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GEOTECHNICAL ENGINEERING REPORT
1905 Grayson Street

NORTH CHARLESTON, SOUTH CAROLINA
DECEMBER 8, 2017

 INTRODUCTION

This report presents the results of our geotechnical engineering services performed for the
proposed structure.  The site is located 1905 Grayson Street in North Charleston, SC 29405.

The project site was explored with two Cone Penetration Tests (CPTs) between 22 and 47 feet.
Additionally, two Hand Auger Borings (HABs) were performed adjacent to each CPT. The CPT
and HAB logs, field exploration description, and the exploration diagram are included in Appendix
A of this report.   The purpose of the study is to provide subsurface information and geotechnical
engineering considerations relative to:

n subsurface soil conditions n slab on grade and  foundation options
n groundwater conditions n other geotechnical design parameters

 PROJECT INFORMATION

2.1 Project Description

ITEM DESCRIPTION

Site Layout The site is moderately landscaped

Structure
We understand from provided preliminary plans that the proposed
structure includes a single family home with an adjacent driveway

Grading
Grading plans were not provided.  However, we are assuming
minimal fills will be required to achieve finish grade (i.e. 12 inches
or less).

FEMA Flood Zone The site is located in a X Flood zone

2.2 Site Location and Description

ITEM DESCRIPTION

Location
The project site located at 1905 Grayson Street in North
Charleston, SC 29405.

Existing improvements
Currently the site is undeveloped with the exception of an existing
fence

Existing topography Relatively flat lying
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 SUBSURFACE CONDITIONS

3.1 Typical Soil Profile

Based on the results of the field exploration, subsurface conditions on the project site can be
generalized as follows:

Description
Approximate Depth to

Bottom of Stratum
Material Encountered1

Stratum 1 4 to 6 inches Topsoil

Stratum 2 15 feet Loose silty sand

Stratum 3 19 feet Soft sandy silt

Stratum 4 24 feet Medium dense to dense silty sand

Stratum 5 31 feet Soft to medium stiff silty clay

Stratum 6 38 feet Loose to medium dense silty sand

Stratum 7 43 feet2 Loose sandy silt (Cooper Marl Formation)
1. Material descriptions are based on visual classification of HAB samples and correlations with CPT data.
2. Deepest sounding terminated in this stratum.

Conditions encountered at each of the test locations are indicated on the individual CPT and HAB
logs.  Details for each of the tests can be found on the records located in Exhibits A-4 and A-5
located in Appendix A of this report.

3.2 Groundwater

At the time of our exploration, the water table was estimated at a depth of approximately 7 feet
below the existing ground surface by examining the pore water pressure data collected in the CPT
logs.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff and
other factors not evident at the time the borings were performed.  Therefore, groundwater levels
during construction or at other times in the life of the structure may be higher or lower than the levels
indicated on the logs.  The possibility of groundwater level fluctuations should be considered when
developing the design and construction plans for the project.  The groundwater surface should be
checked prior to construction to assess its effect on site work and other construction activities.
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 GEOTECHNICAL CONSIDERATIONS

Based on the results of our investigation, the following geotechnical considerations were identified:

˂ The subsurface conditions are considered typical for the area.  The near surface soils that
will most impact construction consisted of sands and silty sands.

˂ We expect that development can proceed with site preparation activities normal for the
local area.  We do not anticipate widespread undercutting and replacement will be
required as part of site preparation.

˂ Excessively wet material should be moisture conditioned and recompacted.  After stripping
and grubbing, the subgrade should be proofrolled where possible to aid in locating loose
or soft areas.  Proofrolling can be performed with a loaded tandem axle dump truck.
Loose, soft, and/or wet soils that pump or rut excessively while proofrolling should be
removed and replaced or moisture conditioned and recompacted.

˂ According to the International Residential Code, 2012 edition (IRC 2012), residential
structures should be designed to withstand seismic loading without collapse.  The code
dictates the use of a seismic design category (SDC) and associated design procedures
based on the SDC determination to ensure residences have adequate resistance to
earthquake loading.  The SDC is determined from the calculated design spectral response
acceleration at short periods (SDS).  The SDS for the site is calculated to be 0.844g which
results in a Seismic Design Category of D1.

˂ Ground shaking during the seismic event can cause seismic settlements referred to as
liquefaction.  While the amount of settlement due to liquefaction is dependent on the
magnitude and distance from the seismic event, we estimate that the settlements from the
design earthquake may be up to 4 inches across the site.  Differential settlements may
range up to 100% of the total settlement depending on the depth and amount of
liquefaction and location relative to seismic event.  This amount of settlement is typical for
the Charleston area.
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˂ The proposed structure can be supported by shallow spread footing foundation systems
bearing on in situ or compacted Controlled Fill.  Design recommendations for shallow
foundations for the proposed structure are presented below:

DESCRIPTION Column Wall

Allowable bearing pressure1 2000 psf 2000 psf

Minimum dimensions 24 inches 12 inches

Minimum embedment below finished
grade

12 inches 12 inches

Estimated total static settlement2 <1 inch <1 inch

Estimated differential static settlement2 <1/2 inch between
columns

<1/2 inch over 30 feet

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum surrounding
overburden pressure at the footing base elevation. This assumes any unsuitable fill, debris or soft soils, if
encountered, will be undercut and replaced with Controlled Fill.

2. The settlement estimates are based on a maximum loads of 35 kips for columns, 4 kips per foot for strip footings
and the above allowable bearing pressure.  The foundation settlement will depend upon the variations within the
subsurface soil profile, the structural loading conditions, the embedment depth and dimensions of the footings, the
thickness of compacted fill, and the quality of the earthwork operations. These settlement magnitudes assume the
foundation subgrade will be repaired as recommended in this report.  The settlement calculations were based on
maximum footing sizes of 4 ft x 4 ft for columns and 2 ft wide strip footings.

The base of all foundation excavations should be free of water, debris and loose soil prior to
placing concrete.  Concrete should be placed soon after excavating to reduce bearing soil
disturbance.  Should the soils at bearing level become excessively dry, disturbed or saturated,
the affected soil should be recompacted or removed prior to placing concrete.  Place a lean
concrete mud-mat over the bearing soils if the excavations must remain open over night or for an
extended period of time.  It is recommended that the geotechnical engineer be retained to observe
and test the soil foundation bearing materials.

If debris or unsuitable bearing soils are encountered in footing excavations, the excavation could
be extended deeper to suitable soils and the footing could bear directly on these soils at the lower
level or on lean concrete backfill placed in the excavations.  As an alternative, the footings could
also bear on properly compacted Controlled Fill extending down to the suitable soils.
Overexcavation for compacted structural fill placement below footings should extend laterally
beyond all edges of the footings at least 8 inches per foot of overexcavation depth below footing
base elevation.  The overexcavation should then be backfilled up to the footing base elevation
with Controlled Fill material placed in lifts of 8 inches or less in loose thickness (6 inches or less
if compacted with hand guided equipment) and compacted to at least 95 percent of the material's
modified effort maximum dry density (ASTM D1557).  The overexcavation and backfill procedure
is described in the following figure.
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5.0 FLOOR SLABS

Floor slabs can be supported by the in-situ soils or properly compacted Control Fill.  Concrete
floor slabs constructed on grade can be designed using the modulus of subgrade reaction
presented in the following table.

Design Recommendations

ITEM DESCRIPTION

Modulus of subgrade reaction
200 pounds per square inch per inch (psi/in) for
properly compacted point loading conditions

Aggregate base course / capillary break1 1 inches or less of free draining granular material if
needed or desired

1. Modulus of subgrade reaction value is for a 1 ft by 1 ft area and should be adjusted for appropriate size.

If a conventional slab and shallow foundation are used, the structural engineer should design the
slab to limit differential movements between the slab and foundation to reduce the possibility of
floor slab cracking.  Where appropriate, saw-cut control joints and expansion joints should be
placed in the slab to help control the location and extent of cracking.  For additional
recommendations refer to the ACI Design Manual.  Floor slab subgrade should be compacted to
100% of its modified Proctor maximum dry density (ASTM D1557).

The use of a vapor retarder should be considered beneath concrete slabs on grade that will be
covered with wood, tile, carpet or other moisture sensitive or impervious coverings, or when the
slab will support equipment sensitive to moisture. When conditions warrant the use of a vapor
retarder, the slab designer and slab contractor should refer to ACI 302 and ACI 360 for procedures
and cautions regarding the use and placement of a vapor retarder/barrier.
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Floor Slab Construction Considerations

On most project sites, the site grading is generally accomplished early in the construction phase.
However as construction proceeds, the subgrade may be disturbed due to utility excavations,
construction traffic, desiccation, rainfall, etc.  As a result, the floor slab subgrade may not be suitable
for placement of concrete, and corrective action would be required.

We recommend the area underlying the floor slab be rough graded and then proofrolled with a
tandem axle dump truck while being observed by the geotechnical engineer so as to achieve final
grade.  Areas where unsuitable conditions are located should be repaired by removing and
replacing the affected material with properly compacted fill.  All floor slab subgrade areas should be
moisture conditioned and properly compacted to the recommendations in this report immediately
prior to placement of the subbase and concrete. Any trenches should be backfilled with Controlled
Fill as described in the Material Types section in this report.

6.0 GENERAL COMMENTS

The recommendations presented herein have been developed on the basis of the subsurface
conditions encountered during the field investigation and our understanding of the proposed
construction.  Should changes in the project criteria occur or additional loading information
becomes available, a review must be made by Terracon to determine if modifications to our
recommendations will be required.

Terracon should be retained to review the final design plans and specifications so comments can
be made regarding interpretation and implementation of our geotechnical recommendations in the
design and specifications.  Terracon also should be retained to provide observation and testing
services during site preparations and grading, and other earth-related construction phases of the
project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings/soundings performed at the indicated locations and from other information
discussed in this report.  This report does not reflect variations that may occur between borings,
across the site, or due to the modifying effects of construction or weather.  The nature and extent
of such variations may not become evident until during or after construction.
 If variations appear, we should be immediately notified so that further evaluation and
supplemental recommendations can be provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.  Terracon can
perform these services on request.
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This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices.  No warranties, either expressed or implied, are intended or made.  Site
safety, excavation support, and dewatering requirements are the responsibility of others.  In the
event that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.
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Field Exploration Description
The test locations were selected by Terracon personnel and located in the field utilizing a commercially available
handheld Global Position System (GPS) unit.  Dependent on the prevailing weather conditions at the time of
boring/sounding layout and overhead power lines these units are typically considered accurate to within ±10 to
20 feet.  The locations as shown in the exploration plan should be considered accurate only to the degree implied
by the means and methods used to define them.

The in situ tests consisted of two Cone Penetration Tests (CPT) to between 22 and 47 feet below the existing
ground surface.  These tests were advanced with a track mounted Pagani 220-73 rig. One CPT was performed
below the proposed Structure and the second was performed below the proposed driveway. Additionally, a Hand
Auger Boring was performed adjacent to each CPT.

The driller’s logs were compiled and reviewed by the geotechnical engineer in order to produce the logs.  The in
situ tests are presented on Exhibit A-4 and A-5 in Appendix A.  CPT General Notes and soil classification
procedures for the in situ tests are presented on Exhibits B-1 and B-2 in Appendix B.

Groundwater levels were measured using the following criteria:

n Physical observation within Hand Auger Boring (HAB) testing depth.
n Where not physically encountered in HABs, groundwater levels are measured using a groundwater

probe within the voids left by Cone Penetration (CPT) Tests and Flat Blade Dilatometer (DMT)
Tests.

n Where hole collapse does not allow for measurement within CPT or DMT voids, groundwater levels
are estimated using the hydrostatic line (height of water below the ground surface) on the CPT
Porewater pressure (U) graph shown on the CPT logs.

n Unless otherwise specified on the logs or in the report, all groundwater measurements are collected
during or immediately after drilling.
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ExhibitFKHI

UNIFIED:SOIL:CLASSIFICATION:SYSTEMF

Criteria:for:Assigning:Group:Symbols:and:Group:Names:Using:Laboratory:TestsFJ:
Soil:Classification:

Group:
Symbol: Group:NameFK:

Coarse:Grained:Soils;:
MoreFthanFLNOFretainedF
onFPoQFINNFsieveF

Gravels;:
MoreFthanFLNOFofF
coarseFfractionFretainedF
onFPoQFRFsieveF

Clean:Gravels;:
SessFthanFLOFfinesFGF

GuF�FRFandFTF�FGcF�FUFEF VWF WellHgradedFgravelFXF
GuF�FRFandYorFTF�FGcF�FUFEF VZF ZoorlyFgradedFgravelFXF

Gravels:with:Fines;:
MoreFthanFTIOFfinesFGF

XinesFclassifyFasFMSForFM[F VMF \iltyFgravelFX]V][F
XinesFclassifyFasFGSForFG[F VGF GlayeyFgravelFX]V][F

Sands;:
LNOForFmoreFofFcoarseF
fractionFpassesFPoQFRF
sieveF

Clean:Sands;:
SessFthanFLOFfinesF^F

GuF�F_FandFTF�FGcF�FUFEF \WF WellHgradedFsandF‘F
GuF�F_FandYorFTF�FGcF�FUFEF \ZF ZoorlyFgradedFsandF‘F

Sands:with:Fines;:
MoreFthanFTIOFfinesF^F

XinesFclassifyFasFMSForFM[F \MF \iltyFsandFV][]‘F
XinesFclassifyFasFGSForFG[F \GF GlayeyFsandFV][]‘F

Fine<Grained:Soils;:
LNOForFmoreFpassesFtheF
PoQFINNFsieveF

Silts:and:Clays;:
SiquidFlimitFlessFthanFLNF

Inorganic;:
Z‘F�F7 and plots on or above �A� lineFjF GSF SeanFclayFk]S]MF
Z‘F�F4 or plots below �A� lineFjF MSF \iltFk]S]MF

Organic;:
SiquidFlimitFHFovenFdriedF

�FNQwLF zSF
zrganicFclayFk]S]M]PF

SiquidFlimitFHFnotFdriedF zrganicFsiltFk]S]M]zF

Silts:and:Clays;:
SiquidFlimitFLNForFmoreF

Inorganic;:
PI plots on or above �A� lineF G[F XatFclayFk]S]MF
PI plots below �A� lineF M[F ElasticF\iltFk]S]MF

Organic;:
SiquidFlimitFHFovenFdriedF

�FNQwLF z[F
zrganicFclayFk]S]M]ZF

SiquidFlimitFHFnotFdriedF zrganicFsiltFk]S]M]{F
Highly:organic:soils;: ZrimarilyForganicFmatter]Fdar|FinFcolor]FandForganicFodorF Z}F ZeatF
F

JF KasedFonFtheFmaterialFpassingFtheFUHinchF~wLHmm�FsieveF
KF ‘fFfieldFsampleFcontained cobbles or boulders, or both, add �with cobbles 

or boulders, or both� to group name.F
GFVravelsF�ithFLFtoFTIOFfinesFrequireFdualFsymbols�FFVWHVMF�ellHgradedF
gravelF�ithFsilt]FVWHVGF�ellHgradedFgravelF�ithFclay]FVZHVMFpoorlyF
gradedFgravelF�ithFsilt]FVZHVGFpoorlyFgradedFgravelF�ithFclayQF

^F\andsF�ithFLFtoFTIOFfinesFrequireFdualFsymbols�FF\WH\MF�ellHgradedF
sandF�ithFsilt]F\WH\GF�ellHgradedFsandF�ithFclay]F\ZH\MFpoorlyFgradedF
sandF�ithFsilt]F\ZH\GFpoorlyFgradedFsandF�ithFclayF

EF GuF�F^_NY^TNFFFFFGcF�F
_NTN

I

UN

^x^

�~^
F

XF ‘fFsoilFcontainsF�F15% sand, add �with sand� to group name.F
VF ‘fFfinesFclassifyFasFGSHMS]FuseFdualFsymbolFVGHVM]ForF\GH\MQF

F

[F If fines are organic, add �with organic fines� to group name.F
‘F ‘fFsoilFcontainsF�F15% gravel, add �with gravel� to group name.F
jF ‘fFJtterbergFlimitsFplotFinFshadedFarea]FsoilFisFaFGSHMS]FsiltyFclayQF
kF If soil contains 15 to 29% plus No. 200, add �with sand� or �with gravel,� 
�hicheverFisFpredominantQF

SF ‘fFsoilFcontainsF�F30% plus No. 200 predominantly sand, add �sandy� to 
groupFnameQF

MF‘fFsoilFcontainsF�FUNOFplusFPoQFINN]FpredominantlyFgravel]FaddF
�gravelly� to group name.F

PFZ‘F�F4 and plots on or above �A� line.F
zFZ‘F�F4 or plots below �A� line.F
ZF Z‘FplotsFonForFaboveF�A� line.F
{FPI plots below �A� line.F
F

F

F
F F

lpvanbrunt
Dimension Line
189.99 ft 

lpvanbrunt
Dimension Line
1,393.1 ft 


