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EXECUTIVE SUMMARY

A limited geotechnical investigation was completed for the proposed Carolina Crossroads project.
The geotechnical investigation was completed by two (2) geotechnical firms: F&ME and S&ME.
The project is located just northeast of the City of Columbia, South Carolina. The geotechnical
investigations were performed in general accordance with the Scope of Services and Schedule
Contract Modification Number 2, dated January 11, 2018. The objective of the geotechnical
investigations was to collect subsurface information and laboratory test data to be distributed to
design-build teams for their use in pursuit of the construction contract. The project is planned to be
procured though the SCDOT Design-Build process.

The following is a broad summary of the findings and our general interpretation of the subsurface
conditions. This summary is presented for the convenience of the reader. The report text and data,
provided herein, should be studied and understood before preparing any estimation of quantities or
design.

1. As provided to F&ME by HDR, alternative RA1 was utilized to develop the geotechnical
investigation plan. RA1 was included with several other alternatives in the NEPA submittal
and was selected as the Recommended Preferred Alternative (RPA). The RPA concept
primarily consists of adding capacity to Interstate 26, Interstate 20, Interstate 126, and the
adjacent roadways by adding additional travel lanes and constructing new bridges. The RPA
alternative consists of forty-six (46) new or replacement bridges and several retaining walls
and sound walls. The RPA alignment was used as a reference on the boring locations plans
and generalized subsurface profiles provided in the Appendix.

2. Two hundred nineteen (219) soil test borings, ten (10) cone penetrometer (CPT) soundings,
and two (2) dilatometer soundings were performed along the proposed RPA alignment.

3. Six (6) major geologic units were identified: existing embankment fill, alluvium, Piedmont
residuum, Coastal Plain soils, partially weathered rock, and bedrock.

4. The predominant rock type at the project is a fine-grained Phyllite, Schist, or Amphibolite.
The fine-grained rock typically varies from moderately weathered to highly weathered and is
considered weak to medium strong with unconfined compressive strengths generally less
than 5,000 psi. At various depths within the rock mass, the fine-grained rock is considered
extremely strong with a maximum recorded unconfined compressive strength of 70,000 psi.
Granite was also encountered, but the location of the Granite is generally confined to the
eastern extent of the project near the Saluda River. The Granite was classified as extremely
strong rock with a maximum Unconfined Compressive strength of 40,000 psi.

5. F&ME and S&ME performed a qualitative geotechnical assessment for each bridge site
proposed in the RPA alignment. The qualitative assessment consists of reviewing the boring
logs, applying our experience on similar bridge projects, and developing conceptual
foundation suggestions to assist the D-B Teams. No actual geotechnical analysis or design
was performed during this phase of the project.

6. Six (6) downhole seismic borings were performed at select locations across the project.
Subsurface shear wave velocity profiles were developed from the performed testing. This
information was provided to SCDOT for development of the project’s seismic design
parameters. The seismic design information will be provided by SCDOT and is not included
with this report.
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7. Based on the results from the subsurface investigation and subsequent laboratory testing,
most of the bridge embankments will likely meet the requirements of the SCDOT
Geotechnical Design Manual (GDM) for the static and the seismic design events without
ground improvement. At select sites where appreciable alluvium or Coastal Plain soils are
present, the probability for ground improvement increases.

8. Driven pile foundations are considered the preferred bridge substructure element across the
project. Driven piles will likely be used at bridge end bents but may also be used at bridge
interior bent pile footings, retaining walls, sound walls, and overhead structures. We
anticipate the Strength limit state will govern the geotechnical pile design at most sites. The
driven pile foundations will develop the required axial resistance through skin friction in the
residuum and/or end bearing on PWR/bedrock. Predrilling to advance the pile below the
minimum tip elevation for lateral stability is expected at some locations.

9. Drilled shaft foundations will most likely be used for support of the bridge interior bents but
may also be used in retaining walls, sound walls, and overhead structures. 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 in residuum, PWR, and/or hard rock and/or end
resistance in the PWR and hard rock.

10. Given the appropriate site and geotechnical conditions, shallow foundations are considered a
viable foundation option for this project. The Structural and Geotechnical Engineers should
coordinate their designs such that all performance criteria are met. Shallow foundations are
considered most appropriate at new bridge locations where an existing embankment does
not impact the design or where existing traffic will not be impacted by the foundation
excavation requirements.
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1. PROJECT DESCRIPTION

The project is located just northeast of the City of Columbia, South Carolina. A site location plan is
presented in Section 1 of Appendix A.

The project will consist of widening Interstate 26, Interstate 126, and Interstate 20 near the
intersection of Interstate 26 and Interstate 20. In addition, several existing overpass bridges are
designated for replacement to facilitate the interstate widenings, and new bridge construction is
planned to accommodate the proposed turbine interchange. In total, the project extends
approximately nine (9) miles along I-26, two (2) miles along I-20, and just over one (1) mile on I-126.
Based on the Recommended Preferred Alternative (RPA) alighment, a total of forty-six (46) bridges
are planned for construction. Based on the conceptual drawings, the proposed bridge and roadway
construction will mostly require fill placement, but there are locations where large cuts are required to
meet the planned roadway grade. The cuts are mostly confined to the 1-26/I-20 intersection.
Furthermore, several retaining walls, sound walls, and overhead sign foundations are planned
throughout the corridor. Each of these roadway structures contains a component that will require
geotechnical design.

The geotechnical investigations were completed as a joint effort by F&ME and S&ME. The
geotechnical field investigations were performed in accordance with the SCDOT Geotechnical Design
Manual and the Scope of Services and Schedule Contract Modification Number 2, dated January 11,
2018.

2. SUBSURFACE INVESTIGATION
2.1. F&ME Subsurface Investigation

From January 3 to July 2, 2018, thirty-one (31) bridge soil test borings (designated as B-1 through
B-28, B-6A, B-14A, and B-63), twenty (20) wall soil test borings (designated as W-1 through W-
17, W-20, W-21, and W-20), thirty-five (35) roadway embankment soil test borings (designated as
RW-1 through RW-34, and RW-28A), four (4) soil test borings for downhole seismic testing
(designated as DH-1 through DH-3, and DH-3A), twenty-one (21) auger borings (designated as
AP-1 through AP-21), and twenty (20) bulk soil samples were performed along the RPA corridor.

The soil test borings were advanced utilizing a CME 550 ATV mounted drill rig and a CME 45B
trailer mounted drill rig. Rotary wash drilling techniques were used to maintain a stable borehole.
Standard Penetration Tests (SPT) tests were continuously obtained in the top ten (10) 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 borings. The measured energy ratio for the CME 550 hammer is 81%. The measured
energy ratio for the CME 45B hammer is 84%.

F&ME
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The bridge borings and wall borings were advanced to either a target depth or tri-cone roller bit
drilling refusal, whichever was shallower. Where a drilling refusal condition was encountered, the
borings were subsequently advanced into rock using NQ sized rock coring equipment. The
roadway embankment borings were advanced to either a target depth or tri-cone roller bit drilling
refusal, whichever was shallower, and were subsequently terminated. The downhole seismic
borings were advanced to a minimum depth of approximately 120 feet to facilitate the geophysical
testing in the upper 100 feet. Within the seismic borings and where a drilling refusal condition
was encountered, the borings were subsequently advanced into rock using NQ sized rock coring
equipment to the minimum depth. DH-3 was terminated near the ground surface on an apparent
shallow boulder. DH-3A was offset approximately five (5) feet from DH-3 and did not encounter
shallow refusal.

The auger borings were performed for the primary purpose of collecting intact, Shelby Tube
samples. SPT testing was not performed within the auger borings. The auger borings were
advanced to target depths and subsequently terminated.

The bulk soil samples were collected for laboratory testing to provide soil strength parameters for
the existing embankment soils or soil strength parameters in areas designated for excavation. The
bulk soil samples were collected and composited from borings to an approximate depth of five
(5) feet to ten (10) feet below the existing ground surface and subsequently terminated.

2.2. S&ME Subsurface Investigation

From January 4 to June 6, 2018, thirty-five (35) bridge soil test borings (designated as B-29 through
B-62, and B-36A), twelve (12) wall soil test borings (designated as W-18, W-19, W-22 through

W-25, and W-27 through W-32), nine (9) roadway embankment soil test borings (designated as
RW-35 through RW-43), seventy (70) pavement soil test borings (designated as P-1 through P-
71), three (3) soil test borings for downhole seismic testing (designated as DH-4 through DH-0),
eight (8) auger borings, and thirty (30) bulk soil samples were performed along the RPA alignment.

The soil test borings were advanced utilizing a Diedrich D-50 ATV mounted drill rig, a CME 55
truck mounted drill rig, and a CME 750 ATV mounted drill rig. Bridge, retaining wall,
embankment, and seismic borings were advanced using rotary wash drilling techniques. The
pavement borings utilized hollow stem auger drilling techniques to maintain a stable borehole.
Standard Penetration Tests (SPT) tests were continuously obtained in the top ten (10) 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 Diedrich D-50 hammer is 87%. The
measured energy ratio for the CME 55 hammer is 84%. The measured energy ratio for the CME
750 hammer is 86%.
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The bridge borings and wall borings were advanced to either a target depth or tri-cone roller bit
drilling refusal, whichever was shallower. Where a drilling refusal condition was encountered, the
borings were subsequently advanced into rock using NQ sized rock coring equipment. The
roadway embankment borings were advanced to either a target depth or tri-cone roller bit drilling
refusal, whichever was shallower, and were subsequently terminated. The pavement borings
extended to a target depth of approximately ten (10) feet and were subsequently terminated. The
downhole seismic borings were advanced to a minimum depth of 120 feet to facilitate the
geophysical testing in the upper 100 feet. Within the seismic borings and where a drilling refusal
condition was encountered, the borings were subsequently advanced into rock using HQ sized
rock coring equipment to the minimum depth.

The auger borings were performed for the primary purpose of collecting intact, Shelby Tube
samples. The auger borings were advanced to target depths and subsequently terminated.

The bulk soil samples were collected for laboratory testing to provide soil strength parameters for
the existing embankment soils or soil strength parameters in areas designated for excavation. The
bulk soil samples were collected and composited from borings to an approximate depth of ten
(10) feet below the existing ground surface and subsequently terminated.

2.3. Geotechnical Investigation Summary

In total, 219 soil test borings were performed along the project: 66 bridge borings, 32 wall borings,
44 roadway embankment borings, 7 downhole seismic borings, and 71 pavement borings. In
addition, 50 bulk soil samples were collected, and 41 auger borings were performed along the
project corridor. The geotechnical investigation performed by F&ME and S&ME during this
phase of the project is summarized in Section 2 of Appendix A.

We have provided Boring Location Plans in Section 3 of Appendix A. The boring location plans
display the locations of the borings performed by both F&ME and S&ME during the subsurface
investigation(s). A summary of the lithology symbols shown on the subsurface profiles and the
boring nomenclature used by F&ME and S&ME for this project are provided before the profiles
in Section 4 of Appendix A. Individual boring logs are provided in Appendix B and Appendix C.

F&ME
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3. LABORATORY TESTING PROGRAM

Select soil samples from the borings were tested in either F&ME’s or S&ME’s AASHTO certified
laboratory to determine physical and engineering soil properties. 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 laboratory
testing program is summarized in the following table. These quantities represent tests performed by
both F&ME and S&ME.

Laboratory Testing Table
Test Type Quantity
Moisture Content 607
Grain Size w/ Wash #200 621
Atterberg Limits 616
CU Triaxial 40
UU Triaxial 2
Consolidation 8
Unconfined Compression - Rock 124
Standard Proctor 50
Electro-Chemical Series 60
Ignition Loss 13
Organic Content 9
California Bearing Ratio 21

All soil testing was conducted in general accordance with applicable ASTM/AASHTO standatds.
Data sheets presenting the results of F&ME’s laboratory test program are provided in Appendix B.
Data sheets presenting the results of S&ME’s laboratory test program are provided in Appendix C.

4. REGIONAL SITE GEOLOGY

The project is situated mostly in the Piedmont Physiographic Province at the South Carolina Fall Line
zone. More specifically, the site is located within the Carolina Terrane (formerly referred to as the
Carolina Slate Belt). The Piedmont unit is characterized by gently rolling topography, weathered
bedrock, and few hard rock outcrops. The site subsurface conditions generally consist of existing
embankment fill, residual soils, alluvial soils, Coastal Plain soils, partially weathered rock (PWR), and
bedrock. Being so close to the Fall Line, the degree of weathering of the bedrock is highly variable,
and the depth to sound, unweathered bedrock varies greatly across the project area.

At the Saluda River crossings along the 1-126 corridor and at Stoop Creek near the St. Andrews Rd.
over I-26 intersection, Quaternary, alluvial soils were encountered below the existing embankment fill.
Due to their recent deposition, the relative densities of this material will be lower and their proximity
to the water could potentially lend them to problems relative to seismic quaking. In general, SPT N-
values suggest loose to medium dense sands and soft to firm silts and clays. Residual soils were
encountered below the alluvium, where present.
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In general, coastal plain soils were encountered north of the 1-26/I-20 interchange and gradually
terminates just southwest of the interchange. The extent of the coastal plain material generally follows
the limits shown on the publicly available geologic mapping (SCDNR 1972). These soils are
considered Cretaceous-aged. The relative densities of this material will be lower compared to the
underlying residuum and their proximity to the water could potentially lend them to problems relative
to seismic quaking. In general, SPT N-values suggest loose to medium dense sands and firm to stiff
clays. Residual soils were encountered below the coastal plain soils, where present.

The encountered Piedmont residuum generally consists of varying amounts of sand and silt. The
thickness of the residual soils will vary across the project. At some locations, the residuum was on
the order of ten (10) feet thick, and at other locations the thickness was on the order of fifty (50) feet.
In general, SPT N-values suggest medium dense to dense sands and very stiff to hard silts.

Below the residual soils, partially weathered rock (PWR) was typically encountered. PWR is an
intermediate geo-material (IGM) that is experiencing a transition from the parent bedrock to
weathered in-place, residuum. By definition, PWR is a soil exhibiting SPT N-values in excess of one
hundred (100) blows per foot (bpf). Moving away from the Fall Line, the PWR is thinner and is on
the order of ten (10) to twenty (20) feet thick. At the I-20/1-26 intersection, the PWR thickness is
greater than 100 feet thick. Borings were terminated in PWR at depths of 120 feet without
encountering hard bedrock. PWR will likely be the primary bearing stratum for driven piles
foundations and/or drilled shaft foundations at most bridge sites.

Below the PWR, bedrock was encountered. Rocks of the Carolina Terrane typically consist of
metamorphosed volcanic and sedimentary rocks. The rocks encountered along this project consist of
Phyllite, Schist, and Amphibolite. The Phyllite/Schist/ Amphibolite extends from the west to the east
and generally dips below a hard granite pluton as it moves east near the Saluda River. Granitic bedrock
associated with the aforementioned pluton was encountered at boring locations along 1-126 and in the
vicinity of the I-26 bridge over the Saluda River that is generally consistent with the published geologic
mapping (SCDNR 1972).

F&ME
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5. SUBSURFACE CONDITIONS

5.1. Soil Stratigraphy

The soil borings indicate six (6) main strata underlying the project. The following table provides
a very generalized summary of the encountered soils across the project. Due to the lateral extent
and variable topography of the project, depths and elevations of the stratigraphy may vary greatly.
Refer to the boring location plans and the individual boring logs for more accurate subsurface
information at a particular location.

Soil Stratification Table
Approx. Average
Geologic Layer USCS Soil AASHTO - Avg SPT - opig,
- . Soil N-Value . Comments
Formation Thickness Type Classificati (bpf) Resistance
(£ assification p (ts)
Existing A-2-4/
Embankment 2-30 Cil\;[(/jll\—l/[?s/ C A-2-6/ 13 41
Fill A-4/A-6/A-7
GC/SM/SC/ | A-1/A-2-4/ @Rlbﬂfgﬁsl ggerfglga
Alluvium 0-30 ML/MH/CL/ | A-2-6/A-4/ 14 46 sfio’p Creé;‘nw
CH A-5/AG6/AT St. Andrews Rd.
Coastal Plain 040 SM/SC/SP/ Aié;i_?/é/ 15 57 Generally north of 1-26/
(Pleistocene) i MH/CL/CH A—— 6/ A——7 I-20 intersection
Residuum 5-80 SM/ML A-2-4/A-4 33 42
PWR 10-100+ SM/ML A-2-4/A-4 100+ N/A
Bedrock - -- -- - -- See Section 5.2

5.2. Rock Conditions

Following auger refusal conditions encountered in the test borings, rock coring operations were
conducted. The core depths vary from ten (10) feet to eighty (80) feet. The greater core depths
are at the downhole seismic borings for acquiring subsurface shear wave velocity data to a depth
of 100+ feet. F&ME utilized diamond NQ rock coring techniques to recover the rock core
samples in general accordance with ASTM D2113. S&ME utilized diamond NQ rock coring
techniques in borings other than the downhole seismic borings in general accordance with ASTM
D2113. For the downhole seismic borings, S&ME utilized HQ sized rock coring equipment.

At a majority of the boring locations, the rock type is fine-grained and is generally classified as
phyllite, schist, or amphibolite. Towards the eastern extent of the project near the Saluda River,
the rock is classified as extremely strong (ie. > 30,000 psi) granite. The fine-grained rock is
classified as weak to medium-strong and highly weathered to moderately weathered. The in-situ
rock has numerous, wide joints. At many locations, the joints are nearly vertical, and the
geotechnical drilling was slow and difficult. The core recovery (REC) ranges from zero percent
(0%) to one hundred percent (100%), and the rock-quality designation (RQD) for the lengths
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recovered ranges from zero percent (0%) to one hundred percent (100%). UC strengths of the
intact fine-grained rock samples generally range from 500 to greater than 30,000 pounds per square
inch (psi) with a maximum recorded strength of almost 70,000 psi. Several of the UC strength
tests indicate a shear failure along a visually discernable bedding plane. As such, the indicated UC
rock strengths may not be representative of the actual rock strength. Further in-situ or laboratory
testing may be employed to investigate this condition.

The granite is classified as very strong to extremely strong and highly weathered to fresh. The in-
situ rock has numerous, very tight joints. Joints are dipping at low to high angles (0 to 90 degrees)
with a majority of the joints dipping between 0 and 50 degrees. The core recovery (REC) ranges
from six percent (6%) to one hundred percent (100%), and the rock-quality designation (RQD)
for the lengths recovered ranges from zero percent (0%) to one hundred percent (100%). UC
strengths of the intact rock samples generally range from 3,000 to greater than 30,000 psi.

A summary of the rock core compressive strength testing is provided in Appendix B and Appendix
C. A graphical summary of all of the rock strengths performed by F&ME and S&ME is provided
in the chart below.

Carolina Crossroads - Unconfined Compressive Rock Strength Summary
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5.3. Subsurface Shear Wave Velocity

Six (6) downhole seismic borings were performed along the project. The shear wave velocity
measurements recorded within these boreholes are summarized in the following chart.
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The shear wave velocity information was submitted to SCDOT for development of the project seismic

design data.
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5.4. Groundwater Conditions

Groundwater table measurements were recorded immediately following completion of the borings
and/or 24-hours following completion of the borings. The depth to the groundwater table is
highly variable across the project. The depth to the groundwater table ranged from approximately
one (1) to fifty (50) feet. Groundwater elevations along this project will fluctuate with climactic
events. During and following periods of rainfall, the water table may be encountered at higher
elevations than identified on the field testing logs. In addition, the project is conducive to perched
groundwater conditions. We would expect that water from recent rainfall would sit atop the
denser, fine-grained residuum. Perched groundwater is not indicative of the true, static
groundwater table. The Design-Build team should evaluate the groundwater conditions at discrete
locations and exercise engineering judgement to assign an appropriate groundwater table for
design purposes.

6. CONCEPTUAL GEOTECHNICAL ASSESSMENT

The geotechnical information, provided herein, is conceptual and is based on limited geotechnical
data. The information provided should be supplemented and evaluated relative to the SCDOT GDM
and Team specific design and construction requirements for preliminary and final design purposes.
Following the collection of additional subsurface data, these recommendations may change or become
invalid. For each bridge site, we have provided very general and conceptual geotechnical information
based on the subsurface information collected by F&ME and S&ME during this phase of the project.
The conceptual bridge foundation information is provided in tabular form in Section 6 of Appendix

A.
6.1. Site Preparation

Based on the subsurface conditions encountered during the field investigations, the soil subgrade
below the planned embankment areas appear to be adequate for embankment construction. The
embankment subgrade soils may contain appreciable silt and mica content that, when wet, would
perform unsatisfactorily. The shear strength of these soils tends to deteriorate during wet
conditions as they are re-worked by construction equipment. For this condition, localized
mucking, bridge lifts, and/or soil reinforcement may be requited to achieve acceptable
performance for normal, static conditions. During and following periods of rainfall, mucking
operations may be more prevalent. Depending on the locations and composition of the subgrade
soils, mucking may be minimized if the soils are allowed to dry.

Earthwork excavation will be required to meet the proposed roadway grade at select locations
based on the D-B Team’s roadway design. These excavations could encounter hard soils or rock
near the ground surface that may require non-typical earthwork construction equipment. In
general, shallow rock was encountered at locations near the western extent of the project along I-
26. Shallow rock and/or PWR may be encountered at other locations throughout the project that
were not explored during the investigations that were performed under this scope of work. In
addition, boulders of varying sizes may be encountered in the existing embankments. We
anticipate that the presence of boulders increases moving towards the eastern extent of the project
along 1-26.

F&ME
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Atlocations across the project, cut sections are indicated on the concept plans to meet the planned
roadway grades. At these locations, there may be appreciable mica content in these soils. Mica in
soils can affect the engineering properties of the soil, especially the compaction properties. The
Design-Build team should carefully evaluate the soils in the locations designated for excavation if
these soils are planned to be reused as fill in new embankment construction.

Earthwork activities will impact a variety of other construction elements associated with the
project. 'The cut/fill and the depth to rock/PWR relative to the cut/fill depths should be
addressed for, at a minimum, new and existing pipe culverts, new and existing box culverts, jack-
and-bore installations, and temporary shoring. If existing pipe or box culverts are expected to
support additional loading from fill placement or increased live loading from reduced cover, the
culverts should be structurally and geotechnically evaluated for the additional loading.

6.2. Buried Elements

During previous vintages of highway construction along this corridor, a variety of buried elements
have been discovered or are known to exist. These elements consist of boulders, construction
and demolition waste, etc. Specifically, we understand that the previous Piney Grove Rd. bridge
debris is buried in the vicinity of the I-26 EB off-ramp. We have identified several locations where
buried structures exist that may impact roadway and/or bridge construction. We have not
attempted to identify all the buried elements along the project, and the Contractor should be
prepared to deal with buried elements when performing earthwork activities along the corridor.

6.3. 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 is considered the most devastating seismically induced geotechnical hazard.

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.

Based on a qualitative review of the collected subsurface information, seismic Soil Strength Loss
(SSL) is not expected for most of the sites across the project. Localized pockets of material
susceptible to SSL. may be encountered at the sites where alluvium and Coastal Plain soils were
encountered. In general, structures near St. Andrews Rd., Broad River Rd., and the Saluda River,
may have soils that are susceptible to SSL. Depending on the location of these soils relative to
the existing and final grades, ground improvement may be required to meet acceptable
performance during and following the design seismic event.
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6.4. Seismic Induced Settlement

At locations where SSL triggering may be present, a seismic deformation analysis should be
performed to calculate the vertical settlement from the sand-like soil particle re-distribution. In
addition, the lateral displacements should also be calculated from lateral spreading of the liquefied
soils and their impact on foundations should be addressed.

Following the acquisition of additional subsurface information, the Design-Build Team should
carefully evaluate the liquefaction potential at each site and determine if ground improvement is
necessary to accommodate seismically induced settlement. The potential for seismically induced
settlements appears to be low across the majority of the project. However, structures near St.
Andrews Rd., Broad River Rd., and the Saluda River may have soils that are susceptible to
seismically induced settlement.

6.5. Static Settlement

In general, the proposed bridge and roadway embankment subgrade soils consist of moderate
density/consistency sand and silt above the static, groundwater table. Fill placement along the
project will result in deformation of the subgrade soils. We anticipate that any problematic soils
near the ground surface, would be removed and replaced prior to fill placement, since these soils
would be difficult to stabilize prior to embankment construction. We anticipate that a majority of
the settlement across the project would occur rapidly with fill placement. The potential for
extensive, long-term consolidation settlements appears to be low across the project. We did not
identify a specific geographic location across the project where appreciable long-term settlements
would be an issue.

6.6. Embankment Slope Stability

Static and seismic stability analyses are required at the bridge embankments and the retaining wall
locations regardless of the Roadway Operational Classification (ROC). Only static stability
analyses are required at the ROC IV roadway embankment locations. From reviewing the boring
logs, we anticipate that most of the static and seismic slope stability analyses will yield resistance
factors that meet the GDM criteria without ground improvement. In certain locations, soil
reinforcement may be necessary to achieve the desired resistance factor. In general, embankments
and walls near the Saluda River and Broad River Rd. may present challenging global stability soil
conditions.
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6.7. Ground Improvement

In general, the potential for ground improvement for this project appears to be low. At various
bridge embankment and retaining wall locations, ground improvement to mitigate seismic
instability and/or excessive seismic deformations may be required. If ground improvement is
required to achieve acceptable seismic performance, we would anticipate that it would be limited
to those structures with appreciable coastal plain and alluvial soils below the ground water table.
In general, these locations are expected to be mostly confined to bridges and/or walls near the
Saluda River and Broad River Rd. We anticipate that the ground improvement would target
increasing shear strength as opposed to mitigating settlement. These types of ground
improvements would include, but are not limited to, geogrid, geotextile, and discrete elements
that would densify, add strength, and/or improve drainage. Deeper, in-situ ground
improvements such as stone columns and deep soil mixing may require penetration into hard
soil and/or rock and would likely present constructability issues.

6.8. Foundation Corrosion 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 pH less 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 select soils collected along the project corridor.
Electrochemical test results are provided in Appendix B and Appendix C. Based on the pH test
results, the potential for steel corrosion is indicated to be moderate across the project. Several of
the test results indicated pH levels less than 5.5. Sulfate levels were generally less than the
allowable limits, and the potential for subsurface concrete degradation is indicated to be low.
Following additional subsurface testing, the D-B team should carefully evaluate the geotechnical
conditions relative to corrosion and degradation and provide mitigation measures, as necessary.
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6.9. Pile Foundations

Pile foundations are anticipated for support of the bridge end bents and may be used for support
of bridge interior bents depending on the site geometry and subsurface conditions. Pile
foundations may also be used to support retaining walls, sound walls, and overhead signs. Driven
pile installations would be preferred, and we anticipate that most locations can utilize driven pile
techniques. Some locations may require pre-drilling in order to meet the minimum pile tip
elevations for lateral stability. The potential for predrilling is higher along 1-26, west of St.
Andrews Rd. In general, pile foundations are considered preferable for the anticipated
construction. Specific pile foundation design issues are discussed in the following sections.

6.9.1. Axial Resistance

The Strength limit state axial loading conditions are likely to govern the geotechnical pile
designs at most of the bridge sites.

Driven piles will develop a majority of the required driving resistance through end bearing on
PWR or bedrock. We expect that medium to large pile hammers will be required to advance
piles through the denser residuum to the bearing stratum. For a majority of the pile
installations, the pile driving termination criteria may consist of driving the piles to a refusal
condition. The Contractor should exercise care to not over-drive, over-stress, and damage
piles on an impenetrable bearing stratum.

If the pile tip elevations are placed above a location where a pile driving practical refusal
condition exists, then the D-B Contractor may elect to perform Pile Dynamic Analyses (PDA)
testing with CAPWAP measurements to monitor pile driving stresses during driving and to
verify the in-place, driven pile resistance. If the required driving resistance is not attained
during initial drive, then a wait period may be implemented to allow for pile freeze. Following
the wait period, pile driving re-strikes should be performed. Continuous PDA testing should
be considered during both the initial drive and the re-strikes, as necessary. The number of
required PDA tests shall be in accordance with the GDM.

6.9.2. Lateral Resistance

For the Strength limit state, Service limit state, and the Extreme Event limit state, we anticipate
that the driven piles will develop the required lateral stability in the existing embankment fill
and the upper residual, alluvial, or coastal plain soils. SSL should be evaluated to determine if
foundations should be extended below the depths needed to satisfy the Strength and Service
limit states. At the end bents, the seismic bridge abutment backwall passive pressure shall be
calculated in accordance with Chapter 14 of the GDM for the existing embankment fill
material or the selected embankment fill matetial.
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6.9.3. 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 and may be
utilized at interior bents depending on the site geometry and subsurface conditions. The
anticipated pile length for non-displacement piles could vary from ten (10) feet to ninety (90)
feet across the project. Pre-stressed concrete (PSC) piles may be used where appreciable
alluvium and/or coastal plain soils are present. We do not expect the subsurface conditions
at most sites along the project would be conducive to PSC piling.

Based primarily on experience, large boulders may exist in the alluvial soils and near the Saluda
River. In addition, some boulders may exist in the existing embankments from previous
vintages of road construction. We anticipate that shallow rock or boulders may have been
removed under the travel lanes at the time of construction, disposed of in the existing
embankment side slopes, and covered with fill material. During our field investigation, only a
few boreholes encountered material that was considered a potential boulder, but we expect
that more boulders would exist than is indicated in the provided test borings. The probability
of encountering boulders increases moving east along 1-26, towards Columbia. If boulders
are discovered during pile installations, predrilling and/or rock coring may be required to
bypass the impenetrable layer and achieve pile lateral stability.

Based on the anticipated pile lengths, we expect that most steel pile foundations will require a
pile splice and will be driven in two (2) sequences. When pile driving in the dense residuum
and when pile tip elevations are above the minimum tip elevations, the Contractor should be
careful to minimize the time between sequences to avoid substantial pile freeze such that the
piles cannot be further advanced to a minimum tip elevation requirement. We anticipate that
a medium/large pile hammer will be required to advance the piles through the dense residuum
to the bearing stratum. We expect that most piles will be driven to a practical refusal condition
on PWR or bedrock. The Contractor should exercise care to not over-drive, over-stress, and
damage piles on an impenetrable bearing stratum after encountering a practical refusal
condition. Assuming that pile installations will terminate on a practical refusal condition and
due to the proximity of commercial and residential structures relative to the proposed
construction, the Contractor should develop a strategy to manage and limit the generated
earth-borne vibrations from pile installations.

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.
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6.10. Drilled Shaft Foundations

We anticipate that drilled shaft foundations would primarily be used at the bridge interior bents.
Drilled shafts may also be used for support of retaining walls, sounds walls, and overhead signs.
We anticipate that drilled shaft sizes could range from 36 inch to 84 inch diameter shafts. Specific
drilled shaft design issues are discussed in the following sections.

6.10.1. 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, we expect that a majority of the
drilled shafts will develop the required axial resistance through skin friction in the residuum,
IGM and bedrock and/or through end bearing on PWR or bedrock. Since drilled shafts
mobilize shaft resistance and end resistance at different displacements, it is difficult to predict
the load transfer from skin resistance to tip resistance. The Design-Build Team should
exercise caution when using a drilled shaft design including both skin friction and end bearing
in PWR and rock.

Construction casing will be required to facilitate drilled shaft construction. It is anticipated
that the casing would either be socketed in stable, residual soils or advanced to the top of PWR
or bedrock. We anticipate that casing lengths would be on the order of ten (10) to forty (40)
feet long. The drilled shaft design methodology does not allow for resistance development in
the cased portion of the drilled shaft. As such, the drilled shaft design will generate the required
resistance in the uncased portion below the casing tip elevation. The anticipated drilled shaft
lengths below the casing tip elevations may range from ten (10) feet to eighty (80) feet.

6.10.2. Lateral Resistance

For the Strength limit state and Extreme Event I limit state, the drilled shafts will develop
most of the required lateral stability in dense residuum, PWR, and/or rock. Most sites do not
cross waterways and are not impacted by scour, but the bridges over the Saluda River will
likely scour to PWR or rock. The lateral resistance will be developed below the scour elevation.
At the river crossings where the rock is extremely strong, the geotechnical drilled shaft design
may be governed by lateral stability requirements. At other locations, we expect the axial
loading condition will govern the geotechnical design.

6.10.3. Constructability

Drilled shaft construction will likely require excavation of hard soil (SPT N-values in excess
of 100 bpf) or rock. In general, the measured rock strengths along the project suggest weak
to extremely strong rock conditions. The extremely strong rock conditions are generally
confined to the eastern extent of the project near the Saluda River. Rock strengths at these
locations may exceed 30,000 psi with maximum measured values of 70,000 psi and will be
difficult and time-consuming to excavate. In addition, the softer, fine-grained rock has
nearly vertical joints at several locations. The vertical jointing will affect the Contractor’s
drilling advancement rate. The Contractor should be prepared to deal with jointed and
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fractured rock in their drilled shaft installation plan. Specialized drilling equipment may be
required to excavate through the PWR and into the bedrock. This may include, but not be
limited to, rock augers, core barrels, or pneumatic equipment. The Contractor should be
prepared to provide equipment capable of drilling through rock with compressive strengths
on the order of 70,000 psi.

Drilled shaft excavations in PWR may require other equipment beyond a standard soil auger.
In addition, drilling in this material without a mineral slurry may result in sloughing of the
sides of the excavation. The sloughed material may fall to the bottom of the excavation, and,
if not propetly cleaned prior to concreting, may result in defects at the bottom of the drilled
shaft.

6.11.Shallow Foundations

Shallow foundations are not typically utilized on SCDOT bridges due to the difficulty with
balancing both settlement and bearing capacity requirements. At select locations where the site
geometry and the soils conditions allow, shallow foundations may be suitable as a bridge
substructure element. Shallow foundations may be desired for support of retaining walls but
may also be used for sound walls and overhead signs if the conditions allow. Specific shallow
foundation design issues are discussed in the following sections.

6.11.1. Bearing Capacity and Settlement

Where hard residuum, PWR, or bedrock is shallow and where the groundwater table is below
the bearing elevation, shallow foundations may be an appropriate foundation option for
bridges, walls, and/or signs. If SSL and/or soft soils are present below the proposed bottom
of footing elevation and if shallow groundwater is present above the proposed bottom of
footing elevation, then shallow foundations should not be considered. The Structural
Engineer and Geotechnical Engineer should coordinate their designs such that all
performance criteria are met.

6.11.2. Constructability

The ability to utilize shallow foundations may be limited by the site geometry. For example,
shallow foundations will likely not be appropriate for the bridges over the interstates due to
the proximity of existing traffic relative to the available space in the median. The footings
would likely need to extend below the interstate pavement section. Depending on the
construction sequencing and maintenance of traffic concept, temporary shoring may be
implemented to facilitate the shallow foundation construction. We anticipate that shallow
foundations would be suitable at the new bridge sites where an existing embankment does
not impact the design and where construction would not need to accommodate existing
traffic. Open excavations, without the use of temporary shoring, may be allowed to provide
clearing for the proposed shallow foundation geometry and to access the bearing elevation.
The shallow foundation subgrade soils will likely be moisture sensitive, and surface water
should be directed away from any excavation to avoid undercutting.

Given the appropriate site and soil conditions, we see no unusual constructability conditions
that would inhibit the use of shallow foundations for this project.
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7. EXISTING INTERSTATE PAVED SHOULDERS

Seventy (70) pavement cores and subsequent shallow soil test borings were performed along the
existing interstate paved shoulders. Charts are provided in Section 5 of Appendix A that graphically
summarizes the existing paved shoulder thickness and AASHTO soil classification of the subgrade
material. From observations of the extracted cores, the existing I-26 shoulder asphalt thickness
generally varies from six (6) inches to twenty (20) inches, the I-20 shoulder asphalt thickness generally
varies from twelve (12) inches to fifteen (15) inches, and the 1-126 shoulder asphalt thickness generally
varies from one (1) inch to ten (10) inches. The thin asphalt shoulder sections encountered along I-
126 are confined to areas near the existing Colonial Life Blvd. interchange.

From the soil test borings and subsequent CBR testing, we note that the quality of the subgrade
material below the existing paved shoulders varies from fair to poor. Several borings along I-26, 1-20,
and I-126 indicated subgrade material with an AASHTO classification higher than A-4. The following

table summarizes the existing paved shoulder data along the interstates.

Existing Interstate Paved Shoulder Data
Interstate Pavemen(‘;’ll;hickness CBR @ 95% Compaction
b N];) ' D 221 Max | Min Avg No. D A Max | Min Avg
oints Points
1-26 59 22 4 11 11 18.3 1.8 8.0
1-20 20 31 8 14 7 12.8 2.5 7.7
1-126 8 11 1 7 3 8.5 5.9 7.4

8. LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical engineering practice
for specific application to the referenced 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.
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Carolina Crossroads Field Investigation Summary F g ME
Bridge Soil Test Borings

Richland/Lexington County, South Carolina ) o - e
CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth
7 7 7 /eMSL 1
B-1 Bridge Harbison Blvd. 40+96 27L 816654 1953702 34.077821 -81.152916 315.9 56.0
B-2 Bridge Harbison Blvd. 42+18 75R 816697 1953855 34.07794 -81.152411 313.8 74.3
B-3 Bridge Tram Rd/Beatty Rd. Overpass 119+10 69 L 808844 1960339 34.056383 -81.130962 308.4 83.8
B-4 Bridge ‘Tram Rd/Beatty Rd. Overpass 122+15 821 808918 1960635 34.056587 -81.129985 312.7 98.6
B-5 Bridge St. Andrews Rd. 28+24 185 L 804665 1964045 34.044909 -81.118709 218.8 68.7
B-6 Bridge St. Andrews Rd. 27496 104 R 804384 1964120 34.044138 -81.118461 225.9 78.6
B-6A Bridge St. Andrews Rd. 27+96 104 R 804384 1964120 34.044138 -81.118461 225.9 89.7
B-7 Bridge St. Andrews Rd. 31+21 161 R 804444 1964443 34.044305 -81.117392 209.1 63.6
B-8 Bridge 126CDW1 7332407 17R 802558 1966150 34.039125 -81.11175 271.7 102.8
B-9 Bridge 126RDB 6389+63 155 L 802039 1965895 34.037698 -81.112592 259.9 80.0
B-10 Bridge 1-26 339+52 78R 801746 1966361 34.036894 -81.111053 247.4 96.0
B-11 Bridge 1-26 341+66 78 L 801677 1966616 34.036706 -81.110209 254.0 105.8
B-12 Bridge 120RC1 5161453 52L 801210 1966755 34.035422 -81.10975 271.0 98.8
B-13 Bridge 120RCA 5164+15 36L 801253 1966998 34.03554 -81.108946 272.8 88.7
B-14 Bridge 126RBD 4353+87 96 L. 801094 1966915 34.035105 -81.109222 269.6 55.0
B-14A Bridge 126RBD 4353485 92 1L 801090 1966915 34.035092 -81.109222 269.6 88.8
B-15 Bridge 120RC2 5163+92 14 L 800754 1966969 34.034225 -81.108953 275.3 100.0
B-16 Bridge 120CDW?2 7149+55 55R 8014064 1965386 34.036116 -81.11427 217.9 103.6
B-17 Bridge 120RAC 3150+78 17L 801575 1965771 34.036423 -81.112998 233.1 104.5
B-18 Bridge 1-20 154+03 100R 801410 1965914 34.035968 -81.112527 236.5 95.1
B-19 Bridge 120RC1 5152+72 7R 801091 1965879 34.03511 -81.112637 238.6 98.6
B-20 Bridge 120RC1 5154+37 55L 801163 1966040 34.035292 -81.112109 240.5 98.6
B-21 Bridge 120RAC 3166+23 9L 802171 1966972 34.038065 -81.109037 285.4 73.9
B-22 Bridge 120RAC 3168+53 8L 802210 1967172 34.038048 -81.108284 283.9 88.0
B-23 Bridge Burning Tree 9344+08 43R 802357 1967282 34.038575 -81.108015 312.2 99.1
B-24 Bridge 126RDB 6371+79 36L 801858 1967156 34.037204 -81.108429 279.0 98.6
B-25 Bridge 120RCA 5172468 17L 801917 1967345 34.037368 -81.107803 284.1 98.6
B-26 Bridge 126RBD 4358+24 21L 801288 1967277 34.035638 -81.108026 269.8 98.6
B-27 Bridge 120RCA 5168+49 39L 801530 1967285 34.036302 -81.108 281.3 98.7
B-28 Bridge Burning Tree 9352+16 1R 801702 1967660 34.036778 -81.106763 297.0 54.9
B-29 Bridge Bush River Rd. 78+45 38 L 799581 1967990 34.030949 -81.105665 225.1 76.8
B-30 Bridge Bush River Rd. 87+38 2L 799422 1968869 34.030514 -81.102766 234.2 98.6
B-31 Bridge 1-126 C/D E 8379+66 43 L 798614 1968802 34.028294 -81.102982 205.7 55.5
B-32 Bridge 1-126 C/D E 8382+97 19R 798319 1968958 34.027484 -81.102468 194.7 85.7
B-33 Bridge 1-26 385+33 3L 798082 1968924 34.026832 -81.102580 183.3 74.6
B-34 Bridge 1-26 389+21 14 L 797694 1968897 34.025765 -81.102667 196.8 74.6
B-35 Bridge 1-126 Ramp CA 7388+26 146 L 797943 1969288 34.026450 -81.101378 185.2 55.0
B-36 Bridge 1-126 Ramp CA 7387+14 1L 798093 1969190 34.026863 -81.101700 216.5 77.2
B-36A Bridge 1-126 Ramp CA 7387+06 9L 798101 1969190 34.026884 -81.101700 217.2 78.6
B-37 Bridge 1-126 Ramp DB 6013+18 10L 797642 1970075 34.025625 -81.098778 185.2 64.3
B-38 Bridge Colonial Life Ramp A 3027+51 55R 796497 1970910 34.022482 -81.096018 184.6 317
B-39 Bridge 1-26 Ramp C 5027+19 10L 796309 1970609 34.021963 -81.097012 177.1 32.2
B-40 Bridge Colonial Life 11+56 7L 795908 1971184 34.020864 -81.095111 193.8 94.0
B-41 Bridge Colonial Life 12+63 52R 795928 1971304 34.020919 -81.094715 192.8 78.5
B-42 Bridge Colonial Life 15+15 71L 796181 1971424 34.021612 -81.094321 218.6 87.0
B-43 Bridge 1-26 395+13 35R 797148 1968669 34.024263 -81.103418 181.0 73.0
B-44 Bridge 1-26 398+36 9L 796798 1968667 34.023303 -81.103422 165.5 26.2
B-45 Bridge 1-26 401+11 76 L 796553 1968540 34.022629 -81.103841 183.3 47.0
B-46 Bridge 1-126 Ramp DB 5987+48 49 L 796524 1968194 34.022548 -81.104982 168.9 48.6
B-47 Bridge 1-20 86+31 46 L 797947 1961317 34.026437 -81.127687 198.1 60.9
B-48 Bridge 1-20 80+48 76 R 797446 1960995 34.025058 -81.128747 1733 34.7
B-49 Bridge 1-20 84+09 421 797786 1961164 34.025993 -81.128191 194.4 58.3
B-50 Bridge 1-20 91+54 47R 798255 1961751 34.027285 -81.126258 212.6 92.2
B-51 Bridge 1-20 93+59 160 L 798545 1961746 34.028083 -81.126273 214.8 59.7
B-52 Bridge Bush River Rd. 27+51 38 L 799928 1963107 34.031889 -81.121786 247.7 93.2
B-53 Bridge Bush River Rd. 31+09 38 L 799770 1963428 34.031454 -81.120726 246.2 102.8
B-54 Bridge Executive Center Dr. 9138+99 8L 800825 1964119 34.034356 -81.118449 226.4 90.6
B-55 Bridge Executive Center Dr. 9140+90 24 L 800694 1964259 34.033997 -81.117986 2223 76.6
B-56 Bridge 1-20 201+61 183 L 802731 1971322 34.039615 -81.094676 305.8 101.4
B-57 Bridge 1-20 203+12 117R 802509 1971574 34.039007 -81.093844 311.6 105.2
B-58 Bridge 1-20 204+86 130 L 802806 1971629 34.039822 -81.093664 318.6 102.4
B-59 Bridge 1-20 206+15 155R 802608 1971871 34.039279 -81.092863 322.4 119.6
B-60 Bridge 1-26 Ramp C 5022+83 81L 796684 1970397 34.022994 -81.097713 173.8 26.7
B-61 Bridge 1-26 Ramp C 5012+33 8L 797478 1969704 34.025174 -81.100002 171.5 42.5
B-62 Bridge 1-126 Ramp DB 5996+62 83 L 797410 1968510 34.024985 -81.103943 167.2 45.7
B-63 Bridge St. Andrews Rd. 30+38 9L 804657 1964271 34.044894 -81.117949 2111 65.4
GEOTECHNICAI » ENVIRONMENTAI - MATERIALS
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Carolina Crossroads Field Investigation Summary F ME
Wall Soil Test Borings &

Richland/Lexington County, South Carolina ) o - e
CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth
)ia )ia )ia f-MSL )ia
W-1 Wall 1-26 31+13 94 L 825261 1946429 34.101444 -81.176987 314.6 30.7
W-2 Wall 1-26 40+35 56R 824478 1946936 34.099295 -81.175308 329.3 24.0
W-3 Wall 1-26 43471 61 L 824309 1947249 34.098831 -81.174273 330.1 213
W-4 Wall 1-26 80+48 66 R 821510 1949637 34.091152 -81.166366 297.3 43.6
W-5 Wall 1-26 84+21 67 L 821326 1949988 34.090647 -81.165209 295.2 24.5
W-6 Wall 1-26 165+87 87R 814948 1955093 34.073138 -81.148315 254.9 58.7
W-7 Wall 1-26 177+11 101 R 814071 1955798 34.070732 -81.14598 245.9 40.6
W-8 Wall 1-26 180+57 99 L 813932 1956172 34.070351 -81.144744 247.0 41.2
W-9 Wall 1-26 192+74 57R 812895 1956827 34.067504 -81.142577 255.5 49.2
W-10 Wall 1-26 194+70 58 L 812817 1957041 34.067289 -81.141871 257.3 53.6
W-11 Wall 1-26 236+42 108 R 809569 1959663 34.058374 -81.133196 310.2 38.6
W-12 Wall 1-26 244+17 108 R 808994 1960183 34.056795 -81.131476 317.9 45.0
W-13 Wall 1-26 298+70 86 R 804948 1963829 34.045687 -81.119423 229.4 59.9
W-14 Wall St. Andrews Rd. 36+24 212L 804987 1964717 34.045796 -81.116491 227.1 53.6
W-15 Wall 1-26 314+37 75R 803724 1964807 34.042325 -81.11619 214.3 43.6
W-16 Wall 1-26 320+94 180 R 803142 1965130 34.040728 -81.115119 2153 68.9
W-17 Wall 1-26 330+80 313R 802286 1965636 34.038376 -81.113448 248.6 79.9
W-18 Wall 1-20 C/C W2 3144404 36R 801270 1964835 34.035582 -81.116087 194.2 34.3
W-19 Wall 1-20 C/C W2 5148+30 38R 800941 1965443 34.034679 -81.114079 201.9 54.8
W-20 Wall 120RC2 5160+07 6R 800832 1966617 34.034383 -81.110204 266.5 79.9
W-21 Wall Burning Tree 9359+70 50R 800946 1967554 34.034699 -81.107111 274.1 58.7
W-22 Wall 1-26 407+19 77L 795992 1968313 34.021085 -81.104590 185.9 79.1
W-23 Wall 1-126 Ramp DB 6022+73 53L 796966 1970751 34.023770 -81.096544 185.6 28.6
W-24 Wall 1-26 443+21 120 L 792639 1966989 34.011868 -81.108948 2773 39.2
W-25 Wall 1-26 448+02 158 R 792304 1966546 34.010945 -81.110409 275.7 36.2
W-26 Wall 120CDW1 7175+80 33R 802274 1967879 34.038351 -81.106044 282.0 58.7
W-27 Wall 1-20 182+21 134R 802157 1968593 34.038030 -81.103686 275.3 74.1
W-28 Wall 1-20 196+37 T9R 802228 1969995 34.038228 -81.099057 319.9 69.8
W-29 Wall 1-20 205+84 192R 802230 1970979 34.038238 -81.095809 284.2 59.9
W-30 Wall 1-20 226+17 110 L 803339 1972737 34.041290 -81.090007 292.4 64.0
W-31 Wall 1-20 240+69 167R 803742 1974160 34.042401 -81.085312 224.7 64.5
W-32 Wall 1-20 252+84 60 L 804490 1975143 34.044459 -81.082066 189.8 54.7
GEOTECHNICAI » ENVIRONMENTAI - MATERIALS
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Carolina Crossroads

Richland/Lexington County, South Carolina

Field Investigation Summary

Roadway Embankment Soil Test Borings

F&ME

CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth
)ia )ia )ia f-MSL )ia
RW-1 Embankment 1-26 16+31 48R 826293 1945357 34.104277 -81.180534 317.1 23.2
RW-2 Embankment 1-26 45+49 286 R 823943 1947113 34.097827 -81.174719 330.6 35.0
RW-3 Embankment 1-26 61496 106 R 822849 1948357 34.094826 -81.170602 317.9 28.8
RW-4 Embankment 1-26 84458 105R 821182 1949885 34.09025 -81.165545 294.7 6.0
RW-5 Embankment 1-26 96+28 47 L 820399 1950765 34.088101 -81.162637 290.9 24.1
RW-6 Embankment 1-26 116+31 4R 818796 1951970 34.083703 -81.158647 278.7 16.6
RW-7 Embankment 1-26 136+32 93 L 817340 1953350 34.079706 -81.154082 3161 29.3
RW-8 Embankment Harbison Blvd. 45+22 177 L 817090 1953820 34.079021 -81.152529 299.0 19.5
RW-9 Not Performed
RW-10 Embankment Harbison Blvd. 37+67 262 R 816219 1953753 34.076626 -81.152744 309.1 30.0
RW-11 Embankment 1-26 156+29 64 R 815701 1954501 34.075205 -81.150273 279.6 18.6
RW-12 Embankment 1-26 216+33 78R 811079 1958337 34.062518 -81.137582 286.1 30.0
RW-13 Embankment 1-26 236+31 48 L 809682 1959772 34.058683 -81.132839 304.4 23.8
RW-14 Embankment 1-26 256+29 55R 808131 1961035 34.054426 -81.128661 298.0 50.0
RW-15 Embankment 1-26 276+32 46 L 806714 1962454 34.050536 -81.123970 238.7 44.3
RW-16 Embankment St. Andrews Rd. 26+81 249 L 804682 1963902 34.044957 -81.119181 2253 48.5
RW-17 Embankment St. Andrews Rd. 30+75 269 L 804832 1964251 34.045368 -81.118030 212.2 23.5
RW-18 Embankment St. Andrews Rd. 29+98 539 R 804047 1964460 34.043214 -81.117335 207.3 85.8
RW-19 Embankment St. Andrews Rd. 32+12 241 R 804401 1964557 34.044186 -81.117017 216.7 39.3
RW-20 Embankment 126CDW1 7330+08 9R 802647 1965970 34.039370 -81.112346 267.9 40.0
RW-21 Embankment 126RDB 6391+19 118 L 801955 1965785 34.037467 -81.112953 248.3 40.0
RW-22 Embankment 126RBD 4342+46 3L 801298 1965993 34.035662 -81.112265 240.1 44.2
RW-23 Embankment 120RC2 5161+62 8R 800811 1966768 34.034325 -81.109706 273.6 73.9
RW-24 Embankment 1-26 336+30 61 L 802085 1966270 34.037826 -81.111352 275.6 40.0
RW-25 Embankment 120RAC 3160+88 69 L 802287 1966438 34.038380 -81.110800 277.8 44.9
RW-26 Embankment 126CDW1 7339+86 15R 802446 1966921 34.038820 -81.109205 294.1 45.0
RW-27 Embankment 1-20 165+58 84 L 801958 1966947 34.037479 -81.109119 272.6 45.0
RW-28 Embankment 120RCA 5171+07 29L 801762 1967350 34.036941 -81.107787 280.0 9.0
RW-28A Embankment 120RCA 5171426 22 L 801780 1967357 34.036991 -81.107763 280.1 43.7
RW-29 Embankment 120RCA 5165+86 38 L 801337 1967135 34.035772 -81.108495 278.1 50.0
RW-30 Embankment 126RDB 6364+52 15R 801160 1967364 34.035287 -81.107738 275.5 48.9
RW-31 Embankment Burning Tree 9357+06 18 L 801216 1967610 34.035440 -81.106928 296.2 60.0
RW-32 Embankment 1-26 356+26 78R 800479 1967462 34.033417 -81.107412 250.4 40.0
RW-33 Embankment 126CDW1 7347476 7L 802293 1967688 34.038403 -81.106673 294.6 45.0
RW-34 Embankment 126RBD 4366+82 4R 801923 1967832 34.037385 -81.106195 293.0 50.0
RW-35 Embankment 1-26 375495 182 L 799068 1968906 34.029541 -81.102643 210.8 49.3
RW-36 Embankment 1-126 Ramp CA 8389+86 03R 797898 1969505 34.026327 -81.100660 188.5 30.1
RW-37 Embankment 1-126 45+98 85R 794576 1972826 34.017205 -81.089689 191.1 32.3
RW-38 Embankment 1-126 Ramp DB 5985+51 74 L 796335 1968136 34.022027 -81.105175 169.5 16.6
RW-39 Embankment 1-26 420+96 67 L 794717 1967790 34.017580 -81.106312 199.3 352
RW-40 Embankment 1-20 69+86 61 L 796143 1959522 34.021474 -81.133604 238.9 20.8
RW-41 Embankment 1-20 Ramp C1 5148+49 221 801090 1965456 34.035089 -81.114037 211.1 41.6
RW-42 Embankment 1-20 199+05 149 L 802463 1970253 34.038875 -81.098205 3124 50.0
RW-43 Embankment 1-20 223+94 137 L 803018 1972649 34.040407 -81.090298 304.1 50.0
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Carolina Crossroads Field Investigation Summary F g ME
Richland/Lexington County, South Carolina Downhole Seismic Soil Test Borings

CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth
7 7 7 f-MSL 7

DH-1[ Downhole Seismic 1-260 164+44 85L 815167 1955135 34.073742 -81.148177 251.5 120.3
DH-2[ Downhole Seismic 120RAC 3159+24 78 L 802270 1966257 34.038335 -81.111397 278.8 118.6

DH-3| Downhole Seismic 126RCA 5383+63 119 R 798494 1969146 34.027965 -81.101848 209.3 8.2
DH-3A| Downhole Seismic 126RCA 5383+53 113R 798503 1969152 34.027991 -81.101829 208.7 120.7
DH-4[ Downhole Seismic 1-20 76+09 87R 797125 1960696 34.024177 -81.129735 185.7 120.2
DH-5[ Downhole Seismic 1-20 262+96 138 R 804767 1976137 34.045222 -81.078785 165.7 120.6
DH-6] Downhole Seismic 1-26 438+20 100 R 793186 1966981 34.013371 -81.108977 241.1 120.6

GEOTECHNICAI - ENVIRONMENTAI - MATERIALS
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Carolina Crossroads Field Investigation Summary F g ME
Pavement Soil Test Borings

Richland/Lexington County, South Carolina ) o e e
CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth
)ia )ia )ia f-MSL )ia
P-1 Pavement 1-26 9+96 54R 826771 1944940 34.105588 -81.181915 322.7 10.5
P-2 Pavement 1-26 21+90 60 L 825938 1945803 34.103304 -81.179059 313.3 11.0
P-3 Pavement 1-26 29+68 52R 825274 1946223 34.101481 -81.177665 3164 53
P-4 Pavement 1-26 39+32 49L 824625 1946943 34.099699 -81.175284 328.7 3.6
P-5 Pavement 1-26 49+45 51R 823809 1947553 34.097461 -81.173264 3255 104
P-6 Pavement 1-26 64+47 63 L 822779 1948651 34.094634 -81.169631 329.5 9.5
P-7 Pavement 1-26 69+68 52R 822317 1948918 34.093365 -81.168746 3333 11.0
P-8 Pavement 1-26 79+93 55L 821633 1949690 34.091489 -81.166193 299.1 10.8
P9 Pavement 1-26 89+92 49R 820822 1950281 34.089262 -81.164236 300.8 10.7
P-10 Pavement 1-26 103+56 52L 819840 1951233 34.086569 -81.161088 286.8 5.0
P-11 Pavement 1-26 109+94 63R 819276 1951550 34.085019 -81.160037 273.9 11.5
P-12 Pavement 1-26 120+00 49L 818571 1952277 34.083085 -81.157632 285.9 9.6
P-13 Pavement 1-26 130+35 43R 817714 1952865 34.080732 -81.155686 305.6 11.5
P-14 Pavement 1-26 139+93 51L 817035 1953547 34.078869 -81.153429 320.6 10.7
P-15 Pavement 1-26 149+94 47R 816201 1954109 34.076580 -81.151569 298.4 11.0
P-16 Pavement 1-26 159+98 50 L 815489 1954824 34.074625 -81.149206 269.5 9.1
P-17 Pavement 1-26 169+97 48R 814656 1955384 34.072338 -81.147351 248.8 10.7
P-18 Pavement 1-26 187+82 50 L 813342 1956597 34.068731 -81.143340 251.6 10.2
P-19 Pavement 1-26 189+85 53R 813120 1956646 34.068123 -81.143175 2533 113
P-20 Pavement 1-26 200+10 49L 812394 1957377 34.066130 -81.140758 265.7 114
P-21 Pavement 1-26 202481 52R 812121 1957472 34.065378 -81.140443 276.7 114
P-22 Pavement 1-26 220+14 48 L 810881 1958687 34.061975 -81.136427 280.6 10.8
P-23 Pavement 1-26 229497 51R 810085 1959273 34.059791 -81.134487 289.0 10.9
P-24 Pavement 1-26 240+01 48 L 809407 1960020 34.057929 -81.132018 313.4 9.1
P-25 Pavement 1-26 250+12 51R 808592 1960625 34.055690 -81.130018 306.6 9.8
P-26 Pavement 1-26 259+75 49 L 807944 1961345 34.053912 -81.127638 290.6 10.6
P-27 Pavement 1-26 270+00 50R 807118 1961959 34.051643 -81.125605 253.7 11.1
P-28 Pavement 1-26 280+09 50 L 806436 1962710 34.049773 -81.123124 244.9 10.7
P-29 Pavement 1-26 299+17 49R 804934 1963887 34.045648 -81.119233 229.0 11.3
P-30 Pavement 1-26 300+28 50 L 804908 1964034 34.045576 -81.118747 223.6 10.7
P-31 Pavement 1-26 307453 62R 804268 1964394 34.043821 -81.117556 211.8 11.2
P-32 Pavement 1-26 320+03 3L 803370 1965273 34.041355 -81.114649 220.4 10.9
P-33 Pavement 1-26 329+96 61 R 802507 1965782 34.038983 -81.112965 261.0 113
P-34 Pavement 1-26 350+08 61R 800951 1967064 34.034713 -81.108729 269.3 10.7
P-35 Pavement 1-26 360+72 72L 800247 1967871 34.032778 -81.106063 234.3 10.8
P-36 Pavement 1-26 370+82 51R 799408 1968442 34.030475 -81.104174 214.3 10.9
P-37 Pavement 1-26 379+07 289 L 798778 1969120 34.028745 -81.101935 209.6 6.0
P-38 Pavement 1-126 5+99 47R 797413 1970040 34.024996 -81.098892 184.0 10.8
P-39 Pavement 1-126 9+60 51L 797185 1970337 34.024369 -81.097912 184.1 10.8
P-40 Pavement 1-126 19+02 46 R 796376 1970830 34.022148 -81.096282 186.3 10.9
P-41 Pavement 1-126 28+97 61 L 795664 1971526 34.020192 -81.093984 199.1 10.0
P-42 Pavement 1-126 38495 46 R 794943 1972219 34.018214 -81.091694 212.0 10.8
P-43 Pavement 1-126 49+19 70L 794574 1973182 34.017202 -81.088513 184.4 10.5
P-44 Pavement 1-20 74+76 48 L 796483 1959876 34.022409 -81.132440 220.3 11.1
P-45 Pavement 1-20 84+69 47R 797125 1960639 34.024176 -81.129923 193.4 11.0
P-46 Not Performed
P-47 Pavement 1-20 104+83 46 R 798561 1962051 34.028128 -81.125269 220.7 114
P-48 Pavement 1-20 115+75 50 L 799407 1962748 34.030453 -81.122970 217.0 11.0
P-49 Pavement 1-20 125+37 39R 800016 1963500 34.032131 -81.120490 232.7 11.0
P-50 Pavement 1-20 135+36 60 L 800783 1964155 34.034242 -81.118330 228.6 11.0
P-51 Pavement 1-20 145+03 56R 801154 1965053 34.035264 -81.115367 209.7 12.6
P-52 Pavement 1-20 153+63 49 L 801538 1965828 34.036320 -81.112812 233.5 11.2
P-53 Pavement 1-20 166+97 49L 801970 1967089 34.037513 -81.108649 278.2 10.6
P-54 Pavement 1-20 170+50 51R 801990 1967455 34.037569 -81.107440 287.5 10.7
P-55 Pavement 1-20 180+25 47L 802313 1968378 34.038459 -81.104394 289.1 10.9
P-56 Pavement 1-20 191476 50R 802260 1969534 34.038316 -81.100580 314.9 10.9
P-57 Pavement 1-20 201+47 50L 802387 1970497 34.038666 -81.097399 311.6 11.1
P-58 Pavement 1-20 211+11 45R 802536 1971451 34.039080 -81.094251 306.2 11.1
P-59 Pavement 1-20 221+44 50L 803073 1972342 34.040557 -81.091312 308.6 114
P-60 Pavement 1-20 230+48 62R 803378 1973199 34.041399 -81.088482 276.7 11.0
P-61 Pavement 1-20 241+06 61 L 803963 1974090 34.043008 -81.085541 234.0 114
P-62 Pavement 1-20 249+59 45R 804251 1974901 34.043800 -81.082867 200.3 11.1
P-63 Pavement 1-20 261+07 50L 804850 1975883 34.045449 -81.079624 179.2 11.3
P-64 Pavement 1-20 269+93 46 R 805162 1976719 34.046308 -81.076867 177.4 11.1
P-65 Pavement 1-26 377+80 89 L 798851 1968889 34.028944 -81.102697 207.9 10.8
P-66 Pavement 1-26 391+69 89 L 797430 1968908 34.025039 -81.102628 188.3 10.8
P-67 Pavement 1-26 404+20 39R 796312 1968316 34.021965 -81.104580 184.7 10.6
P-68 Pavement 1-26 425491 49R 794301 1967497 34.016436 -81.107275 196.3 11.1
P-69 Pavement 1-26 425+91 49R 794301 1967497 34.016435 -81.107275 196.1 11.0
P-70 Pavement 1-26 435+45 60 L 793378 1967235 34.013898 -81.108136 225.1 10.6
P-71 Pavement 1-26 445+04 50R 792536 1966761 34.011584 -81.109698 265.1 11.3
GEOTECHNICAI L ENVIRONMENTAI - MATERIALS
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Carolina Crossroads
Richland/Lexington County, South Carolina

Field Investigation Summary
CPT & DMT Soundings

F&ME

3112 Devine Street

Columbia, South Carclina 29205

F B03.254.4540 F 803.254.4542

www, fmecol, com

CONSULTA
Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation Depth
[ [ 7 JAVISL [
CPT-B41 Bridge Colonial Life Pkwy. 12+59 55R 795924 1971303 34.020907 81.094718 192.5 37.0
DMT-B41 Bridge Colonial Life Pkwy. 12+29 50R 795928 1971300 34.020917 81.094728 192.4 35.0
CPT-RW42 Embankment 1-20 190+07 92 L 802407 1970259 34.038721 81.098185 3133 49.9
CPT-B34 Bridge 1-26 7392+29 10R 797619 1968988 34.025558 81.102365 195.5 39.6
DMT-B34 Bridge 1-26 7392+25 10R 797622 1968990 34.025567 81.102360 195.7 40.0
CPT-RW17 Embankment 1-26 302+09 217 L 804869 1964277 34.045472 81.117945 213.0 18.1
CPT-B12 Bridge 1-20 Ramp C 5161+13 18 L 801173 1966717 34.035320 81.109875 270.2 19.8
CPT-B56 Bridge 1-20 201+60 175 L 802723 1971325 34.039592 81.094669 305.7 50.1
CPT-B58 Bridge 1-20 204+85 130 L 802806 1971628 34.039821 81.093666 318.1 50.0
CPT-RW6 Embankment 1-26 116+07 262R 818805 1951943 34.083726 81.158735 277.2 14.6
CPT-RW24 Embankment 1-26 335+71 1L 802137 1966242 34.037969 81.111446 274.9 30.0
CPT-RW32 Embankment 1-26 356+46 78 R 800464 1967476 34.033375 81.107367 249.7 40.1
GEOTECHNICAI - ENVIRONMENTAI . MATERIALS
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Carolina Crossroads Field Investigation Summary F & M E
Auger Borings

Richland/Lexington County, South Carolina ! X LY L
CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation | Depth

ft 4 ft JEMSL 4

AP-1 W-4 1-26 80+48 66 R 821510 1949637 34.091152 -81.166366 297.3 83
AP-2 RW-5 1-26 96+28 47 L 820399 1950765 34.088101 -81.162637 290.9 16.3
AP-3 RW-6 1-26 116+31 44R 818796 1951970 34.083703 -81.158647 278.7 83
AP-4 RW-15 1-26 276+32 46 L. 806714 1962454 34.050536 -81.12397 238.7 10.5
AP-5 W-13 1-26 298+72 86 R 804947 1963830 34.045687 -81.119423 229.5 10.3
AP-6 RW-17 St. Andrews Rd. 30+75 269 L 804832 1964251 34.045368 -81.11803 212.2 10.5
AP-7 W-14 St. Andrews Rd. 36+24 212L 804987 1964717 34.045796 -81.116491 227.1 12.3
AP-8 RW-18 St. Andrews Rd. 29+98 539 R 804047 1964460 34.043214 -81.117335 207.3 8.5
AP-9 W-15 1-26 314+37 88 R 803716 1964796 34.042325 -81.11619 212.8 14.2
AP-10 W-15 1-26 314+41 88 R 803712 1964799 34.042325 -81.11619 212.8 13.2
AP-11 W-17 1-26 330+80 313 R 802286 1965636 34.038376 -81.113448 248.6 26.5
AP-12 RW-24 1-26 336+30 61 L 802085 1966270 34.037826 -81.111352 275.6 20.4
AP-13 B-21 120RAC 3166+23 9L 802171 1966972 34.038065 -81.109037 285.4 113.5
AP-14 B-17 120RAC 3150+78 17L 801575 1965771 34.036423 -81.112998 233.1 20.5
AP-15 B-10 1-26 339+53 84R 801742 1966356 34.036894 -81.111053 247.7 91.2
AP-16 B-25 120RCA 5172+65 23 L 801914 1967340 34.038065 -81.109037 284.1 383
AP-17 B-27 120RCA 5168+49 9L 801530 1967285 34.036302 -81.108 281.3 72.5
AP-18 B-13 120RCA 5164+15 36 L 801253 1966998 34.03554 -81.108946 272.8 183
AP-19 B-12 120RC1 5161+53 52 L 801210 1966755 34.035422 -81.10975 271.0 85
AP-20 RW-23 120RC2 5161+62 8R 800811 1966768 34.034325 -81.109706 273.6 40.5
AP-21 RW-32 1-26 356+26 78 R 800479 1967462 34.033417 -81.107412 250.4 20.5
B-34UD B-34 1-26 389+16 15 L 797699 1968899 34.02577797 -81.10266133 196.7 39.5
B-41UD B-41 Executive Center Dr. 12+61 58 R 795923 1971307 34.02090368 -81.09470637 192.5 24.5
B-50UD B-50 1-20 91+52 49R 798252 1961751 34.02727689 -81.12625825 212.3 42.5
B-56UD B-56 1-20 201+60 193 L 802740 1971318 34.03963907 -81.09469147 305.8 320
RW-42UD RW-42 1-20 190+15 90 L 802405 1970267 34.03871512 -81.09815873 313.7 42.0
W-18UD W-18 1-20 CD W2 3143+99 35R 801269 1964830 34.03557829 -81.11610295 194.3 12.0
W-23UD W-23 1-126 Ult. Flyover 06022+78 49 L 796960 1970751 34.02375235 -81.09654606 185.8 10.5
W-27UD W-27 1-20 173+18 137R 802153 1968591 34.03801933 -81.10369185 275.2 27.0

3112 Devine Street  Columbia, South Carclina 29205 P 8032544540 F 803.254.4542  www.fmecol.com



Carolina Crossroads

Richland/Lexington County, South Catolina

Field Investigation Summary

Bulk Soil Samples

F&ME

CONSULTANTS

Test Hole Locale Alignment Station Offset from CL Northing Easting Latitude Longitude Elevation [ Depth
)ia f f-MSL )ia
BS-1| Ex. Embankment 126 56+45 9L 823395 1948136 34.096324 -81.171336 319.2 1.0
BS-2| Ex. Embankment 126 80+48 66 R 821510 1949637 34.091152 -81.166366 297.3 5.0
BS-3| Ex. Embankment 126 136+32 93 L 817340 1953350 34.079706 -81.154082 316.1 5.0
BS-4| Ex. Embankment 126 168+46 67R 814761 1955273 34.072625 -81.147717 247.2 3.0
BS-5| Ex. Embankment 126 194+70 58L 812817 1957041 34.067289 -81.141871 257.3 5.0
BS-6| Ex. Embankment 126 244+56 69 R 808991 1960238 34.056787 -81.131297 313.9 4.0
BS-7| Ex. Embankment 126 282+30 61 L 804444 1964443 34.049344 -81.122606 248.0 5.0
BS-8| Ex. Embankment St. Andrews Rd. 26+91 134 L 804575 1963944 34.044662 -81.119042 222.8 5.0
BS-9| Ex. Embankment 126 314437 75R 803724 1964807 34.042325 -81.11619 214.3 5.0
BS-10 Cut Section Burning Tree 9344466 7L 802363 1967357 34.038593 -81.107765 306.7 5.0
BS-11| Ex. Embankment 120 168+67 91L 802065 1967236 34.037774 -81.108164 285.7 5.0
BS-12 Cut Section Burning Tree 9352+16 5R 801702 1967656 34.036777 -81.106777 297.0 5.0
BS-13] New Embankment 126RBD 4358+24 21L 801288 1967277 34.035638 -81.108026 269.8 8.0
BS-14| Ex. Embankment 126RBD 4353+87 96 L. 801094 1966915 34.035105 -81.109222 269.6 5.0
BS-15[ Ex. Embankment 120RAC 3150+78 17L 801575 1965771 34.036423 -81.112998 233.1 5.0
BS-16 Cut Section Burning Tree 9318+00 1R 803697 1965183 34.042253 -81.114948 223.1 5.0
BS-17 Cut Section Burning Tree 9329+00 1R 802881 1965911 34.040013 -81.112541 271.7 3.0
BS-18 Cut Section Burning Tree 9357+06 18 L 801214 1967606 34.03544 -81.106928 296.2 5.0
BS-19 Cut Section 126RBD 4333402 16R 802207 1965882 34.038159 -81.112633 283.9 3.0
BS-20 Cut Section 126CDE 8352+58 49R 800609 1967013 34.033771 -81.108896 273.2 5.0
P-1BS| Ex. Embankment 1-26 9+96 54 R 826771 1944940 34.105588 -81.181915 322.7 10.5
P-5BS| Ex. Embankment 1-26 49+45 51R 823809 1947553 34.097461 -81.173264 325.5 10.4
P-10BS| Ex. Embankment 1-26 103+56 52L 819840 1951233 34.086569 -81.161088 280.8 5.0
P-15BS| Ex. Embankment 1-26 149+94 47R 816201 1954109 34.076580 -81.151569 2984 11.0
P-20BS| Ex. Embankment 1-26 200+10 49L 812394 1957377 34.066130 -81.140758 265.7 114
P-25BS| Ex. Embankment 1-26 250+12 51R 808592 1960625 34.055690 -81.130018 306.6 9.8
P-30BS| Ex. Embankment 1-26 300+28 50L 804908 1964034 34.045576 -81.118747 223.6 10.7
P-35BS| Ex. Embankment 1-26 360+72 72L 800247 1967871 34.032778 -81.106063 234.3 10.8
P-41BS[ Ex. Embankment 1-126 28+97 61 L 795664 1971526 34.020192 -81.093984 199.1 10.0
P-42BS| Ex. Embankment 1-126 38495 46 R 794943 1972219 34.018214 -81.091694 212.0 10.8
P-43BS| Ex. Embankment 1-126 49+19 70L 794574 1973182 34.017202 -81.088513 184.4 10.5
P-44BS| Ex. Embankment 1-20 74+76 48 L 796483 1959876 34.022409 -81.132440 220.3 11.1
P-47BS| Ex. Embankment 1-20 104+83 46 R 798561 1962051 34.028128 -81.125269 220.7 114
P-50BS| Ex. Embankment 1-20 135+36 60 L 800783 1964155 34.034242 -81.118330 228.6 11.0
P-53BS| Ex. Embankment 1-20 166+97 49L 801970 1967089 34.037513 -81.108649 278.2 10.6
P-56BS| Ex. Embankment 1-20 191+76 50 R 802260 1969534 34.038316 -81.100580 314.9 10.9
P-58BS| Ex. Embankment 1-20 211+11 45R 802536 1971451 34.039080 -81.094251 300.2 11.1
P-63BS| Ex. Embankment 1-20 261+07 50 L 804850 1975883 34.045449 -81.079624 179.2 11.3
P-65BS[ Ex. Embankment 1-26 377+80 89 L 798851 1968889 34.028944 -81.102697 207.9 10.8
P-67BS| Ex. Embankment 1-26 404+20 39R 796312 1968316 34.021965 -81.104580 184.7 10.6
P-70BS| Ex. Embankment 1-26 435+45 60 L 793378 1967235 34.013898 -81.108136 225.1 10.6
RW-35BS| Ex. Embankment 1-26 375+95 182 L 799068 1968906 34.029541 -81.102643 210.8 10.0
RW-36BS[ New Embankment 1-126 Ramp CA 8389+86 03R 797898 1969505 34.026327 -81.100660 188.5 10.0
RW-37BS| Ex. Embankment 1-126 45+98 85R 794576 1972826 34.017205 -81.089689 191.1 10.0
RW-38BS[ Ex. Embankment 1-126 Ramp DB 5985+51 74 L 796335 1968136 34.022027 -81.105175 169.5 10.0
RW-39BS| Ex. Embankment 1-26 420+96 67 L 794717 1967790 34.017580 -81.106312 199.3 10.0
RW-40BS[ Ex. Embankment 1-20 69+86 61 L 796143 1959522 34.021474 -81.133604 238.9 10.0
RW-41BS| Ex. Embankment 1-20 Ramp C1 5148+49 22L 801090 1965456 34.035089 -81.114037 2111 10.0
RW-42BS[ Ex. Embankment 1-20 199+05 149 L 802463 1970253 34.038875 -81.098205 3124 10.0
RW-43BS| Ex. Embankment 1-20 223+94 137L 803018 1972649 34.040407 -81.090298 304.1 10.0
GEOTECHN Al - ENVIRONMENTAI L MATERIALS
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Carolina Crossroads
Geotechnical Base Line Report

APPENDIX A

SECTION 3 BORING LOCATION PLAN
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