sample Volume: 25.352 in’
Average Initial Height (Lo): 5.53 in. Sample Volume: 0.0147 ft2
Average Initial Area (Ao): 4.584 in? Moist Sample Weight: 1.78 lbs.
In-Situ Moist Unit Weight: 121.5 pcf In-Situ Dry Unit Weight: 95.9 pcf
Failure Mode:
Project Name US-21 Bridge Replacement over Harbor River Sample Type : Undisturbed - Shelby Tube
Target Strain Rate : 1% per minute
Project Number G5396.00 Date 8/11/2016 .
. _— Description:
SCDOT File # P026862 PIN #
Pl= % Fines=
Sample/Location SB-1/NQ-23 NMC = 26.8% L/D Ratio = 2.29
Depth/Elevation 358.0'- 363.0' O.uir = 236.4 Eur = 4.8%

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical - Environmental - Materials




UNCONFINED COMPRESSIVE STRENGTH TEST REPORT
ASTM D2166 / AASHTO T208

Stress/Strain Curve - Sample 16-1212T

250
200
‘» 150
Q.
£
"
o
&
e
© 100
50
0 T T T T 1
0 2 6 8 10 12
Percent Strain
Average Initial Diameter (Do): 2.391 in. Sample Volume: 22.284 in®
Average Initial Height (Lo): 4.963 in. Sample Volume: 0.0129 ft2
Average Initial Area (Ao): 4.490 in? Moist Sample Weight: 1.50 lbs.
In-Situ Moist Unit Weight: 116.4 pcf In-Situ Dry Unit Weight: 88.0 pcf
Failure Mode:
Project Name US-21 Bridge Replacement over Harbor River Sample Type : Undisturbed - Shelby Tube
Target Strain Rate : 1% per minute
Project Number G5396.00 Date 8/11/2016 .
. _— Description:
SCDOT File # P026862 PIN #
PI= % Fines=
Sample/Location SB-1/NQ-27 NMC = 32.3% L/D Ratio = 2.08
Depth/Elevation 381.0'- 385.0' Ocuir = 2335 Eur= 4.1%

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical - Environmental - Materials
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Geolesting

EXPRESS

Client:
Project Name:

Project Location:

F&ME Consultants
US-21 Replacement Bridge over Harbor River

GTX #: 305005

Test Date: 10/28/16, 11/3/16
Tested By: sg

Checked By: jdt

Boring ID: SB-1

Sample ID: UD-1

Depth, ft: 130.0-133.5

Test Confining

Pressure, psi: 35 55

Preparation:

Visual Description:

Moist, olive sandy silt

Extruded from tube, cut, trimmed and placed into apparatus at the as-

received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

25000

20000

15000

o oo

.'...

® 35 psi

@ 55 psi

10000

Shear Modulus, psi

5000

oo

1.0E
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1.0E-03

1.0E-02 1.0E-01 1.0E+00

Shear Strain Amplitude, %

1.0E+01
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@35 psi
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30

20

Damping Ratio, %

10

o®

X XX ““."....: R

1.0E-05

1.0E-04

1.0E-03

1.0E-02 1.0E-01 1.0E+00

Shear Strain Amplitude, %

1.0E+01

Notes: Data from two tests, each at a different confining pressure, plotted together on the same graph.
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Geolesting

EXPRESS

Client:
Project Name:
Project Location:

F&ME Consultants
US-21 Replacement Bridge over Harbor River

305005

GTX #:

Test Date: 11/03/16

Tested By: sg

Checked By: jdt

Boring ID: SB-1

Sample ID: UD-1

Depth, ft: 130.0-133.5

Test Confining Pressure, psi: 35

Visual Description:

Preparation:

Moist, olive sandy silt
Extruded from tube, cut, trimmed and placed into apparatus at the as-
received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

12000
r * L JEER 4
; MR
10000 'y
.g . *
G 8000 | ¢
2 [
3 f .
g [
2 6000 r
= [
s L
< 4000 *
0 L
2000 | *
[ *
1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01
Shear Strain Amplitude, %
45 r
40 *
35
8 30 |
S F
= 25 F
x =
o 20
£ [ *
£ 15 |
< [ *
a 10 | *
b .
5 ¢ @ *
5 ¢ e o o &
0’ I 1 I 1 I I I S I I S Y 1 T S S
1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01
Shear Strain Amplitude, %
Initial Diameter, in: 2.49 Final Diameter, in: 2.45
Initial Height, in: 5.00 Final Height, in: 4.90
Initial Mass, grams: 699 Final Mass, grams: 698.39
Initial Moisture Content, %: 38.0 Final Moisture Content, %o: 36.6
Initial Dry Density, pcf: 79.3 Final Dry Density, pcf: 83.7
Initial Bulk Density, pcf: 109.4 Final Bulk Density, pcf: 114.4
Initial Degree of Saturation: 92.2 Final Degree of Saturation: 99.1
Initial Void Ratio: 1.10 Final Void Ratio: 0.99

Notes: Moisture content obtained from sample trimmings

Isotropic stress conditions

Page 1 of 2
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Geolesting

EXPRESS

Client:
Project Name:

Project Location:

F&ME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 11/03/16
Tested By: sg

Checked By: jdt

Boring ID: SB-1
Sample ID: UD-1
Depth, ft: 130.0-133.5

Test Confining Pressure, psi:

35

Visual Description:

Test Conditions:

Preparation:

Moist, olive sandy silt
Confining Stress of 35 psi over a range of strains from 0.000112 to
6.15% with a forced sinusoidal vibration.
Extruded from tube, cut, trimmed and placed into apparatus at the
as-received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

Apparatus Used: Geocomp Corp. quasi-fixed/free boundry condition automated RCTS Test System

Active Mass, g: 2144.75 Torque Calibration Factor, N-m/V: 12.9

Passive Mass, g: 1053.2 Accelerometer Calibration Factor, rad/s*/V: 3293

Active Inertia, kg—mz: 1.66E-03

Passive Inertia, kg-m?: 0.0012425

Ela_psed Excitation Frequency Axia_ll Volumgtric * Pore gg:f(i::i\rllz Averag(? Strain Shear Damping

Time Strain Strain Pressure Stress Amplitude Modulus, G Ratio, D
min % Hz % % psi psi % psi %
0.31 0.040 116 2.91E-02 0.029 --- 35 1.12E-04 1.12E+04 3.19
0.52 0.100 115 2.91E-02 0.029 --- 35 6.53E-04 1.12E+04 2.43
0.62 0.158 115 2.91E-02 0.029 --- 35 1.27E-03 1.12E+04 2.32
0.73 0.251 115 2.91E-02 0.029 --- 35 1.91E-03 1.11E+04 2.68
0.83 0.398 114 2.91E-02 0.029 --- 35 3.09E-03 1.09E+04 2.77
0.93 0.631 113 2.91E-02 0.029 --- 35 5.53E-03 1.07E+04 2.86
1.04 1.000 111 2.91E-02 0.029 --- 35 9.17E-03 1.03E+04 3.23
1.14 1.586 109 2.91E-02 0.029 --- 35 1.50E-02 9.81E+03 3.68
1.24 2.515 106 2.91E-02 0.029 --- 35 2.35E-02 9.20E+03 4.20
1.35 3.989 101 2.91E-02 0.029 --- 35 3.87E-02 8.35E+03 5.03
1.56 6.338 90 2.91E-02 0.029 --- 35 8.69E-02 6.49E+03 6.77
1.87 10.087 72 2.91E-02 0.029 --- 35 2.33E-01 4.10E+03 9.48
2.18 16.021 54 2.91E-02 0.029 --- 35 6.36E-01 2.25E+03 12.54
2.49 25.446 36 2.91E-02 0.029 --- 35 1.91E+00 9.70E+02 16.91
2.80 40.386 20 2.91E-02 0.029 --- 35 6.15E+00 1.66E+02 40.01

The Shear Wave Velocity can be determined by the following equation:

Vs = sqrt(G*g/bulk density)

where: Vs = shear wave velocity

G = shear modulus
g = acceleration due to gravity, 9.81 m/sec?
final bulk density
* Test is run with drainage valve open, but speed of test is such that excess pore pressure could develop, at
higher shear strains within specimen.

Page 2 of 2
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Geolesting

EXPRESS

Client:
Project Name:
Project Location:

F&ME Consultants

US-21 Replacement Bridge over Harbor River

305005

GTX #:

Test Date: 10/28/16
Tested By: sg

Checked By: jdt

Boring ID: SB-1
Sample ID: UD-1
Depth, ft: 130.0-133.5

Test Confining Pressure, psi:

55

Visual Description:
Preparation:

Moist, olive sandy silt

Extruded from tube, cut, trimmed and placed into apparatus at the as-

received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
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g [ .
= L
8 10000 |
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%) L
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1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01
Shear Strain Amplitude, %
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£ b
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[ 2
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I *
[ S *
oL el ® e & & o & & T | i
1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01
Shear Strain Amplitude, %
Initial Diameter, in: 2.85 Final Diameter, in: 2.79
Initial Height, in: 6.00 Final Height, in: 5.87
Initial Mass, grams: 1106 Final Mass, grams: 1092
Initial Moisture Content, %: 40.1 Final Moisture Content, %o: 37.1
Initial Dry Density, pcf: 78.6 Final Dry Density, pcf: 83.5
Initial Bulk Density, pcf: 110.1 Final Bulk Density, pcf: 114.5
Initial Degree of Saturation: 95.7 Final Degree of Saturation: 99.9
Initial Void Ratio: 1.12 Final Void Ratio: 0.99

Notes: Moisture content obtained from sample trimmings

Isotropic stress conditions

Page 1 of 2



L —— Client: F&ME Consultants
G EOTe st i n g Project Name: US-21 Replacement Bridge over Harbor River
Project Location: -
EXPRESS GTX #: 305005

Test Date: 10/28/16

Tested By: sg

Checked By: jdt

Boring ID: SB-1

Sample ID: UD-1

Depth, ft: 130.0-133.5

Test Confining Pressure, psi: 55

Visual Description: Moist, olive sandy silt

Test Conditions: Confining Stress of 55 psi over a range of strains from 0.0000519 to
4.99% with a forced sinusoidal vibration.

Preparation: Extruded from tube, cut, trimmed and placed into apparatus at the
as-received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

Apparatus Used: Geocomp Corp. quasi-fixed/free boundry condition automated RCTS Test System

Active Mass, g: 2144.75 Torque Calibration Factor, N-m/V: 12.9

Passive Mass, g: 1053.2 Accelerometer Calibration Factor, rad/s*/V: 3293

Active Inertia, kg—mz: 1.66E-03

Passive Inertia, kg-m?: 0.0012425

Ela_psed Excitation Frequency Axia_ll Volumgtric * Pore gg:f(i::i\rllz Averag(? Strain Shear Damping

Time Strain Strain Pressure Stress Amplitude Modulus, G Ratio, D
min % Hz % % psi psi % psi %
0.31 0.039 172 4.35E-02 0.043 --- 54 5.19E-05 2.00E+04 1.22
0.52 0.098 172 4.35E-02 0.043 --- 54 1.49E-04 1.99E+04 1.95
0.62 0.156 172 4.35E-02 0.043 --- 54 2.62E-04 1.99E+04 1.91
0.73 0.247 171 4.35E-02 0.043 --- 54 5.55E-04 1.98E+04 1.89
0.83 0.392 171 4.35E-02 0.043 --- 54 1.14E-03 1.98E+04 1.97
0.93 0.621 171 4.35E-02 0.043 --- 54 2.05E-03 1.96E+04 1.93
1.04 0.983 170 4.35E-02 0.043 --- 54 3.53E-03 1.94E+04 2.02
1.14 1.558 168 4.35E-02 0.043 --- 54 5.79E-03 1.90E+04 2.17
1.24 2.470 166 4.35E-02 0.043 --- 54 8.91E-03 1.85E+04 2.41
1.35 3.919 163 4.35E-02 0.043 --- 54 1.45E-02 1.77E+04 2.81
1.56 6.230 154 4.35E-02 0.043 --- 54 2.98E-02 1.56E+04 3.75
1.87 9.925 137 4.35E-02 0.043 --- 54 6.75E-02 1.23E+04 5.44
2.28 15.835 114 4.35E-02 0.043 --- 54 1.58E-01 8.31E+03 7.87
2.80 25.282 81 4.35E-02 0.043 --- 54 4.36E-01 4.13E+03 11.39
3.52 40.388 20 4.35E-02 0.043 --- 54 4.99E+00 1.38E+02 49.99

The Shear Wave Velocity can be determined by the following equation:
Vs = sqrt(G*g/bulk density)
where: Vs = shear wave velocity
G = shear modulus
g = acceleration due to gravity, 9.81 m/sec?
final bulk density

* Test is run with drainage valve open, but speed of test is such that excess pore pressure could develop, at
higher shear strains within specimen.

Page 2 of 2



Client: F&ME Consultants
- s Project: US-21 Replacement Bridge over Harbor River
GeoTestin Location:  --- Project No: GTX-305005
g Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-1 Test Date: 11/04/16 Checked By: mcm
Depth : 130.0-133.5 ft Test Id: 397424
Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -
Particle Size Analysis - ASTM D422
: § 8 18%F §
100 b hd [ [
L 1 1 1 ] 1 1
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n 6 R SR AR
T 7 I I A T
B o A
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40t : : N A
1 1 1 1 1 1 1 1
col} I I R R TR RRERY
1 1 1 1 1 1 1
T 1 1 1 1 1 1 1
1 1 1 1 1 1 1
207 1 1 1 1 1 1 I
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1 1 1 1 1 1 1
J.OW 1 1 I 1 1 ] F
I : : S T
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Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1220 mm D30 =N/A
#4 4.75 100 _ / _ /
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 99 Dso =N/A Dio=N/A
#40 0.42 98 Cu =N/A CC =N/A
#60 0.25 97
#100 0.15 93 Classification
#200 0.075 66 ASTM Sandy Silt (ML)
AASHTO Clayey Soils (A-7-5 (8))
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants

et s Project: US-21 Replacement Bridge over Harbor River

GeOTesting Location:  --- Project No: GTX-305005

Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-1 Test Date: 11/04/16 Checked By: mcm

Depth : 130.0-133.5 ft Test Id: 397422

Test Comment: -

Visual Description: Moist, olive sandy silt

Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

Rlasticity Index

(0] t 1 t t t t t t t
O 10 20 30 40 50 60 70 80 €0 100
Liouid Lirvit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ uUbD-1 SB-1 B0.0-133 38 42 30 12 0.6 Sandy Silt (ML)
ft

Sample Prepared using the WET method
2% Retained on #40 Sieve

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: LOW

printed 11/4/2016 2:25:49 PM
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Client:
Project Name:

Project Location:

F&ME Consultants
US-21 Replacement Bridge over Harbor River

GTX #: 305005

Test Date: 10/18/16, 10/19/16, 10/25/16

Tested By: njh

Checked By: jdt

Boring ID: SB-1

Sample ID: ub-4

Depth, ft: 200.0-203.0

Test Confining Pressure, psi: 60 70 80

Visual Description:

Preparation:

Moist, olive gray silty clay
Extruded from tube, cut, trimmed and placed into apparatus at the as-
received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015
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Shear Strain Amplitude, %

Notes: Data from three tests, each at a different confining pressure, plotted together on the same graph.
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Client:
Project Name:

Project Location:

F&ME Consultants
US-21 Replacement Bridge over Harbor River

305005

GTX #:

Test Date: 10/18/16

Tested By: njh

Checked By: jdt

Boring ID: SB-1

Sample ID: ubD4

Depth, ft: 200.0-203.0

Test Confining Pressure, psi: 60

Visual Description:

Preparation:

Moist, olive gray clay
Extruded from tube, cut, trimmed and placed into apparatus at the as-
received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015
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1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00
Shear Strain Amplitude, %
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1 r *
i o | ® *
07 1 I S S ) 1 I 1 I I I S I I S Y 1 T S S
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00
Shear Strain Amplitude, %
Initial Diameter, in: 2.83 Final Diameter, in: 2.81
Initial Height, in: 5.80 Final Height, in: 5.73
Initial Mass, grams: 1110 Final Mass, grams: 1095
Initial Moisture Content, %: 31.7 Final Moisture Content, %o: 27.4
Initial Dry Density, pcf: 88.0 Final Dry Density, pcf: 90.3
Initial Bulk Density, pcf: 115.9 Final Bulk Density, pcf: 115.0
Initial Degree of Saturation: 95.1 Final Degree of Saturation: 86.7
Initial Void Ratio: 0.89 Final Void Ratio: 0.84

Notes: Moisture content obtained from sample trimmings

Isotropic stress conditions

Page 1 of 2
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Client:
Project Name:

Project Location:

F&ME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 10/18/16
Tested By: njh
Checked By: jdt

Boring ID: SB-1
Sample ID: ub4

Depth, ft: 200.0-203.0

Test Confining Pressure, psi:

60

Visual Description:

Test Conditions:

Preparation:

Moist, olive gray clay
Confining Stress of 60 psi over a range of strains from 0.00000997

to 7.17% with a forced sinusoidal vibration.

Extruded from tube, cut, trimmed and placed into apparatus at the
as-received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

Apparatus Used: Geocomp Corp. quasi-fixed/free boundry condition automated RCTS Test System

Active Mass, g: 2144.75 Torque Calibration Factor, N-m/V: 12.9

Passive Mass, g: 1053.2 Accelerometer Calibration Factor, rad/s*/V: 3293

Active Inertia, kg—mz: 1.66E-03

Passive Inertia, kg-m?: 0.0012425

Ela_psed Excitation Frequency Axia_ll Volumgtric * Pore (:Eg:f(i::i\rllz Averagg Strain Shear Damping

Time Strain Strain Pressure Stress Amplitude Modulus, G Ratio, D
min % Hz % % psi psi % psi %
1.97 0.153 225 4.13E-02 0.041 --- 60 9.97E-06 3.44E+04 0.01
2.38 0.963 226 4.13E-02 0.041 --- 60 4.10E-05 3.49E+04 0.60
2.49 1.525 225 4.13E-02 0.041 --- 60 7.23E-05 3.44E+04 0.80
2.59 2.418 225 4.13E-02 0.041 --- 60 1.40E-04 3.43E+04 0.88
2.69 3.833 224 4.13E-02 0.041 --- 60 5.94E-04 3.39E+04 0.84
2.80 6.078 221 4.13E-02 0.041 --- 60 2.75E-03 3.30E+04 0.99
2.90 9.643 217 4.13E-02 0.041 --- 60 5.96E-03 3.15E+04 1.28
3.11 15.359 206 4.13E-02 0.041 --- 60 1.32E-02 2.82E+04 2.08
3.31 24.442 194 4.13E-02 0.041 --- 60 2.45E-02 2.47E+04 3.11
3.62 39.145 175 4.13E-02 0.041 --- 60 4.92E-02 1.97E+04 4.39
3.83 62.122 165 4.13E-02 0.041 --- 60 6.85E-02 1.72E+04 5.29
4.25 99.226 139 4.13E-02 0.041 --- 60 1.38E-01 1.21E+04 7.17

The Shear Wave Velocity can be determined by the following equation:

Vs = sqrt(G*g/bulk density)

where: Vs = shear wave velocity

G = shear modulus
g = acceleration due to gravity, 9.81 m/sec?
final bulk density
* Test is run with drainage valve open, but speed of test is such that excess pore pressure could develop, at
higher shear strains within specimen.

Page 2 of 2



Client:
Project Name:
Project Location:

I ————
Geolesting

F&ME Consultants
US-21 Replacement Bridge over Harbor River

305005

EXPRESS GTX #:
Test Date: 10/18/16
Tested By: njh
Checked By: jdt
Boring ID: SB-1
Sample ID: ubD4
Depth, ft: 200.0-203.0

Test Confining Pressure, psi:

70

Visual Description:
Preparation:

Moist, olive gray silty clay
Extruded from tube, cut, trimmed and placed into apparatus at the as-
received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015
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1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00
Shear Strain Amplitude, %
Initial Diameter, in: 2.84 Final Diameter, in: 2.81
Initial Height, in: 5.89 Final Height, in: 5.78
Initial Mass, grams: 1132 Final Mass, grams: 1122
Initial Moisture Content, %: 31.5 Final Moisture Content, %o: 30.1
Initial Dry Density, pcf: 87.9 Final Dry Density, pcf: 91.5
Initial Bulk Density, pcf: 115.6 Final Bulk Density, pcf: 119.1
Initial Degree of Saturation: 94.2 Final Degree of Saturation: 98.3
Initial Void Ratio: 0.89 Final Void Ratio: 0.82

Notes: Moisture content obtained from sample trimmings

Isotropic stress conditions

Page 1 of 2




L —— Client: F&ME Consultants
G eoTe st i n g Project Name: US-21 Replacement Bridge over Harbor River
Project Location: -
EXPRESS GTX #: 305005

Test Date: 10/18/16

Tested By: njh

Checked By: jdt

Boring ID: SB-1

Sample ID: ub4

Depth, ft: 200.0-203.0

Test Confining Pressure, psi: 70

Visual Description: Moist, olive gray silty clay

Test Conditions: Confining Stress of 70 psi over a range of strains from 0.0000247 to
6.74% with a forced sinusoidal vibration.

Preparation: Extruded from tube, cut, trimmed and placed into apparatus at the
as-received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

Apparatus Used: Geocomp Corp. quasi-fixed/free boundry condition automated RCTS Test System

Active Mass, g: 2144.75 Torque Calibration Factor, N-m/V: 12.9

Passive Mass, g: 1053.2 Accelerometer Calibration Factor, rad/s*/V: 3293

Active Inertia, kg—mz: 1.66E-03

Passive Inertia, kg-m?: 0.0012425

Ela_psed Excitation Frequency Axia_ll Volumgtric * Pore (:Eg:f(i::i\rllz Averagg Strain Shear Damping

Time Strain Strain Pressure Stress Amplitude Modulus, G Ratio, D
min % Hz % % psi psi % psi %
0.73 0.243 219 4.41E-02 0.044 --- 70 2.47E-05 3.29E+04 0.55
1.14 1.530 218 4.41E-02 0.044 --- 70 4.54E-04 3.24E+04 1.06
1.24 2.424 218 4.41E-02 0.044 --- 70 7.70E-04 3.23E+04 1.12
1.35 3.842 218 4.41E-02 0.044 --- 70 1.38E-03 3.21E+04 1.15
1.45 6.091 217 4.41E-02 0.044 --- 70 2.47E-03 3.18E+04 1.24
1.56 9.657 214 4.41E-02 0.044 --- 70 4.70E-03 3.09E+04 1.44
1.66 15.321 210 4.41E-02 0.044 --- 70 8.40E-03 2.96E+04 1.82
1.87 24.378 201 4.41E-02 0.044 --- 70 1.65E-02 2.67E+04 2.73
2.07 38.803 190 4.41E-02 0.044 --- 70 2.95E-02 2.36E+04 3.69
2.38 61.938 172 4.41E-02 0.044 --- 70 5.67E-02 1.91E+04 5.16
2.69 98.715 155 4.41E-02 0.044 --- 70 9.18E-02 1.53E+04 6.74

The Shear Wave Velocity can be determined by the following equation:
Vs = sqrt(G*g/bulk density)
where: Vs = shear wave velocity
G = shear modulus
g = acceleration due to gravity, 9.81 m/sec?
final bulk density

* Test is run with drainage valve open, but speed of test is such that excess pore pressure could develop, at
higher shear strains within specimen.

Page 2 of 2



Client:
Project Name:
Project Location:

I ————
Geolesting

F&ME Consultants
US-21 Replacement Bridge over Harbor River

305005

EXPRESS GTX #:
Test Date: 10/18/16
Tested By: njh
Checked By: jdt
Boring ID: SB-1
Sample ID: ubD4
Depth, ft: 200.0-203.0

Test Confining Pressure, psi:

80

Visual Description:
Preparation:

Moist, olive gray silty clay
Extruded from tube, cut, trimmed and placed into apparatus at the as-
received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
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Shear Strain Amplitude, %
Initial Diameter, in: 2.83 Final Diameter, in: 2.79
Initial Height, in: 5.99 Final Height, in: 5.85
Initial Mass, grams: 1130 Final Mass, grams: 1113
Initial Moisture Content, %: 31.7 Final Moisture Content, %o: 30.6
Initial Dry Density, pcf: 86.8 Final Dry Density, pcf: 91.3
Initial Bulk Density, pcf: 114.3 Final Bulk Density, pcf: 119.3
Initial Degree of Saturation: 92.1 Final Degree of Saturation: 99.5
Initial Void Ratio: 0.92 Final Void Ratio: 0.82

Notes: Moisture content obtained from sample trimmings

Isotropic stress conditions

Page 1 of 2
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Client:
Project Name:

Project Location:

F&ME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 10/18/16
Tested By: njh
Checked By: jdt

Boring ID: SB-1
Sample ID: ub4

Depth, ft: 200.0-203.0

Test Confining Pressure, psi:

80

Visual Description:

Test Conditions:

Preparation:

Moist, olive gray silty clay

Confining Stress of 80 psi over a range of strains from 0.000113 to
7.05% with a forced sinusoidal vibration.
Extruded from tube, cut, trimmed and placed into apparatus at the
as-received density and moisture content.

Modulus and Damping of Soils by Resonant-Column Method
by ASTM D4015

Apparatus Used: Geocomp Corp. quasi-fixed/free boundry condition automated RCTS Test System

Active Mass, g: 2144.75 Torque Calibration Factor, N-m/V: 12.9

Passive Mass, g: 1053.2 Accelerometer Calibration Factor, rad/s*/V: 3293

Active Inertia, kg—mz: 1.66E-03

Passive Inertia, kg-m?: 0.0012425

Ela_psed Excitation Frequency Axia_ll Volumgtric * Pore (:Eg:f(i::i\rllz Averagg Strain Shear Damping

Time Strain Strain Pressure Stress Amplitude Modulus, G Ratio, D
min % Hz % % psi psi % psi %
0.73 0.243 214 5.58E-02 0.056 --- 80 1.13E-04 3.20E+04 0.56
0.93 0.611 215 5.58E-02 0.056 --- 80 1.93E-04 3.23E+04 0.80
1.04 0.966 215 5.58E-02 0.056 --- 80 3.40E-04 3.22E+04 0.93
1.14 1.532 215 5.58E-02 0.056 --- 80 6.06E-04 3.21E+04 1.00
1.24 2.428 215 5.58E-02 0.056 --- 80 9.19E-04 3.21E+04 1.02
1.35 3.847 214 5.58E-02 0.056 --- 80 1.48E-03 3.19E+04 1.04
1.45 6.100 213 5.58E-02 0.056 --- 80 2.48E-03 3.16E+04 1.10
1.55 9.672 212 5.58E-02 0.056 --- 80 4.09E-03 3.10E+04 1.28
1.66 15.338 209 5.58E-02 0.056 --- 80 6.64E-03 3.01E+04 1.54
1.76 24.337 205 5.58E-02 0.056 --- 80 1.10E-02 2.87E+04 1.95
1.97 38.749 194 5.58E-02 0.056 --- 80 2.17E-02 2.55E+04 3.00
2.28 61.840 177 5.58E-02 0.056 --- 80 4.64E-02 2.09E+04 4.29
2.69 98.957 146 5.58E-02 0.056 --- 80 1.23E-01 1.38E+04 7.05

The Shear Wave Velocity can be determined by the following equation:

Vs = sqrt(G*g/bulk density)

where: Vs = shear wave velocity

G = shear modulus
g = acceleration due to gravity, 9.81 m/sec?
final bulk density
* Test is run with drainage valve open, but speed of test is such that excess pore pressure could develop, at
higher shear strains within specimen.

Page 2 of 2



Client: F&ME Consultants
- s Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-4 Test Date: 11/04/16 Checked By: mcm
Depth : 200.0-203.0 ft Test Id: 397425
Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -
100
0t
807
Zot
E (S0
i 1
§ 50t
407
307
207
10t
O F——— o
1000 100 o.01 0.001
QGain 9ze (M)
%0Coode Yoavel %Sad %St &Qay Sze
— 01 478 521
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs5=0.1611 mm D30 =N/A
0.375in 9.50 100 —0.0896 _ /
#a 2.75 100 Deo =0. mm D15 =N/A
#10 2.00 100 Dso =N/A Dio=N/A
#20 0.85 100 Cu =N/A CC =N/A
#40 0.42 99
#60 0.25 98 w
#100 0.15 83 ASTM Sandy Silt (ML)
+#200 0.075 52
AASHTO Clayey Soils (A-7-6 (6))

printed 11/4/2016 2:23:15 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---
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Geolesting

EXPRESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: SB-1 Sample Type: tube Tested By: GA

Sample ID: UD-4 Test Date: 11/04/16 Checked By: mcm

Depth : 200.0-203.0 ft Test Id: 397423

Test Comment: -—
Visual Description: Moist, olive sandy silt
Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

Rlasticity Index

(o) f 1 f f f f f f f
O 10 20 30 40 50 60 70 80 €0 100
Liouid Lirvit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ ub-4 SB-1 [0.0-203 32 43 27 16 0.3 Sandy Silt (ML)
ft

Dry Strength: HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method
1% Retained on #40 Sieve

printed 11/4/2016 2:25:50 PM
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RESONANT COLUMN TEST
Three Stages of Isotropic Consolidation - OCR =1
Sample: UD-6a Depth: 257.85 ft
Boring SB-1

P875.6 (06/07/11) SB-1_UD-6a_NF, G & D vs Strain 11/15/2016 FUGRO CONSULTANTS, INC.
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RESONANT COLUMN TEST
Three Stages of Isotropic Consolidation - OCR =1
Sample: UD-9a Depth: 380.55 ft
Boring SB-1

P875.6 (06/07/11) SB-1_UD-9a-RC_NF, G & D vs Strain 11/15/2016 FUGRO CONSULTANTS, INC.
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SYMBOL BORING  DEPTH.FT C. C, Dsy Dy CLASSIFICATION

L2 SB-1_UD-6a 257.85 0.54 Sandy Clay, greenish gray

Ir 4 SB-1_UD-9a 380.55 0.09 Clay, olive gray and greenish gray, with san pockets and carbonate nodules
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Plasticity Index, PI
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Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-1 uD-1 16.0-18.0 ft Moist, olive sandy clay 63.0

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: AP-1 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-1 Test Date: 08/26/16 Checked By: mcm
Depth : 16.0-18.0 ft Test Id: 387101
Test Comment: ---
Visual Description: Moist, olive sandy clay
Sample Comment: ---
Particle Size Analysis - ASTM D422
100
90T
80T
70T
5 607
£ L
i
g 50T
o I
&
401
30T
201
10T
0
1000 100 10 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 39.0 61.0
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1278 mm D3o=N/A
#4 4.75 100
#10 2.00 100 Dso =N/A D15 =N/A
#20 0.85 99 Dso =N/A Dio=N/A
#40 0.42 98 Cu =N/A Cc =N/A
#60 0.25 97
#100 0.15 92 Classification
4300 0075 o1 ASTM Sandy Fat clay (CH)
AASHTO Clayey Soils (A-7-6 (24))

printed 9/8/2016 3:35:53 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants

— — Project: US-21 Replacement Bridge over Harbor River

& Location: --- Project No: GTX-305005
GeOTeStlng Boring ID: AP-1 Sample Type: tube Tested By: GA

EXPRESS Sample ID: UD-1 Test Date: 08/31/16 Checked By: mcm
Depth : 16.0-18.0 ft Test Id: 387109
Test Comment: ---
Visual Description: Moist, olive sandy clay

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

60

501

Plasticity Index
w IN
S S

N
o

107

0 : : : : : : : : : : : : : : : : : :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ uD-1 AP-1 16.0-18.0 63 65 21 44 1 Sandy Fat clay (CH)
ft

Sample Prepared using the WET method
2% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: NONE

Toughness: MEDIUM

printed 9/8/2016 3:37:09 PM



Geolesting

EXPRESS

Client: F&ME Consultants

Project Name: US 21 Replacement Bridge

Project Location: -

Praject Number: GTX-305005

Tested By: md

Checked By: mem

Boring 1D: AP-1

Preparation: intact

Description: Moist, gray clay with sand

Classification: Fat elay

Group Symbal: CH

Liquid Limit: —

Plastic Limit: —-

Plasticity Index: —

Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

x 20 rIIIfII!.IIIlItIIIl L1 1 1 1 1 1 11 20 II|IIII|IIIIPIIIIII|I!
- Max. Obliquity = - b
r S ¢ = 0.878 psi C 3- - _-— a
=4 | 9=29.0 o w - g
i L w . L
L 4 | tang' =055 L % 4 L
"Q-i 10 — — l(T) 10 = -
o y " o 9 B
4 i S ] i
] g ‘E‘ ;o] i
i i @) i C
] . ] C
0 I’Jl’ll‘lllllllllIlkllllllll[!li| 0 TII’I'I’I1I"TT|||||J|i1III
0 5 10 15 20 25 30 0 5 10 15 20 25
p', psi VERTICAL STRAIN, %
Symbol [ | [ ]
Sample ID §T1 ST-1
Depth, ft 16.0-18.0 ft 16.0-18.0ft
Test Number CU-5-1 Cu-5-2
Height, in 4,680 4.500
Diameter, in 2.020 2.030
E Maisture Content (from Cuttings), % 50.2 60.1
£ | Dry Density, pcf 66.5 633
Saturation (Wet Methed), % 884 97.5
Vold Ratio 153 1.66
Maisture Conlent, % 51.2 58.6
& | Dry Density, pef 707 64.6
% Cross-sectional Area (Method A), In® 3.034 3,180
5 | Saturation, % 100.0 100.0
& | Void Ratio 1.38 1.81
Back Pressure, psi 51.00 160.8
Vertical Effective Consolidation Stress, psi 4.947 9.959
Horizontal Effective Consolidation Stress, psi 4,994 9.982
Vertical Strain after Consolidation, % 0.5866 0.3451
Volumetric Strain after Consolidation, % 5758 2.070
Time to 50% Consolidation, min 2624 18.06
Shear Strength, psi 2440 4,369
Strain at Failure, % 712 218
Strain Rate, %/min 0.01800 0.01600
Deviator Stress at Failure, psi 4.880 8738
Effective Minor Principal Stress at Failure, psi 1.007 3.054
Effactive Major Principal Stress at Failura, psi 5.887 11.79
B-Value 0.96 0.95
Notes:
- Bafore Shear Saturation set b 100% for phase caleulation
= Molsture Content determined by ASTM D2218,
= Daviator Strass includnn membrane carreclion.
- Values for ¢ and p doterminad from best-fit straight line for the spaclfic test conditions, Actual \ ’\\'
strength parameters may vary and should be determined by an engineer for site conditions.
Remarks:

System B




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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: Max. Obliguity =
- | ¢'=0.878 psi +
4 | ¢'=200 L
- tan g'= 0.55 o
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‘5 8 L
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o - B
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0 T 1 R DN SRS DEw Iy I e | [ T I| LI B B B B | [ L SRRt Qs e R SRR R e 2 I T T TrrTrri i‘ LIS R R N A B A | i LEBUINE LN DR DU TR BN SN )
0 5 10 15 20 25 30
p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
8T CU-5-1 16.0-18.0 ft md 8/24186 mem 9ITne 305005-CU-5-1m.dat
ST-1 CuU-5-2 16.0-18.0 ft md 8/24116 mern 9/7/16 305006-CU-5-2m.dat
’__..._-:.h__“—-
Geolesting
EXPREES Project: US 21 Replacement Bridge Location: — Project No.: GTX-305005
Boring No.: AP-1 Sample Type: intact

Description: Moist, gray clay with sand

Remarks; Systam B




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 85.59 49.46
Preconsolidation Stress: --- Dry Unit Weight, pcf 50.811 72.587
Compression Ratio: --- Saturation, % 99.16 100.00
Diameter: 2.5 in Height: 1in Void Ratio 2.36 1.35
LL: 65 PL: 21 PIl: 44 GS: 2.74
Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft
eo EStlng Test No.: IP-5 Elevation: ---

EXPRESS

Description: Moist, olive sandy clay

Displacement at End of Increment

Sample Type: intact

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:19

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0704 tsf
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0 5 10 15 25 30
Square Root of Time, Ymin
Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft
GQOTEStIng Test No.: IP-5 Sample Type: intact Elevation: ---

EXPRESS
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:19 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Square Root of Time, Ymin

Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-5 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:19 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Square Root of Time, Ymin

Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-5 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:19 2.2.15.59/0.0.0.0
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Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B

Strain, %
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Geolesting

EXPRESS

Project: SU-21 Replacement Bridge Location: ---

Boring No.: AP-1 Tested By: md
Sample No.: UD-1 Test Date: 08/24/16
Test No.: IP-5 Sample Type: intact
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:43:19

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step
Stress: 1 tsf
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Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-5 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:19 2.2.15.59/0.0.0.0
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Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B
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Geolesting

EXPRESS

Project: SU-21 Replacement Bridge Location: ---

Boring No.: AP-1 Tested By: md
Sample No.: UD-1 Test Date: 08/24/16
Test No.: IP-5 Sample Type: intact
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:43:20

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Geolesting

EXPRESS

Project: SU-21 Replacement Bridge
Boring No.: AP-1

Sample No.: UD-1

Test No.: IP-5

Description: Moist, olive sandy clay

Tested By: md
Test Date: 08/24/16

Sample Type: intact

Remarks: System V, Swell Pressure = 0.0704 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:43:20

2.2.15.59/0.0.0.0
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Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B
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Geolesting

EXPRESS

Project: SU-21 Replacement Bridge Location: ---

Boring No.: AP-1 Tested By: md
Sample No.: UD-1 Test Date: 08/24/16
Test No.: IP-5 Sample Type: intact
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:43:20

2.2.15.59/0.0.0.0




Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B
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Geolesting

EXPRESS

Project: SU-21 Replacement Bridge Location: ---

Boring No.: AP-1 Tested By: md
Sample No.: UD-1 Test Date: 08/24/16
Test No.: IP-5 Sample Type: intact
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:43:20

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-5 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:20 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-5 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:20 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.70 in

Estimated Specific Gravity: 2.74
Initial Void Ratio: 2.36
Final Void Ratio: 1.35

Liquid Limit: 65
Plastic Limit: 21
Plasticity Index: 44

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID 15994 RING B-295
Mass Container, gm 8.45 110.11 110.11 8.28
Mass Container + Wet Soil, gm 133.6 231.62 207.96 105.89
Mass Container + Dry Soil, gm 78.91 175.58 175.58 73.59
Mass Dry Soil, gm 70.46 65.471 65.471 65.31
Water Content, % 77.62 85.59 49.46 49.46
Void Ratio 2.36 1.35
Degree of Saturation, % - 99.16 100.00 -
Dry Unit Weight, pcf 50.811 72.587
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-5 Sample Type: intact Elevation: ---
Srrnees Description: Moist, olive sandy clay

Remarks: System V, Swell Pressure = 0.0704 tsf

2016-10-26 15:43:21 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0704 0.003665 2.35 0.367 0.000 0.00e+00 5.21e-02 0.00e+00 0.00e+00
2 0.125 0.008537 2.33 0.854 1.818 3.10e-06 8.92e-02 7.45e-04 0.00e+00
3 0.250 0.02273 2.29 2.27 0.000 0.00e+00 1.14e-01 0.00e+00 0.00e+00
4 0.500 0.05048 2.19 5.05 4.388 1.21e-06 1.11e-01 3.61e-04 0.00e+00
5 1.00 0.1173 1.97 11.7 0.000 0.00e+00 1.34e-01 0.00e+00 0.00e+00
6 2.00 0.2359 1.57 23.6 17.652 2.19e-07 1.19e-01 7.00e-05 0.00e+00
7 4.00 0.3472 1.19 34.7 0.000 0.00e+00 5.57e-02 0.00e+00 0.00e+00
8 8.00 0.4299 0.916 43.0 7.643 2.79e-07 2.07e-02 1.56e-05 0.00e+00
9 2.00 0.4089 0.987 40.9 0.000 0.00e+00 3.50e-03 0.00e+00 0.00e+00
10 0.500 0.3784 1.09 37.8 0.000 0.00e+00 2.04e-02 0.00e+00 0.00e+00
11 0.125 0.3475 1.19 34.7 0.000 0.00e+00 8.24e-02 0.00e+00 0.00e+00
Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-5 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive sandy clay
Remarks: System V, Swell Pressure = 0.0704 tsf

Displacement at End of Increment

2016-10-26 15:43:21

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0704 0.003665 2.35 0.367 5.902 4.14e-06 5.21e-02 5.82e-04
2 0.125 0.008537 2.33 0.854 13.764 1.76e-06 8.92e-02 4.24e-04
3 0.250 0.02273 2.29 2.27 21.383 1.11e-06 1.14e-01 3.41e-04
4 0.500 0.05048 2.19 5.05 18.440 1.24e-06 1.11e-01 3.70e-04
5 1.00 0.1173 1.97 11.7 55.324 3.72e-07 1.34e-01 1.34e-04
6 2.00 0.2359 1.57 23.6 78.285 2.13e-07 1.19e-01 6.79e-05
7 4.00 0.3472 1.19 34.7 50.153 2.46e-07 5.57e-02 3.69e-05
8 8.00 0.4299 0.916 43.0 32.140 2.85e-07 2.07e-02 1.59e-05
9 2.00 0.4089 0.987 40.9 20.221 4.09e-07 3.50e-03 3.86e-06
10 0.500 0.3784 1.09 37.8 52.762 1.71e-07 2.04e-02 9.40e-06
11 0.125 0.3475 1.19 34.7 233.771 4.26e-08 8.24e-02 9.47e-06
Project: SU-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
—— Sample No.: UD-1 Test Date: 08/24/16 Depth: 16.0-18.0 ft
Geolesting

Test No.: IP-5
EXPRESS

Description: Moist, olive sandy clay

Displacement at End of Increment

Sample Type: intact

Remarks: System V, Swell Pressure = 0.0704 tsf

Elevation: ---

2016-10-26 15:43:21

2.2.15.59/0.0.0.0




Geolesting

Bk R ESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-1 uD-2 18.0-20.0 ft Moist, olive clay with sand 86.3

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: AP-1 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-2 Test Date: 08/24/16 Checked By: mcm
Depth : 18.0-20.0 ft Test Id: 387102
Test Comment: ---
Visual Description: Moist, olive clay with sand
Sample Comment: ---
Particle Size Analysis - ASTM D422
£
m o o
5 o o o o oo o
)« — N & © —~4 A
S H# i #O% O ® %
100 1 1 1 1
1 1 1
B 1 1
1 1
90T 1 1
1 1
B 1
1
80T !
[ |
70T
5 607
<
= i
g 50T
o i
&
40T
30T
20T
10T
0 ‘ ‘
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.2 26.5 73.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1582 mm D3o=N/A
0.375in 9.50 100
#4 475 100 Dso =N/A D15 =N/A
#10 2.00 98 Dso =N/A Dio=N/A
#20 0.85 96 Cu =N/A CC =N/A
#40 0.42 94
#60 0.25 94 m
F100 oS 7 ASTM Fat clay with sand (CH)
#200 0.075 73
AASHTO Clayey Soils (A-7-5 (60))

printed 9/8/2016 3:35:55 PM

Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---

Sample/Test Description




Client: F&ME Consultants

— — Project: US-21 Replacement Bridge over Harbor River

GOOTesting Location: - Project No: GTX-305005
Boring ID: AP-1 Sample Type: tube Tested By: cam

EXPRESS Sample ID: UD-2 Test Date: 08/26/16 Checked By: mcm
Depth : 18.0-20.0 ft Test Id: 387110
Test Comment: ---
Visual Description: Moist, olive clay with sand

Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

90
80t - ...... ...... ..... ..... ...... ...... .....
70,>.....-......-......-..... ...................
60 ................................................
x |
3
E 50 ..............................
2
:g |
(_% 40 ...............................
n- L 7
30 ....................... ; :,.’. . .
2O,>...............C.L.:,ér:b.l_.i...
10t - - ; /, .....
T —C oL - MLorOL
o -+
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ ubD-2 AP-1 18.0-20.0 86 111 34 77 0.7 Fat clay with sand (CH)
ft

Sample Prepared using the WET method
6% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

printed 9/8/2016 3:37:10 PM
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Geolesting

EXPRESS

Client: F&ME Consultants

Project Name: US-21 Replacemeant Bridge

Project Location: —

Project Number: GTX-305005

Tested By: md Checked By: mem

Boring ID; AP-1

Preparation; Intact

Dascription: Moist, olive clay with sand

Classification: Fat clay with sand

Group Symbol: CH

Liquid Limit: 111 Plastic Limit: 34

Plasticity Index: 77 Estimated Specific Gravity, 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

20 PN SN T R U T N O T T N (A (N T A T O A 1 20 T LA 0 ] e L AT e O 0 O S A BT
- User Spec. - - -
4 L a il L
a5 ] ¢ = 0.500 psi o Q: 5 ] i
- | ¢'=380 - 92] B o
4 L 73] - 5
" 4 | ang =078 L % 4 -
8 10 L by 10 - N
N " E i i
5 — — 5 — —
] L E ] s
0 IIl\llllllllllillilI|Illl||lll 0 T||||llrl|llil|illlll|||
0 - 10 15 20 25 30 ] 5 10 15 20 25
P, psi VERTICAL STRAIN, %
Syrmbol [ | @ A
Sample ID ST-2 8T-2 ST-2
Depth, ft 18.0-2001t 18.0-20.0t 18.0-20.0 ft
Test Number CuU-341 CU-3-2 CuU-3-3
Height, in 4.550 4.540 4.490
Diameter, in 2.030 2.030 2.020
Q Moisture Content (from Cuttings), % M3 84.8 848
£ | Dry Density, pef 85.7 46.4 485
Saturation (Wet Method), % 950 87.0 950 3
\oid Ratio 2.02 263 24
Moisture Content, % 71.0 69.6 66.8
E Dry Density, pef 57.8 58.6 60.1
& | Cross-sectional Area (Method A), in* 3423 2614 2723
Saturation, % 100.0 100.0 100.0
§ Vold Ratlo 1.92 1.88 1.80
Back Pressure, psi 127.0 29,02 2889
Vertical Effective Consolidation Stress, psi 5.008 9.831 14.86
Herizontal Effective Consolidation Stress, psi 5.009 9.968 15.01
Vertical Strain after Consolidation, % 0.03924 1.773 2.088
Velumetric Strain after Consolidation, % 3.576 20.60 17.44
Time to 50% Consolidation, min 1488 458.0 3423
Shear Strength, psi 3.011 4,650 3.939
Strain at Failure, % 6.18 109 11.0
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psi 6.022 9,300 7.877
Effective Minor Principal Stress at Fallure, psi 1.385 1.207 1.622
Effective Major Principal Stress at Fallure, psi 7.376 10.51 9499
B-Value 0.95 099 0.95
Notes: ]
- Bofore Shaar Saturation setio 100% for phase ealeulation. :
- Molsture Content determined by ASTM D2216,
= Alterberg Limils detarmined by ASTM D4318. < L\J
- Deviator Stress includes membrane correction,
- Values for o and ¢ determined from best-fit siraight line for the specific test conditions. Actual ,
strength patametars may vary and should be determined by an engineer for aite conditions. 4
Remarks:

System T. Note CU-2-2 test specimen not used in detarmining echesion or friction values.




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

‘1 5 sl i 1 | 1 | 1 1 1 5 1 | i | 1 1 1
i . L i
@ B i i
- 10 - — 10 -
: o :
) ] e £ =
%) i i S 1 i
i B o ! [
[0 _ L 7] i L
o L % n
7 i - 1 i
8 5- & B =
O T | T T I T I T 0 T l T [ T l T I T
0 5 10 15 20 25 0 8 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
'15 | S . | I S T S U S I f G S S s, S R | NSNS TSN N i B - = I | T S S P N ) o | ' ¥ R el e [ o] S i |
| User Spee. :
¢'=0,500 psl o
4 | ¢'=380 =
: tang' =078 -
10 i~
8 _ C
A t
5 — / 3
0 T - Il | L L | LB I O N N A I I | I | | L R L L L I L L L L I I T LT LT LT I | R S Y K NE NN TR !
0 8 10 15 20 25 30
p', psi
Sample No, Test No. Depth Tested By Test Date Checked By Check Date Test File
8T-2 CuU-3-1 18.0-20.01t md 8/22186 mem 8/2916 305005-CU-3-1m.dat
8T-2 Cu-3-2 18.0-2001t md 822118 mem 8/29/16 308005-CU-3-2m.dat
8T-2 CU-3-3 18,0200 ft md 8122116 mem 8/29/16 305005-CU-3-3m.dat
GﬂﬂTﬂStil‘lg Project; US-21 Replacement Bridge Location; - Project No,: GTX-305005
AR Boring No.: AP-1 Sample Type: Intact

Dascription: Molst, olive clay with sand

Remarks: System T. Note CU-2-2 test specimen not used in determining cohesion or friction values.




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 89.14 52.62
Preconsolidation Stress: --- Dry Unit Weight, pcf 48.913 69.876
Compression Ratio: --- Saturation, % 98.06 100.00
Diameter: 2.5 in Height: 1in Void Ratio 248 1.43
LL: 111 PL: 34 PI: 77 GS: 2.72
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
eo EStlng Test No.: IP-3 Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Displacement at End of Increment

Sample Type: intact

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:29

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0919 tsf

Stress, tsf
o
o
6o
1 I 1

0.07 -
0.06 -
005 T T T LI I T T T L I T T T LI I T T T L I T T T LI
0.01 0.1 1 10 100 1000
Time, min
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5 i i
2 0.08 -
9 E -
n ] -
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L -
005 T 1 17 1 T 17 171 I T 1 17 1 T 17 171 I L L L LI I T 1 17 1 T 17 171 I T 1 17 1 T 17 171 I T 1 17 1 T 17 171
0 5 10 15 20 25 30
Square Root of Time, Ymin
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-3 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:30

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Square Root of Time, Ymin

Location: ---

| ——
Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-1

Sample No.: UD-2

Test No.: IP-3

Description: Moist, olive clay with sand

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System R, Swell Pressure = 0.0919 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:40:30

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf

Strain, %
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Location: ---
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-1

Sample No.: UD-2

Test No.: IP-3

Description: Moist, olive clay with sand

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System R, Swell Pressure = 0.0919 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:40:30

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf
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Location: ---

/"'—_—":“'-\.
Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-1

Sample No.: UD-2

Test No.: IP-3

Description: Moist, olive clay with sand

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System R, Swell Pressure = 0.0919 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:40:30

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step
Stress: 1 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:30 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:30 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:30 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-3 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.70 in

Estimated Specific Gravity: 2.72

Initial Void Ratio: 2.48
Final Void Ratio: 1.43

Liquid Limit: 111
Plastic Limit: 34

Plasticity Index: 77

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID 15389 RING C-1647
Mass Container, gm 8.21 109.02 109.02 8.42
Mass Container + Wet Soil, gm 24113 228.23 205.21 99.61
Mass Container + Dry Soil, gm 141.82 172.05 172.05 68.17
Mass Dry Soil, gm 133.61 63.026 63.026 59.75
Water Content, % 74.33 89.14 52.62 52.62
Void Ratio 2.48 1.43
Degree of Saturation, % - 98.06 100.00 -
Dry Unit Weight, pcf 48.913 69.876
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-3 Sample Type: intact Elevation: ---
Srrnees Description: Moist, olive clay with sand

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0919 0.0001397 2.48 0.0140 0.000 0.00e+00 1.52e-03 0.00e+00 0.00e+00
2 0.125 0.002189 2.47 0.219 0.000 0.00e+00 6.20e-02 0.00e+00 0.00e+00
3 0.250 0.02128 2.40 213 4.360 1.28e-06 1.53e-01 5.26e-04 0.00e+00
4 0.500 0.04825 2.31 4.82 4.805 1.11e-06 1.08e-01 3.22e-04 0.00e+00
5 1.00 0.1264 2.04 12.6 0.000 0.00e+00 1.56e-01 0.00e+00 0.00e+00
6 2.00 0.2444 1.63 24.4 18.156 2.08e-07 1.18e-01 6.63e-05 0.00e+00
7 4.00 0.3324 1.32 33.2 14.875 1.94e-07 4.40e-02 2.30e-05 0.00e+00
8 8.00 0.4049 1.07 40.5 11.940 1.90e-07 1.81e-02 9.30e-06 0.00e+00
9 2.00 0.3820 1.15 38.2 0.000 0.00e+00 3.82e-03 0.00e+00 0.00e+00
10 0.500 0.3514 1.25 35.1 19.511 1.17e-07 2.04e-02 6.44e-06 0.00e+00
11 0.125 0.3185 1.37 31.9 0.000 0.00e+00 8.77e-02 0.00e+00 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-3 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand
Remarks: System R, Swell Pressure = 0.0919 tsf

Displacement at End of Increment

2016-10-26 15:40:31

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0919 0.0001397 2.48 0.0140 0.000 0.00e+00 1.52e-03 0.00e+00
2 0.125 0.002189 2.47 0.219 22.890 1.07e-06 6.20e-02 1.79e-04
3 0.250 0.02128 2.40 2.13 15.976 1.50e-06 1.53e-01 6.18e-04
4 0.500 0.04825 2.31 4.82 21.822 1.05e-06 1.08e-01 3.05e-04
5 1.00 0.1264 2.04 12.6 74.186 2.75e-07 1.56e-01 1.16e-04
6 2.00 0.2444 1.63 24.4 85.426 1.91e-07 1.18e-01 6.06e-05
7 4.00 0.3324 1.32 33.2 70.490 1.76e-07 4.40e-02 2.09e-05
8 8.00 0.4049 1.07 40.5 49.359 1.98e-07 1.81e-02 9.69e-06
9 2.00 0.3820 1.15 38.2 19.291 4.68e-07 3.82e-03 4.82e-06
10 0.500 0.3514 1.25 35.1 86.546 1.14e-07 2.04e-02 6.25e-06
11 0.125 0.3185 1.37 31.9 201.559 5.38e-08 8.77e-02 1.27e-05
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-1 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-3 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Displacement at End of Increment

Remarks: System R, Swell Pressure = 0.0919 tsf

2016-10-26 15:40:31

2.2.15.59/0.0.0.0




Geolesting

Bk R ESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-2 UD-1 16.0-18.0 ft Moist, olive clayey sand 56.0

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location:  --- Project No: GTX-305005
g Boring ID: AP-2 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-1 Test Date: 08/23/16 Checked By: mcm
Depth : 16.0-18.0 ft Test Id: 387103
Test Comment: ---
Visual Description: Moist, olive clayey sand
Sample Comment: ---
Particle Size Analysis - ASTM D422
C
£ -h o o
=N
Ruom ¢ S 8 2882 8
Q OO i i i H# OH H*
100 1 1 1 1 1
- Lo
1 1
90T 1 1
1 1
B 1
1
80T !
r 1
1
70T :
. 1
1
5 60t :
£ | 1
L 1
g 50T
o I
&
40T
30T
20T
10T
0 T T
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 21 48.0 49.9
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs=0.1600 mm D3o=N/A
0.75in 19.00 100
0.5in 12.50 98 Deo =0.0925 mm Dis=N/A
0.375n 9.50 98 Ds0=0.0752 mm Dio=N/A
#4 4.75 98 Cu =N/A CC =N/A
#10 2.00 98
#20 0.85 97 Classification
70 o 55 ASTM Clayey sand (SC)
#60 0.25 96
#100 0.15 83 .
— e — AASHTO Clayey Soils (A-7-6 (17))
Sample/Test Description

Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---

printed 9/8/2016 3:35:57 PM




Client: F&ME Consultants
/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: AP-2 Sample Type: tube Tested By: cam
EXPRESS Sample ID: UD-1 Test Date: 08/22/16 Checked By: mcm
Depth : 16.0-18.0 ft Test Id: 387111
Test Comment: ---
Visual Description: Moist, olive clayey sand
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

Plasticity Index
w IN
S S

N
o

107

VA ' ......... :....

" Cine

0 : : — : : : : : : : : : : : : :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ uD-1 AP-2 16.0-18.0 56 66 22 44 0.8 Clayey sand (SC)
ft

Sample Prepared using the WET method
3% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

printed 9/8/2016 3:37:11 PM




Client; F&ME Consultants

Project Name: US 21 Replacement Bridge

Project Location: -

/}_—*—.\_‘
¢ = Project Number: GTX-305005 :
Geolesting S B

Tested By: md

EXPRESS Boring 1D: AP-2

Preparation: intact

Description: Moist, olive clayey sand

Classification: Clayey sand

Group Symbol: SC

Liquid Limit: 68 Flastic Limit: 22

Plasticity index: 44 Estimated Specific Gravity: 2.7

CONSOLIDATED DRAINED TRIAXIAL TEST by ASTM D4767

20 lll!.llLIllI\lJLll.l!l._l.l.illl zo ll.J.llllIJllljl:llIlllL
e User Spec. - - &
4 | ¢=0.435psi - @ . L
15 —| - Q45 -
= @=315 = % < -
- tan ' = 0.61 j = H-; . m L
& <] L _ H
a 10 — E 10 — I
o 0 B 1 g
A L ) o L
- m },_ = =
i /""u_“‘ . - < . -
5 — = o > 5 — |-
;| : L | 2 e L
y L o _ L
0 |‘||-||11|||1r1r||rr|1‘|ll1]|r|| 0 lIIIIIllIlIITIITrIlllI)I
0 5 10 15 20 25 30 0 5 10 15 20 25
P, psi VERTICAL STRAIN, %
Symbol [ ] 5] A
Sample ID 5T-1 5T-1 ST-1
Depth, ft 16.0-18.0ft 16.0-18.0ft 16.0-18.01t
Test Number cu-2-1 Ccu-2-2 cu-2-3
Height, In 4.650 4720 4,380
Diameter, In 2.050 2.030 2.030
g | Moisture Content (from Cutiings), % 72.9 49,2 52.1 .
£ | Dry Density, pcf 56.4 69.3 66.4
Saturation (Wet Method), % 99.0 927 Nns
Void Ratio 1.99 1.43 1.54
Maisture Content, % 704 471 47.2
E Dry Density, pcf 58.1 74.2 741
& | Cross-sectional Area (Method A), In* 3.205 3.042 2,998
Saturation, % 100.0 100.0 100.0
Void Ratio 1.80 1.27 1.28
Back Pressure, psi 139.0 150.8 150.9
_\ferﬁcal Effeclive Consolidation Stress, psi 5.002 9.937 14.76
Horizontal Effective Consolidation Stress, psi 5,002 9.987 1499
Vertical Straln after Consolidation, % 001752 06124 2.957
Veolumetric Strain after Consolidation, % 3.012 6.546 9.651
Time to 50% Consalidation, min 92,18 45.56 161.3
Shear Strength, psi 2.690 3.838 6.597
Strain at Failure, % i 663 9.40 589
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Siress al Failure, psi 5.381 76877 1319
Effective Minor Principal Stress at Failure, psi 1.747 2.795 3.775
Effective Major Principal Stress at Failure, psi 7.128 1047 16.97
B-Value 095 0.95 0.85
Notes: '
- Before Shear Safuration set to 100% for phase calculation.
- Molsture Content determinid by ASTM D2216, r\ N \..\
- Allerberg Limits delermined by ASTM D418,
- Deviator Stress includes membrane correction.
- Values for ¢ and ¢ determined from best-fit stralght lne for the specific test conditions. Actual
sirength parameters may vary and should be determined by an engineer for sife condifions,
Remarks:

System B. Note CU-2-3 test specimen was not used in determining cohesion or friction values.




CONSOLIDATED DRAINED TRIAXIAL TEST by ASTM D4767

1 5 ) 1 L i | 1 1 L 6 1 | L 1 1 L
i —— | i ] i
5 E - i i
u‘JE 10 — - 4 - -
& | i O J i
2 ] & = , L
. B -
= - w —
i | L | L
i S _
[42] B L =) L
l._
2 ] B :
% 5 - 2 - -
i = L, b i
O T I T [ T I T ] 1 0 T ] T | 1 | T ‘ T
0 5 10 18 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
'1 5 L L 1 1 L 1 1 | ‘ | O T N S S | J | — st T S Y | l i e L Y I | l | T N S S AN S (Ol | f TN N [N N N R [N | t
| User Spec. F
e = 0,435 psl :
- P'=315 :
4 | fang¢'= 061 :
10 — B
a | i
o . L
5 =
0 T I T I ) B | [ 17T l L ‘ T T T T T T T T°1 I 1T l T T T 17T I | B I D e R S B B | | r 17T 1rrrro1r1i1d1
0 20 25 30
P, PSI
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
8T-1 CU-2-1 16.0-18.01t md 8/19/16 mem 8/3116 305005-CU-2-1m.dat
§T-1 Cu-2-2 16,0-18.01t md ansene mem 831186 306005-CU-2-2m.dat
8T-1 CU-2-3 16.0-18.01t md 8/18/16 mem 8/31116 305005-CU-2-3m.dat
o ————_
Gen'l"esting Project: US 21 Replacement Bridge Location; - Project No.: GTX-305005
ERLARR Boring No.: AP-2 Sample Type: intact

Description: Moist, olive clayey sand

Remarks: System B. Note CU-2-3 test specimen was not used in determining cohesion or friction values,




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 51.80 34.90
Preconsolidation Stress: --- Dry Unit Weight, pcf 69.92 87.4
Compression Ratio: --- Saturation, % 98.17 100.00
Diameter: 2.5 in Height: 1in Void Ratio 1.44 0.96
LL: 66 PL: 22 PIl: 44 GS: 2.74
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft
eo EStlng Test No.: IP-2 Elevation: ---

EXPRESS

Description: Moist, olive clayey sand

Displacement at End of Increment

Sample Type: intact

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0658 tsf
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Square Root of Time, Ymin
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
| —— Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-2 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Square Root of Time, Ymin

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32 2.2.15.59/0.0.0.0
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Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: ---

Boring No.: AP-2 Tested By: md
Sample No.: UD-1 Test Date: 08/19/16
Test No.: IP-2 Sample Type: intact
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:38:32

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step
Stress: 1 tsf
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Square Root of Time, Ymin

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:32 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Square Root of Time, Ymin

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:33 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Square Root of Time, Ymin

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:33 2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-2

Sample No.: UD-1

Test No.: IP-2

Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure

Location: ---
Tested By: md
Test Date: 08/19/16

Sample Type: intact

=0.0658 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 16.0-18.0 ft

Elevation: ---

2016-10-26 15:38:33

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:33 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-2 Sample Type: intact Elevation: ---
Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:33 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.80 in

Estimated Specific Gravity: 2.74

Initial Void Ratio: 1.44
Final Void Ratio: 0.956

Liquid Limit: 66
Plastic Limit: 22
Plasticity Index: 44

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID 16719 RING 9370
Mass Container, gm 8.86 111.44 111.44 8.57
Mass Container + Wet Soil, gm 211.34 248.2 232.98 128.77
Mass Container + Dry Soil, gm 128.42 201.53 201.53 97.67
Mass Dry Soil, gm 119.56 90.093 90.093 89.1
Water Content, % 69.35 51.80 34.90 34.90
Void Ratio 1.44 0.96
Degree of Saturation, % - 98.17 100.00 -
Dry Unit Weight, pcf -—- 69.92 87.4 -
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-2 Sample Type: intact Elevation: ---
Srrnees Description: Moist, olive clayey sand

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:34 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0658 0.009670 1.42 0.967 0.000 0.00e+00 1.47e-01 0.00e+00 0.00e+00
2 0.125 0.02134 1.39 2.13 5.659 9.76e-07 1.97e-01 5.19e-04 0.00e+00
3 0.250 0.04108 1.34 4.11 0.000 0.00e+00 1.58e-01 0.00e+00 0.00e+00
4 0.500 0.06929 1.28 6.93 4.867 1.05e-06 1.13e-01 3.18e-04 0.00e+00
5 1.00 0.1145 1.16 11.5 3.045 1.54e-06 9.05e-02 3.77e-04 0.00e+00
6 2.00 0.1741 1.02 17.4 2.268 1.84e-06 5.95e-02 2.95e-04 0.00e+00
7 4.00 0.2304 0.881 23.0 2.275 1.59e-06 2.82e-02 1.21e-04 0.00e+00
8 8.00 0.2827 0.753 28.3 1.266 2.49e-06 1.31e-02 8.79e-05 0.00e+00
9 2.00 0.2717 0.781 27.2 0.000 0.00e+00 1.85e-03 0.00e+00 0.00e+00
10 0.500 0.2578 0.814 25.8 2.399 1.28e-06 9.25e-03 3.21e-05 0.00e+00
11 0.125 0.2367 0.866 23.7 0.000 0.00e+00 5.61e-02 0.00e+00 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-2 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clayey sand
Remarks: System S, Swell Pressure = 0.0658 tsf

Displacement at End of Increment

2016-10-26 15:38:34

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0658 0.009670 1.42 0.967 48.028 5.06e-07 1.47e-01 2.01e-04
2 0.125 0.02134 1.39 2.13 26.995 8.81e-07 1.97e-01 4.69e-04
3 0.250 0.04108 1.34 4.11 19.010 1.21e-06 1.58e-01 5.16e-04
4 0.500 0.06929 1.28 6.93 18.500 1.18e-06 1.13e-01 3.60e-04
5 1.00 0.1145 1.16 115 17.554 1.15e-06 9.05e-02 2.81e-04
6 2.00 0.1741 1.02 17.4 11.121 1.62e-06 5.95e-02 2.59e-04
7 4.00 0.2304 0.881 23.0 9.520 1.64e-06 2.82e-02 1.25e-04
8 8.00 0.2827 0.753 28.3 5.535 2.45e-06 1.31e-02 8.65e-05
9 2.00 0.2717 0.781 27.2 2.193 5.84e-06 1.85e-03 2.91e-05
10 0.500 0.2578 0.814 25.8 10.719 1.24e-06 9.25e-03 3.09e-05
11 0.125 0.2367 0.866 23.7 40.735 3.41e-07 5.61e-02 5.17e-05
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 08/19/16 Depth: 16.0-18.0 ft
GeOTEStIng Test No.: IP-2 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clayey sand

Displacement at End of Increment

Remarks: System S, Swell Pressure = 0.0658 tsf

2016-10-26 15:38:34

2.2.15.59/0.0.0.0




Geolesting

Bk R ESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-2 uD-2 18.0-20.0 ft Moist, olive sandy clay 69.3

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTestin Location:  --- Project No: GTX-305005
g Boring ID: AP-2 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-2 Test Date: 08/26/16 Checked By: mcm
Depth : 18.0-20.0 ft Test Id: 387104
Test Comment: ---
Visual Description: Moist, olive sandy clay
Sample Comment: ---
Particle Size Analysis - ASTM D422
o o
o o o o © o
I ¥ 0w % ®F ¥
100 #} ﬁ 1 1 1 1
- I Lo
901 I Fel
1 1
B 1 1
1 1
80—7 1 1
1 1
[ 1 1
1 1
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5 60T X
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. I
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20T !
- 1
1
10T !
1
| 1
1
0 : w
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 36.5 63.5
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1387 mm D3o=N/A
#4 4.75 100
#10 2.00 100 Dso =N/A D15 =N/A
#20 0.85 98 Dso =N/A Dio=N/A
#40 0.42 96 Cu =N/A Cc =N/A
#60 0.25 96
#100 0.15 88 Classification
#200 0.075 64 ASTM Sandy Fat clay (CH)
AASHTO Clayey Soils (A-7-6 (33))

printed 9/8/2016 3:35:59 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants
/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: AP-2 Sample Type: tube Tested By: cam
EXPRESS Sample ID: UD-2 Test Date: 08/29/16 Checked By: mcm
Depth : 18.0-20.0 ft Test Id: 387112
Test Comment: ---
Visual Description: Moist, olive sandy clay
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

Plasticity Index
w IN
S S

N
o

107

: PACI I e SR
ny ﬁine

v
4

‘ UD-2

0 t t +L : t t t t t t t t t t t t t t
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
AP-2 18.0-20.0 69 81 27 54 0.8 Sandy Fat clay (CH)

ft

Sample Prepared using the WET method
4% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

printed 9/8/2016 3:37:13 PM
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Geolesting

EXPRESS

Client: F&ME Consultants

Project Name: US-21 Replacement Bridge

Project Location: —

Project Number: GTX-305005

Tested By: md

Checked By: mem

Boring 1D: AP-2

Preparation: intact

Description: Molst, olive sandy clay

Classification: Sandy Fat clay

Group Symbel: CH

Liquid Limit: 81

Plastic Limit: 27

Flasticity Index: 54

Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

20 AT S NS O N N A N N T T (N O O PR T N SO 20 | U N AN R T N T (N N N [ WY W
B Max. Obliquity - E -
= ‘= L 7] . L
i &'=1.85psi o n_. B C
3 O el [ » ] [
n 4 | tang'=033 L % i L
7 b r = - -
Q10 = 10 — —
. [ € ] — i
g K S ] 5
4 2 - % g e '_
i o i Z
n llll"llFl'III\|Ilfi‘ Ii||lll 0 T llll]lill|ll\\|lil\
0 5 10 15 20 25 30 0 10 15 20 25
P, psi VERTICAL STRAIN, %
Symbol m (5] A
Sample ID 8T-2 8T-2 ST-2
Depth, ft 18.0-20.0ft 18.0-20.01t 18.0-2001t
Test Number CU-4-1 CU-4-2 CU-4-3
Height, in 4.500 4,350 4.380
Diameter, in 2.030 2.010 2,030
g Moisture Content (from Cuttings), % 64.9 70.2 802
£ | Dry Density, pef 60,5 544 521
Saturation (Wet Method), % 8.2 90.4 96.8
Void Ratio 1.78 210 2.24
Maisture Content, % 634 704 702
§ Dry Density, pct 62.1 58,1 58.2
&5 | Cross-sectional Area (Method A), in* 3.153 3.020 3.006
g Saturation, % 100.0 100.0 100.0
E Void Ratio 1T 1.80 1.80
Back Pressure, psi 96.99 151.0 150.7
Vertical Effective Consolidation Stress, psi 5.008 9.886 14.67
Horizontal Effective Consolidation Stress, psi 5.005 10.00 14.97
Vertical Strain after Consolidation, % 0,002069 1.405 3,740
Volumetric Strain after Consolidation, % 2.531 5.704 10.72
Time to 50% Consolidation, min 72.25 90.25 169.0
Shear Strength, psi 3.498 3.528 4,459
Strain at Failure, % 548 7.76 120
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psi 6.995 _ 7.055 8.918
Effective Minor Principal Stress at Failure, psi 1.703 2455 3.977
Effective Major Principal Stress at Fallure, psi 8.698 9.510 12.90
B-Value 095 095 095
Notes:
- Before Shear Saturalion set o 100% for phase calculation,
- Molsture Conlent determined by ASTM D2Z216.
Bt Srom BckbonsTaonsaecks \ e
- Valugs for ¢ and ¢ delermined frem best-fil slraight line fer the specilie test conditions. Actual .
strength parameters may vary and should be determined by an engineer for site conditions,
Remarks:

System X. Note CU-1-1 test specimen was not used in determining cohesion or friction values,




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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: Mazx. Obliguity :
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| tan @' = 0.33 —
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p', psi
Sample No, Test No, Depth Tested By Test Date Checked By Check Date Test File
5T-2 CuU-4-1 18.0-20.01t md 8/2316 mem 8/3016 305005-CU-4-1m.dat
8T-2 CU-4-2 18.0-20.01t md 08/2316 mem 8/30116 305006-CU-4-2m.dat
8T-2 CU-4-3 18.0-20.0 1t md 08123116 mecm B/30116 305005-CU-4-3m.dat
Geolesting | Pt Us-21 Replacement Bridge Location: Project No.: GTX-305005
EXPRESS

Boring No.: AP-2

Sample Type: intact

Description: Moist, olive sandy clay

Remarks: System X, Note CU-1-1 test specimen was not used in determining cohesion or friction values.




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 57.55 32.34
Preconsolidation Stress: --- Dry Unit Weight, pcf 65.031 90.12
Compression Ratio: --- Saturation, % 97.45 100.00
Diameter: 2.5 in Height: 1in Void Ratio 1.60 0.88
LL: 81 PL: 27 PI: 54 GS: 2.71
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
eo EStlng Test No.: IP-4 Elevation: ---

EXPRESS

Description: Moist, olive sandy clay

Displacement at End of Increment

Sample Type: intact

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:03

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0659 tsf
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Square Root of Time, Ymin
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
G — — Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
eOTEStIng Test No.: IP-4 Sample Type: intact Elevation: ---

EXPRESS
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:03 2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-2

Sample No.: UD-2

Test No.: IP-4

Description: Moist, olive sandy clay

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System Q, Swell Pressure = 0.0659 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:42:03

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-2

Sample No.: UD-2

Test No.: IP-4

Description: Moist, olive sandy clay

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System Q, Swell Pressure = 0.0659 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:42:03

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf
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Square Root of Time, Ymin

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:03 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step
Stress: 1 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:03 2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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| ——
Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-2

Sample No.: UD-2

Test No.: IP-4

Description: Moist, olive sandy clay

Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System Q, Swell Pressure = 0.0659 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 18.0-20.0 ft

Elevation: ---

2016-10-26 15:42:04

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-4 Sample Type: intact Elevation: ---
Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.72 in

Estimated Specific Gravity: 2.71 Liquid Limit: 81

Initial Void Ratio: 1.60 Plastic Limit: 27

Final Void Ratio: 0.876 Plasticity Index: 54

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID C-2032 RING C-1962
Mass Container, gm 8.52 111.14 111.14 8.44
Mass Container + Wet Soil, gm 220 243.16 222.03 119.18
Mass Container + Dry Soil, gm 127.93 194.93 194.93 92.12
Mass Dry Soil, gm 119.41 83.793 83.793 83.68
Water Content, % 77.10 57.55 32.34 32.34
Void Ratio 1.60 0.88
Degree of Saturation, % - 97.45 100.00 -
Dry Unit Weight, pcf 65.031 90.12
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-4 Sample Type: intact Elevation: ---
Srrnees Description: Moist, olive sandy clay

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:04 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0659 0.002648 1.59 0.265 0.000 0.00e+00 4.02e-02 0.00e+00 0.00e+00
2 0.125 0.008293 1.58 0.829 1.928 2.92e-06 9.54e-02 7.53e-04 0.00e+00
3 0.250 0.02363 1.54 2.36 1.789 3.08e-06 1.23e-01 1.02e-03 0.00e+00
4 0.500 0.04876 1.47 4.88 1.845 2.87e-06 1.01e-01 7.78e-04 0.00e+00
5 1.00 0.1129 1.31 11.3 7.718 6.24e-07 1.28e-01 2.16e-04 0.00e+00
6 2.00 0.1972 1.09 19.7 5.999 6.78e-07 8.43e-02 1.54e-04 0.00e+00
7 4.00 0.2734 0.889 27.3 5.715 5.83e-07 3.81e-02 5.99e-05 0.00e+00
8 8.00 0.3362 0.725 33.6 4.146 6.64e-07 1.57e-02 2.81e-05 0.00e+00
9 2.00 0.3213 0.764 32.1 1.793 1.43e-06 2.49e-03 9.62e-06 0.00e+00
10 0.500 0.3022 0.814 30.2 6.717 4.02e-07 1.27e-02 1.38e-05 0.00e+00
11 0.125 0.2784 0.876 27.8 0.000 0.00e+00 6.34e-02 0.00e+00 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-4 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive sandy clay
Remarks: System Q, Swell Pressure = 0.0659 tsf

Displacement at End of Increment

2016-10-26 15:42:04

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0659 0.002648 1.59 0.265 176.539 1.39e-07 4.02e-02 1.50e-05
2 0.125 0.008293 1.58 0.829 7.943 3.06e-06 9.54e-02 7.86e-04
3 0.250 0.02363 1.54 2.36 5.565 4.27e-06 1.23e-01 1.41e-03
4 0.500 0.04876 1.47 4.88 12.180 1.87e-06 1.01e-01 5.07e-04
5 1.00 0.1129 1.31 11.3 23.249 8.92e-07 1.28e-01 3.09e-04
6 2.00 0.1972 1.09 19.7 31.229 5.61e-07 8.43e-02 1.27e-04
7 4.00 0.2734 0.889 27.3 26.374 5.44e-07 3.81e-02 5.59e-05
8 8.00 0.3362 0.725 33.6 20.477 5.79e-07 1.57e-02 2.45e-05
9 2.00 0.3213 0.764 32.1 11.581 9.55e-07 2.49e-03 6.41e-06
10 0.500 0.3022 0.814 30.2 22.537 5.16e-07 1.27e-02 1.77e-05
11 0.125 0.2784 0.876 27.8 107.764 1.15e-07 6.34e-02 1.96e-05
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-2 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 18.0-20.0 ft
GeOTEStIng Test No.: IP-4 Elevation: ---

EXPRESS

Description: Moist, olive sandy clay

Displacement at End of Increment

Sample Type: intact

Remarks: System Q, Swell Pressure = 0.0659 tsf

2016-10-26 15:42:05

2.2.15.59/0.0.0.0




Geolesting

Bk R ESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-3 UD-1 25.0-27.0 ft Moist, olive clay with sand 83.0

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




Client: F&ME Consultants
_ - — Project: US-21 Replacement Bridge over Harbor River
GeoTest i n Location: --- Project No: GTX-305005
g Boring ID: AP-3 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: UD-1 Test Date: 08/29/16 Checked By: mcm
Depth : 25.0-27.0 ft Test Id: 387105
Test Comment: ---
Visual Description: Moist, olive clay with sand
Sample Comment: Sample contains shells and shell fragments
Particle Size Analysis - ASTM D422
£
m o o
N o o o o o o
s % 0% 0w % ¥ F ¥
100 1 1 1 1 1
1 1
B 1
1
Q071 '
1
B 1
1
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s L
g 50T
o L
&
407
30T
20t
10T
0 T T
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.1 204 79.5
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.0966 mm D30 =N/A
0.375in 9.50 100
#4 475 100 Dso =N/A D15 =N/A
#10 2.00 99 Dso =N/A Dio=N/A
#20 0.85 97 Cu =N/A CC =N/A
#40 0.42 97
#60 0.25 96 m
F100 oS 55 ASTM Fat clay with sand (CH)
#200 0.075 79
AASHTO Clayey Soils (A-7-6 (50))

printed 9/8/2016 3:36:01 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants
/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location: --- Project No: GTX-305005
Boring ID: AP-3 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-1 Test Date: 08/31/16 Checked By: mcm
Depth : 25.0-27.0 ft Test Id: 387113
Test Comment: ---
Visual Description: Moist, olive clay with sand
Sample Comment: Sample contains shells and shell fragments

Atterberg Limits - ASTM D4318

Plasticity Chart

Plasticity Index
w IN
S S

N
o

107

" Cine

VA ' ......... ' .....

0 : : — : : : : : : : : : : : : :
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ uD-1 AP-3 P5.0-27.0 83 85 27 58 1 Fat clay with sand (CH)
ft

Sample Prepared using the WET method
3% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: NONE

Toughness: MEDIUM

printed 9/8/2016 3:37:13 PM




Client: F&ME Consultants

Project Name: US-21 Replacement Bridge

A Praject Location; —
G e oTesti ng Project Number: GTX-305005
Tested By: md | Checked By: mem
EXPFRESS Boring ID: AP-3
Preparation: intact
Description: Moist, olive clay with sand
Classification: Fat clay with sand
Group Symbol: CH
Liquid Limit: 85 Plastic Limit: 27
Plasticity Index: 58 Estimated Specific Gravity: 2.7
CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
20 |||r||||||Illl||l\l||li|[||w| 20 o Lo b L Ly
< User Spec. I | . o o
. ‘5 | 1 7] -
- ¢ = 1.50 psi ) | C ﬂ“. ” C
- | ¢'=260 I et L (7] L
J ; B E H
- ' - =
& 5 tan ¢ DI.AIB _ - B E E
a 10— : ‘ e 5 - ¢ 10 -
S ] A i & i
] ‘ ! - g i
5 ‘ - S 5 -
4 ‘ s i L
i | L [a I
4 r/// . , i | - | -
0 llll\illlllllllillll.lllllllli D|'ITII‘IIIIITTTII’IIIIIIIII
4] 5 10 15 20 25 30 0 5 10 15 20 25
p', psi VERTICAL STRAIN, %
Symbol i3] @ A
Sample ID ST-1 8T+ 8T-1
Depth, ft 250-27.01t 250-2701 25.0-27.01
Test Number CU-8-1 CU-8-2 CuU-8-3
Height, in 4.720 4,620 4.580
Diameter, in 2.030 2.030 2.030
g Molsture Content (from Cuttings), % 814 86.2 824
£ | Dry Density, pef 51.4 50.4 50.0
Saturation (Wet Method), % 96,3 99.3 938
Void Ratio 228 2.35 237
Maisture Content, % 829 85.0 69.4
Dry Density, pcf 52.0 51.1 58.7
g Cross-sectional Area (Method A), in* 3.214 3191 2870
§ Saturation, % 100.0 100.0 100.0
Void Ratio 2.24 230 1.87
Back Pressure, psi 1529 160.8 39.02
Vertical Effective Consolidation Stress, psi 4.946 9.960 14.65
Horizental Effective Consolidation Stress, psi 4,999 9,962 14.97
Vertical Strain after Consolidation, % 0.6778 0.08763 3.850
Volumetric Strain after Consolidation, % 1.541 1.531 14.69
Time to 50% Consolidation, min 45,56 16.81 2978
Shear Strength, psi 3695 4.164 4763
Strain at Failure, % 2.24 233 8.61
Strain Rate, %/min 0.01600 0.01800 0.01600
Deviator Stress at Failure, psi 7.391 8329 9.526
Effective Minor Principal Stress at Failure, psi 1.536 2.888 1.698
Effective Major Principal Stress at Failure, psi 8.927 11.22 11.22
B-Value 0.95 0.95 0.96
Notes:
- Bafora Shear Saturation set to 100% for phase calculation,
- Molsture Content determined by ASTM D2218.
- Afterberg Limits detarmined by ASTM D4348.
- Deviator Stress includes membrane comection,
= Values for ¢ and @ determinad from bastfit straight line for the specific test conditions, Actual
strength parameters may vary and should be determined by an engineer for site conditions.
Remarks:

System X



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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P, psi
Sample No. Test No. Depth Tested By Test Date Checked By Chack Date Test File
8T-1 CU-81 25.0-27.01t md 8/25118 mem arrne 305005-CU-6-1m.dat
8T+ CuU-8-2 250-27.01t md 0s/izele mem 9/7/16 305005-CU-6-2m.dat
5T-1 CU-6-3 250-27.01t md 08/25/16 mem 9/iNne 305005-CU-8-3m.dat
e
G-n'lhnting Project: US-21 Replacement Bridge Location: == Project No.: GTX-305005
EXPFRERS

Boring No.: AP-3

Sample Type: intact

Description: Moist, olive clay with sand

Remarks: System X




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 105.01 58.58
Preconsolidation Stress: --- Dry Unit Weight, pcf 43.621 65.827
Compression Ratio: --- Saturation, % 98.28 100.00
Diameter: 2.5 in Height: 1in Void Ratio 295 1.62
LL: 85 PL: 27 PI: 58 GS: 2.76
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft
eo EStlng Test No.: IP-6 Elevation: ---

EXPRESS

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Displacement at End of Increment

Sample Type: intact

2016-10-26 15:45:51

2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0642 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
| —— Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft
GeOTEStIng Test No.: IP-6 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:51

2.2.15.59/2.2.156.59
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Location: ---
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-1

Test No.: IP-6

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Tested By: md
Test Date: 8/26/16

Sample Type: intact

Project No.: GTX-305005
Checked By: mcm
Depth: 25-27 ft

Elevation: ---

2016-10-26 15:45:51

2.2.15.59/2.2.156.59
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-1

Test No.: IP-6

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Tested By: md
Test Date: 8/26/16

Sample Type: intact

Project No.: GTX-305005
Checked By: mcm
Depth: 25-27 ft

Elevation: ---

2016-10-26 15:45:51

2.2.15.59/2.2.156.59
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-1

Test No.: IP-6

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Tested By: md
Test Date: 8/26/16

Sample Type: intact

Project No.: GTX-305005
Checked By: mcm
Depth: 25-27 ft

Elevation: ---

2016-10-26 15:45:52

2.2.15.59/2.2.156.59
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One-Dimensional Consolidation by ASTM D2435 - Method B
Time Curve 5 of 11

Constant Load Step
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-1

Test No.: IP-6

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Location: ---
Tested By: md
Test Date: 8/26/16

Sample Type: intact

Project No.: GTX-305005
Checked By: mcm
Depth: 25-27 ft

Elevation: ---

2016-10-26 15:45:52

2.2.15.59/2.2.156.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

| ——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.156.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

| ——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.156.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

| ——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.156.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

| ——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf

w
D

Strain, %
w w w
© 6o g

IS
o

IS
—

v b v by vy by by by

IS
N

o
o
purt
o
e
-

Time, min

36 PR T T T T T T T T T T T T T T T [T T T T T T N N T T Y Y N T Y Y Y Y S W

10 100 1000

w
©

Strain, %

IS
o

v b vy ey vy by by by

42 rrrrrrrrrprrrrrrrrr|rrrrrrrr1r|yrrr1rrrr&r1r|r1r1r1r1r1r1rrrr | rrrrrrrT

0 5 10 15 20 25

Square Root of Time, Ymin

30

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

| ——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft

——
Geolesting

EXPRESS

Test No.: IP-6 Sample Type: intact Elevation: ---
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

2016-10-26 15:45:52 2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.66 in

Estimated Specific Gravity: 2.76

Initial Void Ratio: 2.95
Final Void Ratio: 1.62

Liquid Limit: 85
Plastic Limit: 27
Plasticity Index: 58

Container ID

Mass Container, gm

Mass Container + Wet Soil, gm
Mass Container + Dry Soil, gm
Mass Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings

C-1757 RING C-1676

8.34 108.89 108.89 8.64

169.13 22412 198.02 97.49

93.83 165.1 165.1 64.67

85.49 56.207 56.207 56.03

88.08 105.01 58.58 58.58

- 2.95 1.62 -

- 98.28 100.00 ---

- 43.621 65.827 -

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.

| ——
Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-1

Test No.: IP-6

Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Location: ---
Tested By: md
Test Date: 8/26/16

Sample Type: intact

Project No.: GTX-305005
Checked By: mecm
Depth: 25-27 ft

Elevation: ---

2016-10-26 15:45:53

2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0642 0.002508 2.94 0.251 0.000 0.00e+00 3.90e-02 0.00e+00 0.00e+00
2 0.125 0.007295 2.92 0.729 1.399 4.03e-06 7.88e-02 8.57e-04 0.00e+00
3 0.250 0.01687 2.88 1.69 1.511 3.68e-06 7.66e-02 7.61e-04 0.00e+00
4 0.500 0.03916 2.79 3.92 3.672 1.47e-06 8.92e-02 3.53e-04 0.00e+00
5 1.00 0.1054 2.53 10.5 0.000 0.00e+00 1.32e-01 0.00e+00 0.00e+00
6 2.00 0.2476 1.97 24.8 25.262 1.53e-07 1.42e-01 5.87e-05 0.00e+00
7 4.00 0.3440 1.59 34.4 15.415 1.83e-07 4.82e-02 2.38e-05 0.00e+00
8 8.00 0.4206 1.29 421 0.000 0.00e+00 1.92e-02 0.00e+00 0.00e+00
9 2.00 0.4006 1.37 40.1 0.000 0.00e+00 3.34e-03 0.00e+00 0.00e+00
10 0.500 0.3697 1.49 37.0 19.431 1.11e-07 2.06e-02 6.16e-06 0.00e+00
11 0.125 0.3373 1.62 33.7 0.000 0.00e+00 8.62e-02 0.00e+00 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft
GeOTEStIng Test No.: IP-6

EXPRESS

Description: Moist, grey clay
Remarks: System S, Swell Pressure =

Displacement at End of Increment

Sample Type: intact

Elevation: ---

2016-10-26 15:45:53

2.2.15.59/2.2.15.59




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0642 0.002508 2.94 0.251 184.101 1.33e-07 3.90e-02 1.40e-05
2 0.125 0.007295 2.92 0.729 6.160 3.94e-06 7.88e-02 8.38e-04
3 0.250 0.01687 2.88 1.69 12.448 1.92e-06 7.66e-02 3.97e-04
4 0.500 0.03916 2.79 3.92 13.265 1.75e-06 8.92e-02 4.20e-04
5 1.00 0.1054 2.53 10.5 54.411 3.88e-07 1.32e-01 1.39e-04
6 2.00 0.2476 1.97 24.8 118.237 1.41e-07 1.42e-01 5.40e-05
7 4.00 0.3440 1.59 34.4 72.960 1.67e-07 4.82e-02 2.17e-05
8 8.00 0.4206 1.29 421 58.751 1.59e-07 1.92e-02 8.24e-06
9 2.00 0.4006 1.37 40.1 12.642 6.74e-07 3.34e-03 6.08e-06
10 0.500 0.3697 1.49 37.0 105.455 8.80e-08 2.06e-02 4.89e-06
1 0.125 0.3373 1.62 33.7 189.648 5.41e-08 8.62e-02 1.26e-05
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-1 Test Date: 8/26/16 Depth: 25-27 ft
GeOTEStIng Test No.: IP-6 Sample Type: intact Elevation: ---

EXPRESS
Description: Moist, grey clay

Remarks: System S, Swell Pressure =

Displacement at End of Increment

2016-10-26 15:45:53 2.2.15.59/2.2.15.59 15




Geolesting

Bk R ESS

Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: jbr

Sample ID: --- Test Date: 08/30/16 Checked By: mcm

Depth : --- Test Id: 387124

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-3 uD-2 27.0-29.0 ft Moist, olive clay with sand 78.8

Notes: Temperature of Drying

printed 9/8/2016 3:34:07 PM

: 1100 Celsius




e S —

Client: F&ME Consultants
Project: US-21 Replacement Bridge over Harbor River

' & Location:  --- Project No: GTX-305005
GeOTeStlng Boring ID: AP-3 jbr

Sample Type: tube Tested By:
EXPRESS Sample ID: UD-2 Test Date: 08/23/16 Checked By: mcm
Depth : 27.0-29.0 ft Test Id: 387106
Test Comment: ---
Visual Description: Moist, olive clay with sand
Sample Comment: ---
Particle Size Analysis - ASTM D422
£
m o o
5 o o o o o o
s % % 0w % ¥ F §
100 B—3— s
- Vo I N
90T AR I TR A
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
80—7 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
701 S A
. 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
5 60] S R R R R
£ | | 1 1 1 | | | |
L 1 1 1 1 1 1 1 1
S 501 R I A R
© | 1 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1 1
407 R I A R R
| 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
30T R I R EER
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
20T 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
- 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
1077 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
| 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
0 ‘I 1 1 } 1 1 1 1 1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
0.1 18.5 814
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5 =0.0878 mm D30 =N/A
0.375in 9.50 100
#4 475 100 Dso =N/A D15 =N/A
#10 2.00 100 Dso =N/A Dio=N/A
#20 0.85 99 Cu =N/A Cc =N/A
#40 0.42 98
#60 0.25 98 m
F100 oS 57 ASTM Fat clay with sand (CH)
#200 0.075 81
AASHTO Clayey Soils (A-7-6 (43))

printed 9/8/2016 3:36:02 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: F&ME Consultants
/P\ Project: US-21 Replacement Bridge over Harbor River
GeoTesting Location:  --- Project No: GTX-305005
Boring ID: AP-3 Sample Type: tube Tested By: GA
EXPRESS Sample ID: UD-2 Test Date: 08/31/16 Checked By: mcm
Depth : 27.0-29.0 ft Test Id: 387114
Test Comment: ---
Visual Description: Moist, olive clay with sand
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

N
o

w
o

Plasticity Index

N
o

107

7

Gothe

0 n } | } n } n } n n }
t t t t t t t t t t t

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ ubD-2 AP-3 R7.0-29.0 79 74 25 49 1.1 Fat clay with sand (CH)
ft

Sample Prepared using the WET method
2% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: NONE

Toughness: MEDIUM

printed 9/8/2016 3:37:14 PM




Client: F&ME Consultants

Project Name: US-21 Replacement Bridge

A Project Location: —
G e oTe sti Wy g Project Number: GTX-305005
Tested By: md Checked By: mem
EXPRESS Boring ID: AP-3
Preparation: intact
Description: Moist, olive clay with sand
Classification: Fat clay with sand
Group Symbol: CH
Liquid Limit: 74 Plastic Limit: 25
Plasticity Index: 49 Estimated Specific Gravity: 2.7
CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
20 ll!l!lilllll!l!llll!llllIlII 20 IIII[IIIIIJII‘IIIIIIIII
E Max. Obliquity F - o
4 = i L » i -
] ::‘l 2.95 psi il CE @] [
o : 7 [
_ 4 | tang'=0,13 I g:-l 4 L
(] 9 r [ T -
Q_- 10 — — v 10 — —
o i o o T il
: . S i
5] s R % 5 71 o
1 [ a i
4 L 4 -
D IIIIII!illlllllllllllllllIlllklllll 0 IllllllllllllllllllllllT
0 5 10 15 20 25 30 0 5 10 15 20 25
P, psi VERTICAL STRAIN, %
Symbol | ® A
Sample ID S8T-2 ST-2 5T-2
Depth, ft 27.0-29.01t 27.0-29.0ft 27.0-29.0ft
Test Number CU-141 Cu-1-2 CU-1-3A
Height, in 4.550 4750 4.410
Diameter, in 2.030 2.030 2.040
§ | Moisture Content (from Cuttings), % 597 785 94.1
S | Dry Density, pef 62.0 518 473
Saturation (Wet Method), % 93.8 94.1 893
Void Ratio 1.72 225 2.56
Moisture Content, % 62.7 746 85.0
& | Dry Density, pcf 626 55.9 51.2
& [ Cross-sectional Area (Method A), in® 3.208 3.048 3.185
2 [ saturation, % 100.0 100.0 100.0
& [ Void Ratio 169 202 229
Back Pressure, psi 149.0 152.8 162.9
Vertical Effective Consolidation Stress, psi 4.995 9.855 14.56
Horizontal Effective Consolidation Stress, psi 5.004 9.875 14.97
Vertical Strain after Consolidation, % 0.1308 1.490 5016
Volumetric Strain after Consolidation, % 1.243 7.152 7479
Time to 50% Consolidation, min 9.610 121.0 30.25
Shear Strength, psi 3.769 3.482 4.897
Strain at Failure, % 2.33 8.55 5.65
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psi 7.539 6.965 9.794
Effective Minor Principal Stress at Failure, psi 1.790 2.097 10.87
Effective Major Principal Stress at Failure, psi 9.329 9.062 2067
B-Value 0.96 0.95 0.96
Notes: —
- Before Shear Saturation set to 100% for phase calculation.
- Molsture Content determined by ASTM D2216.
- Atterberg Limits determined by ASTM D4318.
- Deviator Stress includes membrane corection.
= Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions. Actual
strength parameters may vary and should be determined by an engineer for site conditions. /
Remarks:

System X



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
ST-2 CU-1-1 27.0-28.0ft md 8/16/16 mem 9/8/16 305005-CU-1-1m.dat
ST-2 CuU-1-2 27.0-29.01t md 8/16/16 mem 9/8/16 305005-CU-1-2m.dat
ST-2 CU-1-3A 27.0-29.01t md 8/22/16 mem 9/8/16 305005-CU-1-3Am.dat
Geo"rming Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
i Boring No.: AP-3 Sample Type: intact

Description: Moist, olive clay with sand

Remarks: System X




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 83.73 52.10
Preconsolidation Stress: --- Dry Unit Weight, pcf 51.8 70.476
Compression Ratio: --- Saturation, % 99.63 100.00
Diameter: 2.5 in Height: 1in Void Ratio 2.30 1.43
LL: - PL: --- Pl - GS: 2.74
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
G »-""T — Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft
eo EStlng Test No.: IP-1 Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Displacement at End of Increment

Sample Type: intact

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:01

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0675 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft
GeOTEStIng Test No.: IP-1 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:01

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:01 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:01 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:01 2.2.15.59/0.0.0.0




Strain, %

Strain, %

N

One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step

Stress: 1 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge

Boring No.: AP-3
Sample No.: UD-2
Test No.: IP-1

Description: Moist, olive clay with sand

Location: ---
Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System W, Swell Pressure = 0.0675 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 27.0-29.0 ft

Elevation: ---

2016-10-26 15:37:01

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0




Time Curve 9 of 11
Constant Load Step

Stress: 2 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B

Strain, %
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-3

Sample No.: UD-2

Test No.: IP-1

Description: Moist, olive clay with sand

Location: ---
Tested By: md
Test Date: 8/19/16

Sample Type: intact

Remarks: System W, Swell Pressure = 0.0675 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 27.0-29.0 ft

Elevation: ---

2016-10-26 15:37:02

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mcm
Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft

| ——
Geolesting

EXPRESS

Test No.: IP-1 Sample Type: intact Elevation: ---
Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.73 in

Estimated Specific Gravity: 2.74
Initial Void Ratio: 2.30
Final Void Ratio: 1.43

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID RING B-990
Mass Container, gm 0 109.41 109.41 7.92
Mass Container + Wet Soil, gm 122.63 232.04 210.93 107.44
Mass Container + Dry Soil, gm 65.43 176.15 176.15 73.35
Mass Dry Soil, gm 65.43 66.745 66.745 65.43
Water Content, % 87.42 83.73 52.10 52.10
Void Ratio 2.30 1.43
Degree of Saturation, % - 99.63 100.00 -
Dry Unit Weight, pcf -—- 51.8 70.476 -—-
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft
GeOTEStIng Test No.: IP-1 Sample Type: intact Elevation: ---
Srrnees Description: Moist, olive clay with sand

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:02 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf ft/day %
1 0.0675 0.001166 2.30 0.117 0.000 0.00e+00 1.73e-02 0.00e+00 0.00e+00
2 0.125 0.004898 2.29 0.490 0.000 0.00e+00 6.49e-02 0.00e+00 0.00e+00
3 0.250 0.01441 2.26 1.44 1.040 5.37e-06 7.61e-02 1.10e-03 0.00e+00
4 0.500 0.03951 217 3.95 1.335 4.04e-06 1.00e-01 1.09e-03 0.00e+00
5 1.00 0.09292 2.00 9.29 0.000 0.00e+00 1.07e-01 0.00e+00 0.00e+00
6 2.00 0.2160 1.59 216 0.000 0.00e+00 1.23e-01 0.00e+00 0.00e+00
7 4.00 0.3117 1.27 31.2 9.347 3.30e-07 4.78e-02 4.26e-05 0.00e+00
8 8.00 0.3866 1.03 38.7 5.938 4.07e-07 1.87e-02 2.05e-05 0.00e+00
9 2.00 0.3666 1.09 36.7 3.892 5.69e-07 3.33e-03 5.11e-06 0.00e+00
10 0.500 0.3388 1.18 33.9 15.451 1.55e-07 1.85e-02 7.73e-06 0.00e+00
11 0.125 0.3071 1.29 30.7 42.917 6.09e-08 8.46e-02 1.39e-05 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft
GeOTEStIng Test No.: IP-1 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand
Remarks: System W, Swell Pressure = 0.0675 tsf

Displacement at End of Increment

2016-10-26 15:37:03

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf ft/day
1 0.0675 0.001166 2.30 0.117 48.912 5.01e-07 1.73e-02 2.33e-05
2 0.125 0.004898 2.29 0.490 8.899 2.74e-06 6.49e-02 4.80e-04
3 0.250 0.01441 2.26 1.44 4.112 5.85e-06 7.61e-02 1.20e-03
4 0.500 0.03951 2.17 3.95 8.449 2.75e-06 1.00e-01 7.44e-04
5 1.00 0.09292 2.00 9.29 37.237 5.75e-07 1.07e-01 1.66e-04
6 2.00 0.2160 1.59 21.6 52.562 3.34e-07 1.23e-01 1.11e-04
7 4.00 0.3117 1.27 31.2 37.716 3.53e-07 4.78e-02 4.55e-05
8 8.00 0.3866 1.03 38.7 25.023 4.15e-07 1.87e-02 2.10e-05
9 2.00 0.3666 1.09 36.7 19.766 4.82e-07 3.33e-03 4.33e-06
10 0.500 0.3388 1.18 33.9 58.196 1.77e-07 1.85e-02 8.83e-06
1 0.125 0.3071 1.29 30.7 188.851 5.96e-08 8.46e-02 1.36e-05
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-3 Tested By: md Checked By: mecm
| —— Sample No.: UD-2 Test Date: 8/19/16 Depth: 27.0-29.0 ft
GeOTEStIng Test No.: IP-1 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, olive clay with sand

Displacement at End of Increment

Remarks: System W, Swell Pressure = 0.0675 tsf

2016-10-26 15:37:03

2.2.15.59/0.0.0.0




Client: F&ME Consultants

- — Project: US-21 Replacement Bridge over Harbor River

GeoTesting Location:  --- Project No: GTX-305005
Boring ID: --- Sample Type: --- Tested By: GA

EXPRES S Sample ID: --- Test Date: 10/31/16  Checked By: mcm

Depth : --- Test Id: 397035

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
AP-4 UD-1 38.0-40.0 ft Moist, very dark greenish gray clay with 69.0
sand

Notes: Temperature of Drying : 110° Celsius

printed 10/31/2016 3:34:07 PM



Client: F&ME Consultants

- — Project: US-21 Replacement Bridge over Harbor River

' f Location:  --- Project No: GTX-305005
GeOTeStlng Boring ID: AP-4 GA

Sample Type: tube Tested By:
EXPRESS Sample ID: UD-1 Test Date: 10/31/16 Checked By: mcm
Depth : 38.0-40.0 ft Test Id: 397033
Test Comment: ---
Visual Description: Moist, very dark greenish gray clay with sand

Sample Comment: ---

Particle Size Analysis - ASTM D422
o
< —
100 \% \%
| | |
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80T ! !
I | |
70t I |
I | |
g 607 : :
£ 1 1
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S 501 | |
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a0t o
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, | |
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o 1 1
101 o
L 1 1
0 : 4 ‘
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 28.7 7.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=0.1068 mm D30 =N/A
#4 4.75 100
#10 2.00 100 Dso =N/A D15 =N/A
#20 0.85 100 Dso =N/A Dio=N/A
#40 0.42 100 Cu =N/A Cc =N/A
#60 0.25 100
#100 0.15 98 m
4300 0055 -1 ASTM Fat clay with sand (CH)
AASHTO Clayey Soils (A-7-6 (34))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

printed 10/31/2016 3:32:08 PM
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Client: F&ME Consultants

Project: US-21 Replacement Bridge over Harbor River

Location: --- Project No: GTX-305005
Boring ID: AP-4 Sample Type: tube Tested By: GA

Sample ID: UD-1 Test Date: 10/31/16 Checked By: mcm

Depth : 38.0-40.0 ft Test Id: 397034

Test Comment: ---
Visual Description: Moist, very dark greenish gray clay with sand
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

w H
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Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ uD-1 AP-4 38.0-40.0 69 71 24 47 1 Fat clay with sand (CH)
ft

0% Retained on #40 Sieve
Dry Strength: HIGH
Dilatancy: SLOW
Toughness: LOW

Sample Prepared using the WET method

printed 10/31/2016 3:29:49 PM




3112 Devine Street

F&ME CONSULTANTS

Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1281 DATE SAMPLE RECEIVED: 8/8/2016
DESCRIPTION OF
SOIL VARIOUS
TESTED BY: MB DATE OF TESTING: 8/19/2016

DATE OF WEIGHING: 8/22/2016
BORING NO. AP-4/UD-2 AP-4/UD-3
SAMPLE NO. 16-1281E 16-1281H
SAMPLE DEPTH 40.0-42.0' 70.0-72.0¢
WATER CONTENT, W% 33.8 58.8

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/18/16

SCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES \

6 4 3 21

U.S. SIEVE NUMBERS \

6 8101416 20 30 40 50 60 100140200

HYDROMETER

100 \
95

5 13/4 1238 3
A \

dii T 1T 1T T
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES

coarse ‘

fine

coarse ‘ medium ‘ fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL PL Pl

Cc Cu

® AP-4 42.0

Silty SAND (SM) A-2-4

NP | NP | NP

x| AP-4 72.0

Sandy SILT (ML) A-4(0)

NP | NP | NP

BOREHOLE

DEPTH

D100 D95

D50

D10

%Gravel

%Sand %Silt

%Clay

¢ AP4

42.0

9.52 0.574

0.168

0.2

78.4

215

x| AP-4

72.0

4.76 0.172

0.0

48.0

52.0
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SCOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

60 //
50 ~
P /
L /
A
S 40
T /
I
c /
130 ”
Y /
I
N /
N 20
E
X
10 /
77w | @
O
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
®| AP-4 420, NP, NP| NP 21 | Silty SAND (SM) A-2-4
x| AP-4 720 NP| NP, NP 52 | Sandy SILT (ML) A-4(0)




TRIAXIAL SHEAR TEST REPORT
ASTM D4767 / AASHTO T297

5.07 Total Stress
Effective Stress ——-————————
. 40+
g
&
3
il
Normal Stress in ksf
Sample
Stress-Strain Curves 1 2 3
3.0 Water Content, % 33.8% 33.8% 33.8%
— Void Ratio 1.13 1.40 0.88
£|  Diameter, in. 2.84 2.84 2.85
2.5 +— \ - Height, in. 5.74 5.84 5.87
Volume, in’ 36.47 36.94 37.35
20 Water Content, % 59.5% 53.8% 33.8%
- Void Ratio 1.56 1.40 0.90
= %|  Diameter, in. 2.84 2.84 2.85
w12 i Height, in. 5.66 5.72 5.79
z / Volume, in® 3595 3619  36.84
§ 1.0 Saturation, % 100.0% 100.0% 100.0%
E Dry Density, PCF 64.9 69.1 87.0
e 05 Cell Pressure (ksf) 5.76 6.48 7.20
Sample Pressure (ksf) 5.04 5.04 5.04
Stress at Failure (ksf) 1.87 2.67 2.47
0.0 ‘ ‘ ‘ ‘ Strain at Failure, % 4.4% 1.9% 2.6%
0.0% 5.0% 10.0% 15.0% 20.0% o, at Failure (ksf) 2.59 4.11 4.63
Strain o3 at Failure (ksf) 0.72 1.44 2.16
e Sample 1 Sample 2 e====Sample 3 o'y at Failure (ksf) 191 2.77 2.92
o'; at Failure (ksf) 0.04 0.10 0.45
Project Name US 21 Bridge Replacement over Harbor River Type of Test : Consolidated Undrained
Sample Type : Undisturbed - Shelby Tube
Project Number G5396 Date 9/1/2016 Description: Dark Grey Silty Fine to Medium
SCDOT Project ID P026862 SAND (SM), A-2-4
Pl= NP % Fines= 21.5
Location/Sample AP-4/UD-2 / Sample #16-1281A C= 0.59 ksf C'= 0.59 ksf
Depth/Elevation 40.0'-42.0' ¢= 13° ¢'= 24°

F&ME 3112 Devine Street Columbia, SC 29205

CONSULTANTS

Geotechnical - Environmental - Materials




TRIAXIAL SHEAR TEST REPORT

ASTM D4767 / AASHTO T297

1.0+

9.0+

8.0+

f oo
g 5.0 =
4.0 ~ ~
g — ~
s ~ N
2] / N \
ol 1 \ \
o 1b 2o sb o sb eb ?.'nll go g0 1o o 120 130 o 190
Sample
Stress-Strain Curves 1 2 3
12.0 Water Content, % 58.8% 58.8% 58.8%
_ Void Ratio 1.75 1.49 1.51
2| Diameter, in. 2.87 2.87 2.86
10.0 ~ = Height, in. 5.86 5.90 5.90
/\ Volume, in® 37.81 38.26 37.79
3.0 Water Content, % 57.0% 52.0% 56.6%
- \__‘ Void Ratio 1.61 1.36 1.45
2 |  Diameter, in. 2.87 2.87 2.86
o 00 T Height, in. 5.47 5.79 5.82
§ Volume, in® 35.31 37.56 37.31
S 40 Saturation, % 93.9%  100.0%  100.0%
s Dry Density, PCF 63.5 70.3 67.7
e 20 | - Cell Pressure (ksf) 7.20 7.92 8.64
Sample Pressure (ksf) 5.04 5.04 5.04
(r Stress at Failure (ksf) 1.67 7.16 10.06
0.0 - : ‘ : ‘ Strain at Failure, % 3.6% 4.2% 2.9%
0.0% 50%  10.0% 15.0%  20.0% o, at Failure (ksf) 3.83 10.04 13.66
Strain o5 at Failure (ksf) 2.16 2.88 3.60
—Sample 1 Sample 2 ===Sample 3 o', at Failure (ksf) 2.23 7.40 10.46
0'; at Failure (ksf) 0.56 0.24 0.40

Project Name

Project Number
SCDOT Project ID

Location/Sample
Depth/Elevation

F&ME

CONSULTANTS

US 21 Bridge Replacement over Harbor River

G5396
P026862

Date

AP-4/UD-3 / Sample #16-1281B

9/8/2016

70.0' - 72.0'

Type of Test : Consolidated Undrained
Sample Type : Undisturbed - Shelby Tube
Dark Grey Fine Sandy SILT (ML), A

Description: 4(0)
Pl= NP % Fines= 52.0
C=0 C'=--
¢= 34° ¢'= -

Geotechnical -

Environmental -

3112 Devine Street Columbia, SC 29205

Materials




One-Dimensional Consolidation by ASTM D2435 - Method B

Summary Report

0 1 1 1 1 1 1 1 1 1 1 1 1
10 - =
20 —
O\O - -
£ ] i
© i L
&h 4 L
30 —
40 — =
50 T T T T T T T T I T T T T T T T T T T T T
0.01 0.1 10
Vertical Stress, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 76.63 57.24
Preconsolidation Stress: --- Dry Unit Weight, pcf 53.798 66.486
Compression Ratio: --- Saturation, % 96.53 100.00
Diameter: 2.5 in Height: 1in Void Ratio 217 1.56
LL: - PL: --- Pl - GS: 2.73
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
G »-""T — Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft
eo EStlng Test No.: IP-7 Elevation: ---

EXPRESS

Displacement at End of Increment

Sample Type: intact

Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 1 of 11
Constant Volume Step
Stress: 0.0682 tsf

Stress, tsf

0.03
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©

Stress, tsf

0.03

5 10 15 20 25

Square Root of Time, Ymin

30

| ——
Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005

Boring No.: AP-4 Tested By: jm Checked By: mcm

Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 2 of 11
Constant Load Step
Stress: 0.125 tsf

Strain, %

0.01 0.1 1 10

0.20

1000

Time, min

o
N
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| I SR

Strain, %

2 4 6 8 10 12

Square Root of Time, Ymin

Location: ---

/"'—_—":“'-\.
Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-4

Sample No.: UD-1

Test No.: IP-7

Tested By: jm
Test Date: 10/3/16

Sample Type: intact

Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 38-40 ft

Elevation: ---

2016-10-06 15:09:05

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 3 of 11
Constant Load Step
Stress: 0.25 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005

Boring No.: AP-4 Tested By: jm Checked By: mcm

Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 4 of 11
Constant Load Step
Stress: 0.5 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005

Boring No.: AP-4 Tested By: jm Checked By: mcm

Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 5 of 11
Constant Load Step
Stress: 1 tsf
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Geolesting
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05 2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 6 of 11
Constant Load Step
Stress: 2 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

| ——
Geolesting

EXPRESS

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:05 2.2.15.59/0.0.0.0
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Time Curve 7 of 11
Constant Load Step
Stress: 4 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B

Strain, %
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: ---

Boring No.: AP-4 Tested By: jm
Sample No.: UD-1 Test Date: 10/3/16
Test No.: IP-7 Sample Type: intact
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 38-40 ft

Elevation: ---

2016-10-06 15:09:06

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 8 of 11
Constant Load Step
Stress: 8 tsf
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Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

| ——
Geolesting

EXPRESS

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:06 2.2.15.59/0.0.0.0




Time Curve 9 of 11
Constant Load Step
Stress: 2 tsf

One-Dimensional Consolidation by ASTM D2435 - Method B

Strain, %
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EXPRESS

Project: US-21 Replacement Bridge Location: ---

Boring No.: AP-4 Tested By: jm
Sample No.: UD-1 Test Date: 10/3/16
Test No.: IP-7 Sample Type: intact
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 38-40 ft

Elevation: ---

2016-10-06 15:09:06

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 10 of 11
Constant Load Step
Stress: 0.5 tsf
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Location: ---
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge
Boring No.: AP-4

Sample No.: UD-1

Test No.: IP-7

Tested By: jm
Test Date: 10/3/16

Sample Type: intact

Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

Project No.: GTX-305005
Checked By: mcm
Depth: 38-40 ft

Elevation: ---

2016-10-06 15:09:06

2.2.15.59/0.0.0.0
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One-Dimensional Consolidation by ASTM D2435 - Method B

Time Curve 11 of 11
Constant Load Step
Stress: 0.125 tsf
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Geolesting

EXPRESS

Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005

Boring No.: AP-4 Tested By: jm Checked By: mcm

Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft

Test No.: IP-7 Sample Type: intact Elevation: ---
Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:06

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.81 in

Estimated Specific Gravity: 2.73

Initial Void Ratio: 2.17

Final Void Ratio: 1.56

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID a31 RING a34 a34
Mass Container, gm 16.39 17.08 17.08 17.08
Mass Container + Wet Soil, gm 92.25 139.52 126.08 126.08
Mass Container + Dry Soil, gm 61.37 86.4 86.4 86.4
Mass Dry Soil, gm 44.98 69.32 69.32 69.32
Water Content, % 68.65 76.63 57.24 57.24
Void Ratio 217 1.56
Degree of Saturation, % - 96.53 100.00 -
Dry Unit Weight, pcf 53.798 66.486
Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end of the test.
Therefore, values may not represent actual values for the specimen.
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
| —— Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft
GeOTEStIng Test No.: IP-7 Sample Type: intact Elevation: ---
Srrnees Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:06 2.2.15.59/0.0.0.0 13




One-Dimensional Consolidation by ASTM D2435 - Method B

Log of Time Coefficients

Applied Final Void Strain Log
Step Stress  Displacement Ratio at End T50 Cv Mv k Ca
tsf in % min ft?/s 1/tsf cm/s %
1 0.0682 0.002345 2.16 0.235 0.000 0.00e+00 3.44e-02 0.00e+00 0.00e+00
2 0.125 0.004319 2.15 0.432 0.000 0.00e+00 3.47e-02 0.00e+00 0.00e+00
3 0.250 0.01344 2.12 1.34 7.623 7.35e-07 7.30e-02 5.10e-08 0.00e+00
4 0.500 0.02224 2.10 2.22 4.343 1.27e-06 3.52e-02 4.24e-08 0.00e+00
5 1.00 0.03278 2.06 3.28 1.756 3.07e-06 2.11e-02 6.16e-08 0.00e+00
6 2.00 0.05810 1.98 5.81 0.000 0.00e+00 2.53e-02 0.00e+00 0.00e+00
7 4.00 0.1686 1.63 16.9 0.000 0.00e+00 5.52e-02 0.00e+00 0.00e+00
8 8.00 0.2721 1.30 27.2 13.862 2.50e-07 2.59e-02 6.16e-09 0.00e+00
9 2.00 0.2535 1.36 253 0.000 0.00e+00 3.11e-03 0.00e+00 0.00e+00
10 0.500 0.2226 1.46 22.3 0.000 0.00e+00 2.06e-02 0.00e+00 0.00e+00
11 0.125 0.1908 1.56 191 0.000 0.00e+00 8.47e-02 0.00e+00 0.00e+00
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
| —— Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft
GeOTEStIng Test No.: IP-7 Sample Type: intact Elevation: ---

EXPRESS

Description: Moist, very dark greenish gray clay with sand
Remarks: System 5077 Swell Pressure = 0.0682 tsf

Displacement at End of Increment

2016-10-06 15:09:06

2.2.15.59/0.0.0.0




One-Dimensional Consolidation by ASTM D2435 - Method B

Square Root of Time Coefficients

Applied Final Void Strain Sq.Rt.
Step Stress Displacement Ratio at End T90 Cv Mv k
tsf in % min ft?/s 1/tsf cm/s
1 0.0682 0.002345 2.16 0.235 156.469 1.56e-07 3.44e-02 5.12e-09
2 0.125 0.004319 2.15 0.432 93.234 2.61e-07 3.47e-02 8.64e-09
3 0.250 0.01344 212 1.34 20.743 1.16e-06 7.30e-02 8.07e-08
4 0.500 0.02224 2.10 2.22 17.290 1.37e-06 3.52e-02 4.58e-08
5 1.00 0.03278 2.06 3.28 5.957 3.90e-06 2.11e-02 7.81e-08
6 2.00 0.05810 1.98 5.81 23.280 9.60e-07 2.53e-02 2.31e-08
7 4.00 0.1686 1.63 16.9 53.337 3.62e-07 5.52e-02 1.90e-08
8 8.00 0.2721 1.30 27.2 49.954 2.99e-07 2.59e-02 7.35e-09
9 2.00 0.2535 1.36 25.3 14.786 9.02e-07 3.11e-03 2.67e-09
10 0.500 0.2226 1.46 22.3 40.501 3.52e-07 2.06e-02 6.89e-09
1 0.125 0.1908 1.56 19.1 182.068 8.48e-08 8.47e-02 6.83e-09
Project: US-21 Replacement Bridge Location: --- Project No.: GTX-305005
Boring No.: AP-4 Tested By: jm Checked By: mcm
| —— Sample No.: UD-1 Test Date: 10/3/16 Depth: 38-40 ft
GeOTEStIng Test No.: IP-7 Sample Type: intact Elevation: ---

EXPRESS

Displacement at End of Increment

Description: Moist, very dark greenish gray clay with sand

Remarks: System 5077 Swell Pressure = 0.0682 tsf

2016-10-06 15:09:06

2.2.15.59/0.0.0.0




F&ME CONSULTANTS

3112 Devine Street

Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1282 DATE SAMPLE RECEIVED: 8/29/2016
DESCRIPTION OF
SOIL VARIOUS
TESTED BY: MB DATE OF TESTING: 8/29/2016

DATE OF WEIGHING: 9/1/2016
BORING NO. AP-5/UD-1 & UD-2 AP-5/UD-4
SAMPLE NO. 16-1282E 16-1282H
SAMPLE DEPTH 6.0-10.0' 30.0-32.0°
WATER CONTENT, W% 21.6 26.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/4/16

SCLOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES
215 134 1/238 3 4 6

6 4 3

U.S. SIEVE NUMBERS

HYDROMETER

100
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

coarse ‘

medium

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc Cu

® AP-5

10.0

Poorly Graded Fine SAND (SP) A-3

NP

NP

NP

142 | 1.88

X| AP-5

32.0

Poorly Graded Fine SAND (SP) A-3

NP

NP

NP

1.39 | 1.91

BOREHOLE

DEPTH

D100

D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

® AP-5

10.0

0.394

0.168

0.094

0.0

97.0

3.0

X| AP-5

32.0

0.363

0.162

0.089

0.0

97.1

29




ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 11/4/16

SCEOT

PROJECT ID _P026862

ATTERBERG LIMITS' RESULTS

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

60 //
50 4
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I
N /
N 20
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0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL Pl |[Fines | Classification
®| AP-5 10,0| NP| NP| NP 3 | Poorly Graded Fine SAND (SP) A-3
X| AP-5 320, NP| NP| NP 3 | Poorly Graded Fine SAND (SP) A-3




DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25 ‘ ‘
21 y = 0.6285x + 4.7422
18 20
= ) 4
8 15 =
% b A T;: 15 /v/
3 £ yd
© (%]
£ 9 E 10
6 7]
3 5
0
0.0 0.1 0.2 0.4 0
Horizontal Displacement (in) 5 Norligl Stresis(psi) 20 25
1 2 3
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 23.6% Percent Moisture 24.4% Percent Moisture 24.3%
Wet Density (pcf) 121.0 Wet Density (pcf) 122.0 Wet Density (pcf) 122.2
Dry Density (pcf) 97.9 Dry Density (pcf) 98.1 Dry Density (pcf) 98.3
t50 (min.) 0.2 t50 (min) 0.2 t50 (min.) 0.2
Saturation (%) 90.9% Saturation (%) 94.2% Saturation (%) 94.4%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear Stress
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 3.33 0.005 3.38 0.005 0.96
0.010 5.26 0.010 6.12 0.010 4.22
0.015 6.68 0.015 8.12 0.015 6.77
0.020 7.86 0.020 9.63 0.020 8.66
0.030 9.56 0.030 11.79 0.030 11.48
0.040 10.71 0.040 13.12 0.040 13.54
0.050 11.58 0.050 14.03 0.050 14.98
0.060 12.15 0.060 14.49 0.060 16.09
0.070 12.47 0.070 14.81 0.070 16.96
0.080 12.59 0.080 14.93 0.080 17.49
0.090 12.71 0.090 14.91 0.090 17.77
0.100 12.74 0.100 14.88 0.100 17.90
0.125 11.98 0.125 14.13 0.125 17.71
0.150 10.46 0.150 13.06 0.150 17.19
0.175 9.57 0.175 12.48 0.175 16.30
0.200 9.27 0.200 12.13 0.200 14.97
0.225 9.14 0.225 11.92 0.225 13.85
0.250 8.95 0.250 11.64 0.250 13.43
0.300 8.86 0.300 11.61 0.300 13.29
0.350 8.90 0.350 11.48 0.350 13.22
0.400 8.83 0.400 11.25 0.400 13.25
Max Shear Stress 12.75 Max Shear Stress 14.93 Max Shear Stress 17.97

Project Name

US 21 Bridge Replacement over Harbor River

Project Number

G5396

SCDOT Project ID

P026862

Location/Sample

Date 9/8/16

AP-5, UD-1 & UD-2 / Sample #16-1282A

Depth/Elevation

6.0'-10.0'

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Innundated

Grey Poorly Graded Fine SAND with Silt

Description: (SP-SM), A-3
Pl= NP % Fines= 3.0

SG= 2.65 Box Gap= 1.0 mm
= 32.1° Capparent=  4.74 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical -

Environmental - Materials




DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25
21
18 0
- y =0.5304x + 3.2907
g1 7
v Q
g 12 /l/ E ’ /’/
i/ ~
6 - & -
3 5
0
0.0 0.1 0.2 0.3 0.4 0
Horizontal Displacement (in) 5 Norr}\gl Stresis(psi) 20 25
1 2 3
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 23.3% Percent Moisture 23.0% Percent Moisture 22.8%
Wet Density (pcf) 119.0 Wet Density (pcf) 118.6 Wet Density (pcf) 119.6
Dry Density (pcf) 96.5 Dry Density (pcf) 96.4 Dry Density (pcf) 97.4
t50 (min.) 0.2 t50 (min) 0.2 t50 (min.) 0.2
Saturation (%) 86.6% Saturation (%) 85.3% Saturation (%) 86.6%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear Stress
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 2.35 0.005 2.43 0.005 2.63
0.010 3.13 0.010 3.84 0.010 3.94
0.015 3.77 0.015 4.83 0.015 4.88
0.020 4.22 0.020 5.64 0.020 5.74
0.030 5.09 0.030 6.84 0.030 7.31
0.040 5.91 0.040 7.87 0.040 8.56
0.050 6.64 0.050 8.73 0.050 9.57
0.060 7.27 0.060 9.43 0.060 10.41
0.070 7.83 0.070 10.04 0.070 11.10
0.080 8.27 0.080 10.50 0.080 11.71
0.090 8.61 0.090 10.83 0.090 12.18
0.100 8.91 0.100 11.12 0.100 12.54
0.125 9.38 0.125 11.64 0.125 13.16
0.150 9.66 0.150 11.95 0.150 13.60
0.175 9.79 0.175 12.13 0.175 13.85
0.200 9.84 0.200 12.26 0.200 14.01
0.225 9.71 0.225 12.29 0.225 14.09
0.250 9.41 0.250 12.16 0.250 14.18
0.300 9.08 0.300 11.68 0.300 14.23
0.350 8.89 0.350 11.44 0.350 14.11
0.400 8.88 0.400 11.47 0.400 13.92
Max Shear Stress 9.84 Max Shear Stress 12.31 Max Shear Stress 14.24

Project Name

US 21 Bridge Replacement over Harbor River

Project Number

G5396

SCDOT Project ID

P026862

Location/Sample

Date 9/21/16

AP-5, UD-4 / Sample #16-12828B

Depth/Elevation

30.0'- 32.0'

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Innundated
Grey Poorly Graded Fine SAND with Silt

Description:
(SP-SM), A-3
PI= NP % Fines= 2.9
SG= 2.65 Box Gap= 1.0 mm
b= 27.9° Capparent=  3.29 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical

Environmental

Materials




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1189 DATE SAMPLE RECEIVED: 7/19/2016
SD(EISLC:R'PT'ON OF Poorly Graded F/M SAND (SP-SM) with Silt A-3
TESTED BY: MB DATE OF TESTING: 7/25/2016

DATE OF WEIGHING: 7/26/2016
BORING NO. BS-1
SAMPLE NO. 16-1189C
SAMPLE DEPTH 0.0-5.0'
WATER CONTENT, W% 5.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




SC%T GRAIN SIZE DISTRIBUTION

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 234 1238 3 4 6 8101416 20 30 40 50 60 100 140200
100 I : I S DR et : :
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PERCENT FINER BY WEIGHT

35

30 : : : : |
25 z z z z

20

,
. o— |
-

15

10

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

COBBLES GR/TVEL SAND| SILT OR CLAY

coarse fine

fine coarse | medium

BOREHOLE DEPTH Classification LL PL Pl Cc | Cu

®| BS-1 5.0 Poorly Graded F/M SAND (SP-SM) with Silt A-3 NP | NP | NP | 0.99 | 2.18

BOREHOLE DEPTH | D100 D95 D50 D10 %Gravel %Sand %Silt %Clay

®| BS-1 5.0 254 19.331 0.158 0.079 11.4 81.0 7.6

GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
P /
L /
A
S 40
T /
|
C /
|
T 30 <
Y /
' N
N
N 20
E
X
10 /
7 @@
Og
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ BS-1 50 NP| NP| NP 8 | Poorly Graded F/M SAND (SP-SM) with Silt A-3

ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




SC%T MOISTURE-DENSITY RELATIONSHIP

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

COMPACTION G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

135 NAY
\ [\
\ \
\
130 \\ \
\
\
N\ [\
125 ; \ \
X \ Source of Material BS-1 5.0
NAY Description of Material Poorly Graded F/M SAND
120 \ (SP-SM) with Silt A-3
\ \ Test Method 698A
\ \
\
115 \ : \
A X TEST RESULTS
Maximum Dry Density 100.3 PCF
110 Optimum Water Content __17.3 %
g
% \ ATTERBERG LIMITS
2 105
[m]
% \ LL PL PI
° NP NP NP
100 )]
s Curves of 100% Saturation
./ ) for Specific Gravity Equal to:
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DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25 ‘ ‘
21 v = 0.6846x + 4.7437
18 //—‘\\ 20 v
E 15 ‘/\ ™~ =
1 N £ 15
§ 12 A =1 g
5 &
£ 97 E 10
6 w
3 5
0
0.0 0.1 0.2 0.3 0.4 0
Horizontal Displacement (in) 0 5 Norr%\gl Streslss(psi) 20 25
] e c— 13
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 19.0% Percent Moisture 19.3% Percent Moisture 18.9%
Wet Density (pcf) 114.3 Wet Density (pcf) 114.0 Wet Density (pcf) 114.8
Dry Density (pcf) 96.0 Dry Density (pcf) 95.6 Dry Density (pcf) 96.5
t50 (min.) 0.2 t50 (min) 0.2 t50 (min.) 0.2
Saturation (%) 69.8% Saturation (%) 70.0% Saturation (%) 70.2%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) | Stress (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 2.94 0.005 3.24 0.005 4.73
0.010 4.93 0.010 5.38 0.010 7.23
0.015 6.73 0.015 7.19 0.015 9.00
0.020 7.92 0.020 8.89 0.020 10.43
0.030 9.75 0.030 11.54 0.030 12.89
0.040 10.91 0.040 13.28 0.040 14.64
0.050 11.75 0.050 14.46 0.050 16.09
0.060 12.31 0.060 15.21 0.060 17.07
0.070 12.70 0.070 15.71 0.070 17.78
0.080 12.95 0.080 16.03 0.080 18.25
0.090 13.13 0.090 16.22 0.090 18.57
0.100 13.22 0.100 16.32 0.100 18.77
0.125 13.11 0.125 16.23 0.125 18.87
0.150 12.40 0.150 15.15 0.150 18.59
0.175 10.97 0.175 14.08 0.175 17.70
0.200 10.64 0.200 13.38 0.200 16.76
0.225 10.51 0.225 13.04 0.225 16.12
0.250 10.37 0.250 12.88 0.250 15.82
0.300 10.23 0.300 12.78 0.300 15.58
0.350 10.12 0.350 12.54 0.350 15.35
0.400 10.06 0.400 12.29 0.400 15.25
Max Shear Stress 13.22 Max Shear Stress 16.34 Max Shear Stress 18.90

Project Name

US 21 Bridge Replacement over Harbor River

Project Number

G5396

SCDOT Project ID

P026862

Location/Sample

Date 8/3/2016

BS-1/ Sample #16-1189

Depth/Elevation

0.0'-5.0'

Description:
Pl= NP

SG=  2.65
b= 344

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Non-Innundated

Grey Poorly Graded Fine to Medium SAND
with Silt (SP-SM), A-3

% Fines=
Box Gap=

Capparent:

7.6
0.75mm
4.74 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical -

Environmental -

Materials




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1190 DATE SAMPLE RECEIVED: 7/19/2016
SD(EISLC:R'PT'ON OF Poorly Graded F/M SAND (SP-SM) with Silt A-3
TESTED BY: MB DATE OF TESTING: 7/25/2016

DATE OF WEIGHING: 7/26/2016
BORING NO. BS-2
SAMPLE NO. 16-1190C
SAMPLE DEPTH 0.0-5.0'
WATER CONTENT, W% 5.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES |

6 4 3

U.S. SIEVE NUMBERS
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse | fine

coarse| medium |

fine

SILT OR CLAY

BOREHOLE

DEPTH

Classification

LL

PL

Pl

Cc

Cu

BS-2

5.0

Poorly Graded F/M SAND (SP-SM) with Silt A-3

NP

NP

NP

1.02

219

BOREHOLE

DEPTH

D100 D95

D50

D10

%Gravel

%Sand

%Silt

%Clay

BS-2

5.0

19.1 5.143

0.157

0.078

54

86.2

8.3




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
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L /
A
S 40
T /
|
C /
|
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0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ BS-2 50 NP| NP| NP 8 | Poorly Graded F/M SAND (SP-SM) with Silt A-3

ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




SC%T MOISTURE-DENSITY RELATIONSHIP

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

COMPACTION G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16
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X \ Source of Material BS-2 5.0
NAY Description of Material Poorly Graded F/M SAND
120 \ (SP-SM) with Silt A-3
\ \ Test Method 698A
\ \
\
115 \ : \
A X TEST RESULTS
Maximum Dry Density 100.8 PCF
110 Optimum Water Content __16.6 %
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DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25
21
18 20 y =0.6385x + 3.6116
&5 -\\\ = &
2 o 85
L1 a &
A o
5 &
£ 9 _t;."} 10
6 1] w
3 5
0
0.0 0.1 0.2 0.4 0
Horizontal Displacement (in) 0 5 Norrigl Streslss(psi) 20 25
1 cm— 3
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 19.5% Percent Moisture 18.9% Percent Moisture 18.6%
Wet Density (pcf) 115.2 Wet Density (pcf) 114.3 Wet Density (pcf) 114.3
Dry Density (pcf) 96.4 Dry Density (pcf) 96.2 Dry Density (pcf) 96.4
t50 (min.) 0.2 t50 (min) 0.2 t50 (min.) 0.2
Saturation (%) 72.2% Saturation (%) 69.5% Saturation (%) 68.9%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear Stress
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 3.34 0.005 3.67 0.005 4.35
0.010 4.94 0.010 5.74 0.010 7.14
0.015 6.00 0.015 7.08 0.015 8.89
0.020 6.88 0.020 8.16 0.020 10.36
0.030 8.32 0.030 9.91 0.030 12.65
0.040 9.34 0.040 11.34 0.040 14.14
0.050 10.09 0.050 12.40 0.050 15.20
0.060 10.61 0.060 13.10 0.060 15.89
0.070 11.01 0.070 13.60 0.070 16.34
0.080 11.30 0.080 13.91 0.080 16.61
0.090 11.49 0.090 14.12 0.090 16.79
0.100 11.57 0.100 14.23 0.100 16.89
0.125 11.54 0.125 14.14 0.125 16.70
0.150 11.12 0.150 13.73 0.150 16.09
0.175 10.46 0.175 13.23 0.175 15.24
0.200 10.00 0.200 12.93 0.200 14.17
0.225 9.68 0.225 12.74 0.225 13.55
0.250 9.42 0.250 12.65 0.250 13.37
0.300 9.18 0.300 12.44 0.300 13.34
0.350 9.06 0.350 12.16 0.350 13.28
0.400 8.98 0.400 11.90 0.400 13.13
Max Shear Stress 11.61 Max Shear Stress 14.24 Max Shear Stress 16.91

Project Name

Project Number
SCDOT Project ID

Location/Sample
Depth/Elevation

US 21 Bridge Replacement over Harbor River

G5396

P026862

Date 8/12/16

BS-2 / Sample #16-1190

0.0'-5.0'

Description:
PI= NP
SG= 2.65

b= 32.6°

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Non-Innundated

Grey Poorly Graded Fine to Medium SAND
with Silt (SP-SM), A-3

% Fines=
Box Gap=

Ca pparent=

8.3
1.0 mm
3.61 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical -

Environmental -

Materials




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1191 DATE SAMPLE RECEIVED: 7/19/2016
DESCRIPTION OF Poorly Graded F/M SAND (SP) A-3
SOIL:
TESTED BY: MB DATE OF TESTING: 7/25/2016

DATE OF WEIGHING: 7/26/2016
BORING NO. BS-3
SAMPLE NO. 16-1191C
SAMPLE DEPTH 0.0-5.0'
WATER CONTENT, W% 1.3

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

U.S. SIEVE OPENING IN INCHES |

6 4 3

215 134 1

U.S. SIEVE NUMBERS

| HYDROMETER
6 810 1416 ? 30 40 50 60 100 140200
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PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.01 0.001

COBBLES

GRAVEL

SAND

coarse | fine

| SILT OR CLAY

fine

coarse | medium

BOREHOLE

DEPTH

Classification LL PL Pl Cc Cu

®| BS-3

5.0

Poorly Graded F/M SAND (SP) A-3

NP | NP | NP | 0.80 | 1.57

BOREHOLE

DEPTH

D100 D95

D50 D10 %Gravel %Sand %Silt %Clay

®| BS-3

5.0

9.52 0.393

0.203 0.15 0.1 98.2 1.7




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID _P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
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BOREHOLE DEPTH LL| PL Pl |Fines | Classification
@ BS-3 50 NP| NP| NP 2 | Poorly Graded F/M SAND (SP) A-3

ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




COMPACTION G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCOT

PROJECT ID _P026862

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

135 T
\
\
130 \\
\
125 \
Source of Material BS-3 5.0
NAY Description of Material Poorly Graded F/M SAND (SP)
120 \ A-3
\ Test Method 698A
\
\
115 VA WA
A X TEST RESULTS
Maximum Dry Density 97.8 PCF
110 Optimum Water Content __18.1 %
g
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DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25 ‘ ‘
21 y = 0.6583x + 4.3353
18 20
E 15 / /\\\ = / o
3 Q.
£ — \* H ” /
& g
5 &
g9 £
6 | wv
3 5
0
0.0 0.1 02 03 0.4 0
Horizontal Displacement (in) 5 Nornl1c;l Streslss(psi) 20 25
] e—) —3
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 17.6% Percent Moisture 17.5% Percent Moisture 18.1%
Wet Density (pcf) 112.5 Wet Density (pcf) 111.6 Wet Density (pcf) 112.5
Dry Density (pcf) 95.7 Dry Density (pcf) 95.0 Dry Density (pcf) 95.2
t50 (min.) 0.2 150 (min) 0.2 t50 (min.) 0.2
Saturation (%) 64.0% Saturation (%) 62.6% Saturation (%) 65.1%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear Stress
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 0.98 0.005 1.03 0.005 1.09
0.010 1.93 0.010 2.11 0.010 2.48
0.015 2.88 0.015 3.27 0.015 3.71
0.020 3.83 0.020 4.25 0.020 4.81
0.030 5.35 0.030 6.56 0.030 7.17
0.040 6.38 0.040 8.35 0.040 9.55
0.050 7.68 0.050 10.40 0.050 11.50
0.060 8.76 0.060 11.91 0.060 13.05
0.070 9.63 0.070 13.03 0.070 14.34
0.080 10.31 0.080 13.85 0.080 15.40
0.090 10.87 0.090 14.45 0.090 16.20
0.100 11.38 0.100 14.93 0.100 16.84
0.125 12.08 0.125 15.54 0.125 17.66
0.150 12.39 0.150 15.63 0.150 17.85
0.175 12.24 0.175 15.22 0.175 17.44
0.200 11.68 0.200 14.24 0.200 16.74
0.225 11.04 0.225 13.17 0.225 15.60
0.250 10.59 0.250 12.49 0.250 14.68
0.300 10.14 0.300 12.16 0.300 14.02
0.350 9.89 0.350 12.04 0.350 13.83
0.400 9.64 0.400 11.88 0.400 13.72
Max Shear Stress 12.41 Max Shear Stress 15.64 Max Shear Stress 17.87

Project Name

US 21 Bridge Replacement over Harbor River

Project Number

G5396

SCDOT Project ID

P026862

Location/Sample

Date 8/31/16

BS-3 / Sample #16-1191

Depth/Elevation

0.0'-5.0'

Pl=
SG=
(b:

Description:

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Non-Innundated

Grey Poorly Graded Fine to Medium SAND

(SP), A-3
% Fines= 1.7
Box Gap= 1.0 mm
capparenl: 4.34 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical -

Environmental -

Materials




F&ME CONSULTANTS
3112 Devine Street
Columbia, South Carolina 29205

MOISTURE CONTENT DETERMINATION

(AASHTO T265)

PROJECT: US 21 Bridge Replacement over Harbor River PROJECT NO.: G5396
SAMPLE NUMBER: 16-1192 DATE SAMPLE RECEIVED: 7/19/2016
DESCRIPTION OF Poorly Graded F/M SAND (SP) A-3
SOIL:
TESTED BY: MB DATE OF TESTING: 7/25/2016

DATE OF WEIGHING: 7/26/2016
BORING NO. BS-4
SAMPLE NO. 16-1192C
SAMPLE DEPTH 0.0-5.0'
WATER CONTENT, W% 2.6

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%

BORING NO.

SAMPLE NO.

SAMPLE DEPTH

WATER CONTENT, W%




GRAIN SIZE G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCCOT

PROJECT ID _P026862

GRAIN SIZE DISTRIBUTION

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES |

6 4 3

U.S. SIEVE NUMBERS

|
215 134 1/2* 3 4 6 8101416 20 30 40 50 60 100140200
T T === : ;
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

coarse| medium | fine

SILT OR CLAY

BOREHOLE DEPTH

Classification

LL PL Pl

Cc

Cu

BS-4

5.0

Poorly Graded F/M SAND (SP) A-3

NP | NP | NP

0.98

1.72

BOREHOLE DEPTH

D100 D95

D50

D10

%Gravel

%Sand %Silt

%Clay

BS-4

5.0

9.52 04

0.181

0.125

0.6

96.6

29




SC%T ATTERBERG LIMITS' RESULTS

PROJECT ID P026862 PROJECT NAME _US 21 Bridge Replacement over Harbor River
PROJECT COUNTY _Beaufort
” ®|e 7
50 %
P /
L /
A
S 40
T /
|
c /
|
T 30 s
Y /
' /
N
N 20
E
X
10 /
7T @ | @
Og
0 20 40 60 80 100
LIQUID LIMIT
BOREHOLE DEPTH LL PL PI [Fines | Classification
@ BS4 50/ NP| NP| NP 3 | Poorly Graded F/M SAND (SP) A-3

ATTERBERG LIMITS G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16




COMPACTION G5396 - HARBOR RIVER SPT AND CPT.GPJ GINT STD US LAB.GDT 10/5/16

SCOT

PROJECT ID _P026862

MOISTURE-DENSITY RELATIONSHIP

PROJECT NAME _US 21 Bridge Replacement over Harbor River

PROJECT COUNTY _Beaufort
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\
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Source of Material BS-4 5.0
NAY Description of Material Poorly Graded F/M SAND (SP)
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\ Test Method 698A
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A X TEST RESULTS
Maximum Dry Density 94.6 PCF
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DIRECT SHEAR TEST REPORT
ASTM - D3080 / AASHTO T236

24 25
) |
y =0.601x + 4.6304
18 20
215 7 of
9 — £ 15
5 12 - @ P2d
] wv
g ° E 10
6 7
3 14 5
0
0.0 0.1 0.2 0.3 0.4 0
Horizontal Displacement (in) 0 5 Nornl':il Streslss(psi) 20 25
] — c—3
Sample 1 Sample 2 Sample 3
Normal Stress (psi) 12.5 Normal Stress (psi) 16.7 Normal Stress (psi) 20.8
Speed (in./min.) 0.01 Speed (in./min.) 0.01 Speed (in./min.) 0.01
Sample Width (in.) 4.00 Sample Width (in.) 4.00 Sample Width (in.) 4.00
Percent Moisture 16.8% Percent Moisture 16.6% Percent Moisture 16.3%
Wet Density (pcf) 106.8 Wet Density (pcf) 106.8 Wet Density (pcf) 108.0
Dry Density (pcf) 91.5 Dry Density (pcf) 91.6 Dry Density (pcf) 92.9
t50 (min.) 0.2 t50 (min) 0.2 t50 (min.) 0.2
Saturation (%) 55.1% Saturation (%) 54.6% Saturation (%) 55.2%
Horizontal Shear Stress Horizontal Shear Stress Horizontal Shear
Displacement (in.) (psi) Displacement (in.) (psi) Displacement (in.) | Stress (psi)
0.000 0.00 0.000 0.00 0.000 0.00
0.005 0.99 0.005 3.99 0.005 4.47
0.010 1.94 0.010 6.27 0.010 7.29
0.015 2.89 0.015 7.61 0.015 9.08
0.020 3.81 0.020 8.71 0.020 10.59
0.030 5.74 0.030 10.34 0.030 12.59
0.040 6.94 0.040 11.46 0.040 14.03
0.050 7.94 0.050 12.32 0.050 15.07
0.060 8.92 0.060 12.94 0.060 15.80
0.070 9.74 0.070 13.42 0.070 16.30
0.080 10.45 0.080 13.79 0.080 16.65
0.090 10.98 0.090 14.07 0.090 16.88
0.100 11.40 0.100 14.28 0.100 17.06
0.125 11.97 0.125 14.49 0.125 17.20
0.150 12.20 0.150 14.46 0.150 17.11
0.175 12.19 0.175 14.18 0.175 16.81
0.200 11.77 0.200 13.69 0.200 15.99
0.225 11.22 0.225 12.99 0.225 15.36
0.250 10.72 0.250 12.11 0.250 15.15
0.300 10.33 0.300 11.63 0.300 14.89
0.350 9.84 0.350 11.70 0.350 14.11
0.400 9.45 0.400 11.70 0.400 13.81
Max Shear Stress 12.22 Max Shear Stress 14.51 Max Shear Stress 17.21

Project Name

US 21 Bridge Replacement over Harbor River

Project Number

G5396

SCDOT Project ID

P026862

Location/Sample

Date 9/1/16

BS-4 / Sample #16-1192

Depth/Elevation

0.0'-5.0'

Type of Test : Direct Shear - 4" by 4" Square Shear Box
Sample Type : Remolded 1" Thick, Non-Innundated
Grey Poorly Graded Fine to Medium SAND

Description: (SP), A-3
Pl= NP % Fines= 2.9
SG= 2.65 Box Gap= 1.0 mm
o= 31.0° Capparent=  4.63 psi

F&ME

CONSULTANTS

3112 Devine Street Columbia, SC 29205

Geotechnical

Environmental -

Materials




PR
Geolesting

EXPRESS

Client:
Project Name:

Project Location:

FME Consultants

US-21 Replacement Bridge over Harbor River

GTX #: 305005
Test Date: 8/23/2016
Tested By: jbr
Checked By: emm

pH of Water by ASTM D1293

Boring ID Sample ID Depth, ft Description pH of water Tempféature,

East End 16-1283 - Wet, clear water 6.9 19

West End 16-1284 --- Wet, clear water 6.8 19
Notes: Method B, pH meter used




f\ Client: FME Consultants
GeoTest i ng Project: US-21 Replacement Bridge over Harbor River
Location: ---
EXPRESS GTX#: 305005
Test Date: 09/01/16
Tested By: jbr
Checked By: mcm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57

(Laboratory Measurement)

Bori S | Deoth Electrical Electrical
0|r|;l>ng a:?gp © eff ’ Sample Description Resistivity, Conductivity,
: ohm-cm (ohm-cm)™
East End 16-1283 - Wet, clear water 26 3.87E-02
West End 16-1284 - Wet, clear water 27 3.72E-02
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F




FUGRO CONSULTANTS, INC. GRO

" N
A
%
6100 HILLCROFT HOUSTON, TEXAS 77081
PHONE (713) 369-5400 FAX (713) 369-5518
RESULTS OF TESTS
PROJECT: US-21 REPLACEMENT BRIDGE (GTX 305005) REPORT DATE: 08-22-16
SAMPLE ID: EAST END 16-1283 CLIENT NUMBER:
JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:
125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:
TIME SAMPLED:
REPORTED TO: ETHAN MARRO SAMPLED BY: CLIENT
DATE RECEIVED:
TIME RECEIVED:
LAB NUMBER: 0817030 RECEIVED BY:
| PARAMETER | RESULTS| UNITS | METHOD | TIME/DATE | ANALYST |
| Sulfate, Soluble | 23227 | mg/lL | ASTMD-516 * |1400/08-19-16 | SD |
| Chloride, Soluble | 16,396 | mg/lL | ASTMD-512* | 1100/08-22-16 | SD |

SO4CL  078-16
Respectfully submitted,

* Dry weight basis

Steve DeGregorio
Chemist

SD

** WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT



FUGRO CONSULTANTS, INC. GRO

" N
A
%
6100 HILLCROFT HOUSTON, TEXAS 77081
PHONE (713) 369-5400 FAX (713) 369-5518
RESULTS OF TESTS
PROJECT: US-21 REPLACEMENT BRIDGE (GTX 305005) REPORT DATE: 08-22-16
SAMPLE ID: WEST END 16-1284 CLIENT NUMBER:
JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:
125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:
TIME SAMPLED:
REPORTED TO: ETHAN MARRO SAMPLED BY: CLIENT
DATE RECEIVED:
TIME RECEIVED:
LAB NUMBER: 0817031 RECEIVED BY:
| PARAMETER | RESULTS| UNITS | METHOD | TIME/DATE | ANALYST |
| Sulfate, Soluble | 22715 | mg/lL | ASTMD-516 * | 1400/08-19-16 | SD |
| Chloride, Soluble | 165596 | mg/lL | ASTMD-512* | 1100/08-22-16 | SD |

SO4CL  078-16
Respectfully submitted,

* Dry weight basis

Steve DeGregorio
Chemist

SD

** WATER EXTRACTION PERFORMED BY USING A 1:10 RATIO OF SAMPLE AND REAGENT WATER FOLLOWED BY CENTRIFUGE AND
VACUUME FILTRATION. THE WATER EXTRACT IS THEN ANALYZED USING THE ASTM D-512 AND D-516 METHODS.

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT
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