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Subject: Report of Preliminary Geotechnical Exploration
Grove Creek Technology Park
Greenville County, South Carolina
LAW Project 30200-9-8821.03

Gentlemen:

Law Engineering and Environmental Services, Inc. (LAW) has completed a preliminary geotechnical
exploration for the proposed Grove Creek Technology Park to be located in Greenville County, South
Carolina. Our services were provided in general accordance with our Proposal Number 30200-9-0832,
dated May 26, 1999. The purpose of this preliminary exploration was to develop general information about
the site and subsurface conditions that could be used for assistance in determining the preliminary
feasibility of constructing the proposed facilities at the site. This report describes the work performed and

presents the results obtained, along with our preliminary geotechnical evaluation and recommendations.

The preliminary exploration does not provide the necessary information to complete the design of the
facilities. When specific project details concerning building or roadway and the foundation loads and site
grades are developed, subsequent and more detailed exploration and analysis will be necessary provide the
final geotechnical design parameters. This preliminary report does not include any assessment of the

structural or hydraulic characteristics of the small ponds located on the site.

LAW Engineering and Environmental Services, Inc.
4 Interchange Boulevard ¢ Greenville, SC 29607
864-288-5116 « Fax: 864-297-7938
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PROJECT INFORMATON

Project information was received in a Request for Proposal (RFP) from Mr. Charles Whitmire of the
Grove Creek Economic Development Corporation dated May 7, 1999. Additional project information
was obtained during subsequent meetings with various members of the development corporation and

consulting team. Preliminary site plan drawings, topographic site plans, and aerial photos were provided

by HOK.

The Grove Creek Technology Park (GCTP) is to be a 1,400 acre industrial park. The site is located near

the intersection of U.S. Highway 25 and the, as of yet completed, Southern Connector near the Piedmont

area in southwestern Greenville County.

The proposed development at the site is to consist of various new roadways, improvements to existing
roadways, utility construction and some preliminary site grading. An 18 hole golf course, clubhouse, and
hotel are proposed for the south-central portion of the site along a small tributary of Grove Creek.

Various industrial structures will be located on the available tracts as the park is developed.

At the time of this report, only preliminary site planning had been developed. These preliminary plans
included the preliminary location of the proposed golf course, preliminary locations of the industrial
tracts, and preliminary general locations of proposed new roadways and improvements to existing
roadways. Information concerning proposed structure locati(;ns, foundation loadings, final site grades,

and roadway alignments was not yet available.

FIELD EXPLORATION

Seventeen soil test borings were drilled at the approximate locations shown on the attached Boring Location
Plan. The borings ranged in depth from 15 to 20 feet. The boring locations and depths were selected by
jointly Mr. Pete Koste of EnviroSolve, Inc. and LAW. In order to minimize the site disturbance only areas

which were accessible using the truck-mounted drilling equipment were explored. Therefore, the alluvial
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(water-deposited) soil areas were not explored by the borings as these materials generally lie near the

drainage features in wooded, sometimes wet and soft areas.

The boring locations were established in the field by one of our geotechnical engineers from map scaled
distances, measuring from site landmarks and estimating right angles. Boring elevations were estimated
using the provided topographic map. The boring locations and elevations shown in the Appendix should be
considered approximate. The Soil Test Boring Records are presented in the Appendix of this report. A

description of our field procedures is also included in the Appendix.

LABORATORY TESTING

Bulk samples were obtained at selected locations of the soils brought to the surface by the mechanical
augers. These bulk samples, along with jar samples of each material, were then transported to the
laboratory for testing. Bulk samples were collected at boring B-4 from the depth of 5 to 10 feet and at
boring B-10 from the depth of 0 to 5 feet. Standard compaction and moisture content tests were performed

on the samples to evaluate the overall characteristics of the materials for use as engineered fill.

Sample collection procedures, laboratory test procedures, and laboratory test results are presented in the

Appendix of this report. The laboratory testing was conducted in general accordance with ASTM standards.

SITE AND SUBSURFACE CONDITIONS

Area Geology

The project site is located in the Piedmont Physiographic Province, an area underlain by ancient igneous
and metamorphic rocks. The virgin soils encountered in this area are the residual product of in-place
weathering of rock which was similar to the rock presently underlying the site. In areas not altered by

erosion or disturbed by the activities of man, the typical residual soil profile consists of clayey soils near the
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surface, where soil weathering is more advanced, underlain by sandy silts and silty sands. The less
weathered soils exhibit relic features of the parent rock, including foliation patterns and joints. Residual

soils possessing a visibly apparent rock structure are called "saprolites".

The boundéry between soil and rock is not sharply defined. This transitional zone termed "partially
weathered rock” is normally found overlying the parent bedrock. Partially weathered rock is defined, for
engineering purposes, as residual material with standard penetration resistances in excess of 100 blows per
foot. Weathering is facilitated by fractures, joints and by the presence of less resistant rock types.

Consequently, the profile of the partially weathered rock and hard rock is quite irregular and erratic, even
over short horizontal distances. Also, it is not unusual to find lenses and boulders of hard rock and zones of

partially weathered rock within the soil mantle, well above the general bedrock level.

Quite often, the upper soils along drainage features and in flood plain areas are water-deposited (alluvial)
materials that have been eroded and washed down from adjacent higher ground. These alluvial soils are

usually soft and compressible, having never been consolidated by pressures in excess of their present

overburden.

Site Conditions

Site conditions were observed during September 6 and 7, 1999 site visits. The area of the proposed GCTP
generally consist of cut-over forest, old overgrown fields, pasture fields, and mature woodlands. Several
abandoned dwellings and associated outbuildings are located across the site. Two overhead power and one
underground gas easement cross the site. Two roads, Old Grove Road and Bracken Road cross the site.

Various dirt roads are located across the site. Assorted piles of trash were noted along several of these

roads. Two small ponds, with breached dams, were noted on or near the site.

Site topography is hilly and rolling. Generally, the central portion of the site slopes to a drainage feature
and its tributaries. The feature will eventually drain beneath the Southern Connector where it is joined to

Grove Creek. The western area of the site slopes to the west down to Grove Creek.
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Subsurface Conditions

Soil Conservation Service Survey

A review of the Soil Survey of Greenville County, South Carolina prepared by the United States

Department of Agriculture Soil Conservation Service indicates that the site is composed of soils of several
associations. A majority of the site soils are of the Cecil-Hiwassee-Appling association. These soils are
described as occurring on gently sloping broad ridges and sloping ridges of medium width that are dissected
by long shallow drainageways. Well-drained silty sands (SM), sandy silts (ML) and clayey silts (MH)

compose the soils of this association. The soils are described moderately suited for light industrial sites and

roadways.

Another soil association typically noted in the Soil Survey map is the Cecil-Pacolet association. These
soils are described as occurring on strongly sloping to moderately steep narrow ridge crests and adjacent to
drainageways. Well-drained silty sands (SM), sandy silts (ML) and clayey silts (MH) compose the soils of
this association. The soils are described as moderately to poorly suited for light industrial sites and
roadways. The soils of the Madison and Pacolet series, which are predominately mapped in steeply sloping

areas adjacent to drainage features, were listed as poor for light industrial sites and roadways.

The final soil association listed on the Soil Survey map is the Cartecay-Taccoa-Wehadkee association.

These poorly drained soils are described as occurring on nearly level areas in flood plains. These are
alluvial materials, eroded, transported and deposited from water. Grove Creek and its’ tributaries are
specifically mentioned in the survey as containing materials belonging to this association. The alluvial soils

of the Cartecay series are listed as silty sands (SM), sandy silts (ML), and clayey silts (MH). These soils are

described as poorly suited to light industrial sites or roadways.

Soil Test Borings

Many of the borings were drilled along the dirt paths crossing the site and as such, no topsoil was

encountered. Therefore, topsoil depths recorded in the report are not representative of conditions away
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from the paths. Topsoil, when encountered, was measured from approximately 1 to 3 inches thick in the

soil test borings.

Possible fill soils were encountered in the upper 3 feet of boring B-13. These soils were described as firm
silty sands with some fine gravel. These possible fill soils are likely associated with grading for a

construction access road for the Southern Connector in the area where the boring was drilled.

Residual soils were encountered underlying the possible fill soils and in the remainder of the borings. The
residual soils encountered in the borings consisted of loose to dense silty sands (SM), firm to very stiff
sandy silts (ML), and stiff to hard clayey silts (MH). As is typical in the Piedmont Physiographic Province,
the clayey soils encountered in the borings were limited to the upper zone of approximately 3 to 6 feet in
depth. Soils in this upper zone generally consisted of the very stiff to hard sandy or clayey silts. The lower
consistency/density firm to stiff sandy silts and loose to firm silty sands were encountered underlying the

upper clayey zone. Typically, the standard penetration test resistance values decreased with depth.

Dense silty sand soils were encountered in boring B-5 drilled in the southeastern area of the site near

Highway U. S. 25. An exploration for another project in this same area also encountered dense to very

dense silty sand soils.

Except for the upper zone of weathered clayey soils, the residual soils typically were classified as
micaceous to very micaceous. Additionally, seams of fine to coarse quartz gravel were noted in several of

the split-spoon samples obtained from the borings. These seams are the remnants of quartz veins present in

the parent rock of the residuum.

Refusal materials were not encountered in the soil test borings and the borings were terminated at their

assigned depths of 15 to 20 feet.

Ground water was not encountered in the soil test borings at the time of boring. We note ground water
levels may fluctuate several feet with seasonal and rainfall variations and with changes in the water level in

adjacent drainage features. Normally, the highest ground water levels occur in late winter and spring and
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the lowest levels occur in late summer and fall. The borings were made during the time of year when
groundwater levels are typically between their seasonal extremes and approaching their seasonal low levels.
The period prior to the field exploration, as well as the previous spring, had been exceptionally dry and the
general groundwater level was likely lower than would be anticipated in a typical year. The site topography
and the drainage features on-site combine to indicate there are springs in the upper levels of most of the

drainage features indicative of groundwater levels near the features.

PRELIMINARY RECOMMENDATIONS FOR SITE PREPARATION
AND FOUNDATION DESIGN -

As previously noted, this exploration was for use in preliminary planning. Seventeen borings for a project
of this size are not sufficient to adequately define subsurface conditions for final design purposes. While
these borings we have considered in conjunction with the agricultural soils maps and general experience do,
in our professional opinion, provide a sound basis for assistance in judging the feasibility of developing the
site, there is insufficient information for developing specific, finalized recommendations for site
preparation, roadway construction, and foundation type or types and design parameters. The following
sections, therefore, should be considered as preliminary recommendations, subject to refinement when

additional project details are available so that a more detailed program of borings and field or laboratory

testing can be performed for specific facilities.

Foundations

Assuming subsurface conditions encountered at the boring locations are representative of subsurface
conditions elsewhere on the site, the residual soils generally appear to be suitable for the proposed type of
construction supported on a system of shallow foundations. Based on the limited data obtained, the

following preliminary conclusions and recommendations should be applicable for this site.

The preliminary test borings indicate that the residual soils should be capable of supporting structural loads
of 400 kips or less on shallow spread footing foundations. Allowable bearing pressures of 2,000 to 5,000
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pst, could likely be achieved depending on column location, load intensity, structural settlement sensitivity,
foundation depths, and site locations. Where significant column loading occurs in building sites that
involve significant cutting to achieve final grade, the generally lower consistency micaceous soils may be
present at the bearing level and tolerable settlement may become a controlling design factor in determining
whether spread footings are suitable or not. Some forms of ground improvement (e.g. vibro-replacement
stone columns or geopiers) might make an otherwise marginal to unacceptable soil condition suitable for

spread footing support of significant column loads in lieu of deep foundation alternatives such as drilled

shafts (also called caissons) or driven piles.

Also, soft/loose alluvial soils, although not encountered in the borings, are known to exist in the drainage
features and will likely be present at some building sites. These soils generally will not be suitable for
direct shallow foundation support, but might be suitable beneath a sufficient thickness of well compacted

structural fill. A thorough foundation investigation will be required for each of the proposed structures to be

located on this site.

Foundations placed on structural fill, compacted to at least 95 percent of the maximum dry density as
determined by the standard Proctor test (ASTM D-698) are usually suitable for support of footings designed
for bearing pressures of 3,000 psf for column loads up to about 300 kips. A higher degree of compaction
would likely be necessary for higher design pressures or for settlement sensitive installations. It is
recommended for preliminary planning that heavier column loads not be supported on engineered fill unless

a laboratory consolidation testing program conducted on the proposed fill materials indicates otherwise.

The behavior of a shallow foundation with respect to settlement is dependant upon a variety of factors. The
information provided herein is intended to demonstrate the feasibility of shallow foundation support.
Excessive differential settlement between adjacent columns, while rare in undisturbed soils such as those
encountered in the borings, can cause structural and architectural damage. A more thorough exploration
and analysis will be required to accurately estimate the range of expected total and differential settlements

which may be expected when project specifics have been developed.
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Floor Slabs and Pavements

Soils of the type encountered by the borings usually provide adequate support for properly designed floor
slabs and pavement systems. Heavily loaded grade slabs may require additional subgrade preparation prior
to slab construction. Additional subgrade preparation might include a higher degree of compaction on the
upper approximately 3 feet of soil in fill areas and/or using an appropriate thickness of compacted crushed
stone beneath the grade slab. Heavily loaded grade slabs in earthwork cut areas of the site may or may not

require additional subgrade preparation. If any of the proposed facilities requires “flat” or “superflat”

floors, additional subgrade preparation may be necessary.

Weak, compressible, and wet alluvial soils will likely be encountered where the proposed roadways cross
existing drainage features. Localized dewatering, undercutting and replacement of unsuitable soils will
likely be required in these areas. Undercut depths will depend upon seasonal conditions and final site
grades. The amount and areas in which undercutting and replacement are used should be determined based
upon additional geotechnical exploration when final roadways alignments and grades have been

determined. Other stabilization options such as bridging with soil fill or the use of geotextiles or grids may

be examined.

Preliminary Comments on Site Preparation and Earthwork

Existing topsoil, brush, trees, roots, and other plant growth, disturbed soils and surface soils containing
organic matter or other deleterious materials should be stripped from within the proposed building and
paved areas. Topsoil was generally encountered in the borings to a depth of 3 inches. The depth of topsoil

is likely greater in unexplored areas, as the boring locations favored the existing paths or dirt roads where

topsoil was thinnest.

Proposed subgrades should be proofrolled both in proposed fill areas (prior to fill placement) and proposed
cut areas (after rough grades are established) to identify areas which may need special treatment.
Proofrolling should not be performed in alluvial soil areas which have a near surface groundwater level. In

such areas, any temporary surface and groundwater control and evaluation of required removal of soft soils
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should be based upon a program of borings or test excavations and specific geotechnical analysis. Site
preparation in such low areas will initially require control of surface and ground water. Geotextile or grids
could also be used to stabilize such areas and permit fill placement. Additional detailed recommendations

regarding site preparation should be developed in later geotechnical exploration work.

Partially weathered rock or refusal materials were not encountered in the borings. However, in the
Piedmont, the surface rock or dense materials tend to vary erratically, and it is possible that these materials
may extend into the construction depths between boring locations. Additional subsurface investigation in

proposed building areas will be required to determine if difficult excavation will be a concern.

Ground water was not encountered in the borings. However, as pointed out previously, groundwater levels
tend to fluctuate with changes in the season, water levels in adjacent drainage features, and with surface
activities. Groundwater control will likely be required in areas where proposed structures or roadways cross
the drainage features located on the site. Groundwater control measures should be explored in more detail

once final site layout and grades have been determined.

The removal of soil overburden will normally allow micaceous soils such as those encountered in the
borings to rebound elastically near the surface of the cut. This rebound phenomena is particularly
noticeable where the soils have a standard penetration resistance of 10 or less and are located near the water

table. Rebound usually requires correction for proper subgrade support of floor slabs and pavements.

The standard compaction tests performed indicated that the materials sampled from 5 to 10 feet in boring B-
4 had a maximum dry density of 103.1 pcf at a 21.5 percent moisture content, and the materials sampled
from 0 to 5 feet in boring B-10 had a maximum dry density of 91.1 pcf at a 24 percent moisture content.

These maximum dry densities are indicative of suitable (103.1 pcf) to marginally suitable (91.1 pcf)
materials for use as structural fill. The laboratory water content data indicate the near surface on-site
borrow soils are dryer than the optimum moisture content in the upper approximately 5 feet at B-10 and
within an acceptable range of the optimum moisture content in the zone from 5 to 10 feet at B-4. As
already mentioned, the weather had been exceptionally dry leading up to the exploration. These water

contents will be higher in the winter and spring seasons, and even at the same time these borings were made
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in a more typical year. We recommend further laboratory classification and compaction testing to further

evaluate proposed fill materials.

Preliminary Slope Angles

The edge of the top of the compacted fill should extend horizontally beyond the outside edge of the building
foundation at least 10 feet or a distance equivalent to the height of fill, whichever is greater, before sloping.
The outer edge of fill should be at least 5 feet beyond paved areas. Our experience suggests that permanent
fill slopes placed on a suitable foundation should be constructed 2.5H:1V, or flatter. Fill slopes should be
adequately compacted. Fill slope surfaces should be protected from erosion by grassing or other means. It
should be noted that the fine sandy silt soils encountered in many of the borings are highly susceptible to

erosion. Permanent slopes of 3:1 or flatter may be desirable for mowing and slope maintenance.

RECOMMENDED ADDITIONAL GEOTECHNICAL EXPLORAITON

This exploration is preliminary in nature and should be used for general site planning and feasibility
evaluation only. Further exploration and evaluation will be required prior to design of the structural
foundations. The scope of additional work will depend on the building locations, the grade elevations, and
the loading conditions, among other things. It may include additional borings to explore for areas of high
rock and to obtain additional soil consistency data, undisturbed sampling of the soils, evaluation of the
available fill material and possible laboratory tests on undisturbed or recompacted samples to determine

engineering characteristics of soils. Additional data regarding the ground water table may be necessary.

Once the project plans are more definite, we will be pleased to discuss more specifically requirements of the

next phase of the geotechnical exploration.
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QUALIFICATION OF REPORT

Our evaluation of foundation support conditions for this preliminary geotechnical exploration has been
based on our understanding of the project and site information and the data obtained in our exploration. The
general subsurface conditions utilized in our evaluation of foundations are based on interpolation of
subsurface data between the widely spaced borings. In evaluating the boring data obtained in this
preliminary geotechnical exploration, we have examined previous correlations between penetration

resistances and foundation bearing pressures observed in soil conditions similar to those at your site.

The assessment of site environmental conditions or the presence of pollutants in the soil, rock and ground

water of the site was beyond the scope of this exploration. Also beyond the scope was any assessment of

the existing pond and its dam.

Thank you for the opportunity to provide our professional geotechnical services during this phase of your
project. Please contact us when we can be of further service or if you have any questions concerning this

report.

Very truly,
LAW ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

Ol b SHene

e o P DBTEEIONT

Matthew B. Haston, EIT Clay E. Sams, PE
Project Geotechnical Engineer Corporate Geotechnical Consultant
Registered, South Carolina 3667

Attachments
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APPENDIX

Figure 1 - Site Location Map

Figure 2 - Boring Location Plan

Soil Test Boring Records

Key to Symbols and Descriptions
Laboratory Test Results

Field and Laboratory Test Procedures



4 A

o

e

Piedmont Hwy
@ e
@ . .
3 N
Z o

2\

T N7

g \acs R~ "‘}’ |
% —__/ .

o Rd

5 Blakely

Q

w

Wefst (.;-Lanttﬂ
i !

i

[1a !
[Lakes de - _"

/

= O

Uneeda BF

Mizsoselt Expedia

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES

FOUR INTERCHANGE BLVD.

GREENVILLE, S.C. 29607

Phone: (864) 288-5116
Fox:  (864) 297-7938

SITE LOCATION MAP

FIGURE

GROVE CREEK TECHNOLOGY PARK
US HIGHWAY 25, BAGWELL ROAD, OLD GROVE ROAD
GREENVILLE COUNTY, SOUTH CAROLINA

1

S LE:

JOB NO:

09/15/99 30200-9-8821.03




SOIL 8821.GP] LAW _GIBB.GDT 9/14/99

D
2 SOIL CLASSIFICATION I SAMPLES | rgo  waen g
P AND REMARKS G E ]1) T A FINES (%)
. E v R
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 1]::, g Lo ® SPT (bpf)
S AND ABBREVIATIONS BELOW. D ft 2 2%
@ SYMBOL BREVIATIO ow 8; 5)0 T 2 & & 10 20 30 40 50 60 70 80 90 100
Residuum - Very Stiff red micaceous clayey sandy SILT '
L 4 (ML) L _ L _
- . - 4 8S-1 X 10-13-15 | -
i 7| stift reddish yellow very micaceous fine sandy SILT (ML) ) i ]
C ] I | ss2 X 778 | ( ]
— 5 - - 880.0 — 5
- . - 4 883 X 67-8 .
i Firm yellowish brown micaceous silty fine to medium SAND i T
L 4 (M L R
) SS-4 X 6-6-8
- 10 — 10
i 1 $8-5 X 67-6 1
135 Boring terminated at a depth of 15 feet. No groundwater 15
= - encountered at time of boring. o E - -
— 20 — — 865.0 — 20
— 25 — — 860.0 — 25
- 30 — — 855.0 — 30
—~ 35 - 850.0 — 35
— 40 — I~ 845.0 — 40
— 4 840.0 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Metro Drill
EQUIPMENT: Safety Hammer
METHOD: HSA = =<
}ngm : 163" ing backfilled 9/8/99 Boring: B-1
N OI11; acKille .
e Drilled: 9/8/99
Project: Grove Creek Technology Park
Project No.: 30200-9-8821
PAGE 1 OF 1 y
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER I A“]
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. A
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. LAWGIBB GrouP Member






