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1.0 PROJECT INFORMATION 
 
Information about the project was obtained through conversations with Mr. Began and Mr. 
Mike Revis with S&ME.  A conceptual site plan, building layout and requested scope of 
work were also sent by e-mail.  The project site is located in the Hunter Industrial Park and 
is bordered to the north by I-385, to the west by Hunter Industrial Park Road, to the south by 
Sofa Connection warehouse and to the east by CSX railroad and US 221.  A Site Vicinity 
Map is included as Figure 1. 
 
The project will consist of an approximately 120,000 square-foot building (250 feet by 475 
feet) in the east and an approximately 24,000 square-foot building (110 feet by 220 feet) in 
the west portion of the site.  Both proposed buildings will have a parking area on the south 
side.  The 120,000 square-foot building will have loading docks on the north side.  Also, a 
retention pond is planned for the area between the two buildings.  The project is in the 
preliminary stages at this time and structural information was not available during report 
preparation.  However, we anticipate the buildings will be one-story slab-on-grade 
manufacturing/warehouse structures with individual and continuous wall footings for 
support.  We assume maximum column and wall loads will be on the order of 100 to 150 
kips and 3 to 5 kips per foot, respectively. 
 
Based on the topographic information provided, we anticipate site grading to require 
excavation and fill placement depths on the order of 5 to 10 feet. 
 
2.0 EXPLORATION PROCEDURES 
 
Prior to the subsurface exploration, a representative of S&ME visited the site to perform 
the following tasks: 
 

• Observe topography, ground cover, and surface soils in the proposed project area. 
 
• Direct a bulldozer to clear access paths to the proposed boring locations shown on an 

attached Boring Location Plan (included as Figure 2 in the Appendix).  Boring 
locations were provided and surveyed by Wiedeman and Singleton. 

 
The subsurface exploration of this project included five soil test borings with Standard 
Penetration Test (SPT) sampling and testing and collection of a bulk soil sample.  One 
boring in the footprint of each building (B-1 and B-5) was advanced to depths of 50 feet 
and 32.4 feet, respectively, for use in determining the appropriate IBC Seismic Site Class 
for the site.  The remaining borings were advanced to a depth of 20 feet. 
 
Soil sampling and penetration testing were performed in general accordance with ASTM 
D1586, “Standard Test Method for Penetration Test and Split Barrel Sampling of Soils”.  
The borings were made by mechanically twisting a continuous steel hollow stem auger 
into the soil.   At regular intervals, soil samples were obtained with a standard 1.4 inch I. 
D., two-inch O. D., split barrel sampler.  The sampler was first seated six inches to 
penetrate any loose cuttings, and then driven an additional 12 inches with blows of a 140-
pound hammer falling approximately 30 inches.  The number of hammer blows required 
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to drive the sampler through the two final six inch increments were recorded as the 
penetration resistance (SPT N) value.   
 
3.0 SITE CONDITIONS 
 
3.1 Surface Conditions 
 
The subject site consists of approximately 52 acres (approximately 33 acres developed) 
on the southwest quadrant of the intersection of I-385 and US 221 in Laurens, South 
Carolina.  The site is bordered to the south by a Sofa Connection warehouse and to the 
west by Hunter Industrial Park Road.  The property is undeveloped and sparsely wooded 
with second growth trees and underbrush.  Stumps and piles of trees are present 
throughout the site due to previous logging.   
 
Based on our site reconnaissance and our review of the available topographic 
information, the property generally slopes downward from north and east toward the 
south and west with about 40 to 50 feet of topographic relief.  A drainage feature is 
present in the central portion of the site.  The exploration was made during a period of hot 
and dry weather and the surface soils were dry and stable.  Also, the drainage feature was 
dry. 
 
3.2 Subsurface Conditions 
 
Recovered field samples, a bulk sample and field boring records were returned to the 
laboratory and visually and manually classified by the Geotechnical Engineer.  The 
Unified Soil Classification System (USCS) was used.   
 
Representative split spoon and bulk samples were subjected to the following tests: 
 

Á Moisture Content, 
Á Grain-Size Distribution, 
Á Atterberg Limits, and 
Á Standard Proctor Compaction. 

 
The testing was performed in general accordance with ASTM specifications.  The results 
are presented on data sheets in the Appendix of this report. 
 
3.2.1 Site Geology 
The project site is in the Piedmont Physiographic Province of South Carolina.  The 
Piedmont Physiographic Province is a relatively broad strip extending from central 
Alabama across Georgia and the Carolinas into Virginia.  Rocks of the Piedmont occur in 
belts that are some of the oldest formations in the United States.  The rock types are 
primarily metamorphic gneiss and schist with some granite intrusions. 
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The major portion of the bedrock in the Piedmont is covered with a varying thickness of 
residual soil which has been derived by chemical decomposition and physical weathering 
of the underlying rock.  Residual soils developed during the weathering of this bedrock 
consist predominately of micaceous sandy silts and silty sands which grade to clayey silts 
and silty clays with nearness to the ground surface.  The thickness of the residual soils 
can vary from only a few feet to in excess of 100 feet. 
 
The boundary between the residual soil and the underlying bedrock is not sharply 
defined.  Generally, a transition zone consisting of very hard soil to soft rock, 
appropriately classified as "partially weathered rock," is found.  Within the transition 
zone, large boulders or lenses of relatively "fresh" rock which are generally much harder 
than the surrounding material often exist.  The irregular bedrock surface is basically a 
consequence of differential weathering of the various minerals and joint patterns of the 
rock mass. 
 
3.2.2 Interpreted Subsurface Profile 
The generalized subsurface conditions at the site are described below.  For detailed 
descriptions and stratification at a particular boring location, Boring Logs contained in 
the Appendix should be reviewed. 
 
Subsurface conditions between the borings will likely vary.  The nature and extent of 
variations between the sampling points will not become evident until construction.  Top-
of-ground elevations shown on the Boring Logs were surveyed and provided by 
Wiedeman and Singleton. 
 
Topsoil 
Approximately 2 inches of topsoil was encountered in each boring.  While these 
measurements are likely representative of the topsoil thicknesses that will be encountered 
during construction, the potential exists that greater topsoil thickness may be encountered 
at other locations on the site. 
 
Residual Soils 
Residual soils of the type common to the geology of Laurens County were generally 
encountered below the topsoil in each of the borings.  The residuum generally consists of 
an upper layer of silty clay, clayey silt, sandy clay or clayey sand underlain by silty sands 
and sandy silts with a varying mica content.   
 
The Standard Penetration Test ("N") values in the residual soils ranged from 7 to 67 
blows per foot, indicating a firm to hard consistency for clay and silt and a medium dense 
to very dense relative density for sand.  The USCS symbols are typically CL or CH for 
silty or sandy clay, ML or MH for clayey silt, ML for sandy silt, SC for clayey sand and 
SM for silty sand. 
 
Borings B-2, B-3 and B-4 were terminated at a depth of 20 feet below the ground surface 
in residual soil. 
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Partially Weathered Rock 
Partially weathered rock (PWR) was encountered in borings B-1 and B-5 at 47 feet and 2 
feet below the surface, respectively.  Partially weathered rock is defined as a transitional 
material between very hard soil and rock which has a Standard Penetration Resistance value 
of at least 50 blows per 6 inches.  This material often contains boulders and layers of 
relatively fresh rock. 
 
Boring B-1 was terminated at a depth of 50 feet in PWR. 
 
Refusal Material 
Refusal to auger advancement was encountered by boring B-5 at a depth of 32.4 feet 
below the existing ground surface.  Refusal is a designation applied to any material 
having a resistance in excess of the penetrating capacity of the drilling equipment.  
Refusal may result from partially weathered rock, boulders, rock seams, or the upper 
surface of sound continuous rock.  Core drilling procedures are required to determine the 
characteristics and continuity of the materials below the level of refusal. 
 
Subsurface Water 
Subsurface water was encountered in borings B-1 and B-5 at depths of 28.5 feet and 22 
feet below the ground surface, respectively.  It should be noted the actual subsurface 
water levels will fluctuate during the year, due to such things as seasonal variations, 
precipitation, and construction activity in the area. 
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4.0 PRELIMINARY CONCLUSIONS AND RECOMMENDATIONS 
 
The conclusions and recommendations included in this section are based on the data 
obtained during our exploration.  The following information is preliminary in nature and 
given only to present a general idea of the soil conditions that can be anticipated at the site.  
Once the project is further advanced, more in-depth subsurface explorations should be 
performed in future building pads and parking areas.   
 
4.1 Site Preparation 
 
Site preparation should begin with removal of unsuitable surface materials.  This would 
include stripping of surface vegetation and organic laden topsoil, and grubbing of trees 
and root systems.  Because of the previous tree growth on portions of the site, large roots 
can be expected near the surface.  Tap roots and stumps should be completely removed.   
 
After stripping, the exposed subgrade should be evaluated by the Geotechnical Engineer 
to confirm that unsuitable materials have been removed.  To aid the Engineer during this 
evaluation, the exposed subgrade should be proofrolled with a heavily loaded tandem 
dump truck or similar rubber-tired equipment.   
 
4.1.1 Silty Soils 
Some very silty soils will be encountered during grading.  It is our experience these type 
soils could become unstable after being exposed, especially during other than dry and hot 
weather.  However, these soils can provide an adequate subgrade if the moisture content is 
carefully controlled.  If the moisture content of these soils becomes too difficult to control, 
or grading occurs during other than favorable weather, a consideration would be to undercut 
these soils and replace them with crushed stone. 

4.2 Fill Placement and Compaction 
The compaction requirements of the on-site soils will be dependent upon the soils’ 
compacted strength and structural loading requirements.  Typically, these soils are 
compacted to 95 to 98 percent of their standard Proctor maximum dry density (ASTM D-
698) for building, floor slab, and pavement support.   
 
4.2.1  Use of Excavated Soils as Structural Fill 
The residual soils are adaptable for use as well compacted structural fill.  It should be 
pointed out that the moisture content of the residual soils, particularly those near the 
surface, will be significantly affected by prevailing weather conditions at the time 
grading begins. 
 
Some of the on-site soils (fat clays from B-4) have a moderate to moderately high 
plasticity (PI values on the order of 40 percent).  They can undergo some volume change 
(shrink/swell) with changes in their moisture content and can be difficult to work with.  
These residual soils can also be used in structural areas; however, we recommend placing 
them in the lower portions of deeper fills following the measures below: 
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• Controlling the soils moisture content will be very important to achieve 
compaction and stability.  If the soils become wet, they will be difficult to dry 
and may have to be wasted. 
 

• The soils should not be allowed to dry significantly (3 percent below 
optimum).  If they do dry, they should be moistened, scarified, and 
recompacted. 

 
As previously discussed, very silty subsurface soils were encountered throughout both 
sites and will require very close moisture control to achieve compaction and provide 
stable subgrades.  It may be worthwhile for the Grading Contractor to stockpile some the 
subsurface sands for use in the upper portion of fill areas, especially areas supporting 
building foundations, floor slabs and pavements. 
 
4.2.2  Use of Excavated PWR as Structural Fill 
The partially weathered rock will also be suitable for use as structural fill.  This material 
is typically excavated in the form of blocks.  Normally, heavy sheeps-foot type 
compaction equipment can suitably pulverize these blocks.   
 
Boulders and rock pieces will be excavated within the residual soils.  Rock pieces larger 
than six inches in diameter should not be placed in building areas or upper parts of the 
pavement where they could be encountered by local excavation.  When compacting 
boulders within a soil fill, care will be required.  This is to prevent stacking boulders on 
top of each other which would create voids and allow the soil to "ravel".  Also, the 
boulders should be compacted with heavy equipment so that the equipment does not 
"ride-up" on the boulders and leave the adjacent soil uncompacted. 
 

4.3 Excavation 
The boring data indicates excavation will primarily extend through moderate to very high 
consistency residual soils and partially weathered rock.  Partially weathered rock was 
encountered as shallow as 2 feet by one boring and refusal was encountered by one boring at 
a depth of 32.4 feet below the ground surface.  It should be pointed out that rock in a 
weathered, boulder, and massive form varies erratically in depth and location in the 
Piedmont Geologic Province, of which Laurens County is a part.  Accordingly, there is 
always a potential such materials could be encountered at shallow depths between the 
widely spaced borings. 
 
The following presents our comments regarding excavation of these various materials 
based on our experience. 
 
Moderate To Very High Consistency Residual Soils 
These materials can be excavated by routine earthmoving equipment.  That is, mass 
excavation can be accomplished by bulldozer pushed scrapers with light to moderate pre-
loosening of the higher consistency soils by tractor drawn rippers.  Local excavation for 
shallow utility trenches and foundations can be accomplished by a heavy backhoe or 
tracked excavator. 
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Partially Weathered Rock 
Based on the exploration and our past experience with other sites in this general area, we 
anticipate this material will exist within the residual soils at random locations and depths 
throughout the site.  Partially weathered rock contains boulders and rock lenses.  These 
materials can normally be excavated by very hard ripping.  The partially weathered rock 
will require the use of a heavy tracked excavator with the possibility of some light 
blasting or hand excavation using pneumatic tools where boulders or rock lenses are 
present.  Our experience indicates that as the penetration resistance reaches about 50 
blows per 2 to 4 inches, rock excavation measures could be required. 
 

4.4 Building Foundation Support 
The subsurface conditions at this site are suitable for supporting light to moderately 
heavy structural loads (structural loads on the order to 100 to 200 kips) using 
conventional shallow spread footings.  The on-site soils, when used in well-compacted 
fill, are also suitable for shallow spread footing support.  Available bearing pressures 
would typically vary from 3000 to 4000 pounds per square foot (psf) for foundations 
bearing in the residual soils and well-compacted fill.  For foundations bearing in partially 
weathered rock and massive rock, higher bearing pressures may be used.  However, due 
to the erratic nature of the partially weathered rock, we would recommend not exceeding 
a design pressure of 4000 psf.   
 
Once building locations are established, soil test borings should be conducted within each 
building footprint prior to design of foundations. 
 

4.5 Grade Slabs and Flexible Asphaltic Pavement 
Subsurface conditions are generally considered favorable for typical slab and pavement 
design at the site following proper drainage, site preparation, and compaction procedures.  
Based on the exploration data and our experience, we would expect a soil modulus of 
subgrade reaction (k), based on the 30-inch diameter plate method, to be on the order of 120 
to 140 pounds per cubic inch (pci).  Typical California Bearing Ratio (CBR) values on the 
order of 3 to 5 percent can be considered reasonable for conceptual design of flexible 
pavements. 
 
These values allow for soil supported grade slabs.  Generally, slabs should be separated 
from the subgrade soils by a 6-inch thick layer of crushed stone.  A plastic vapor barrier 
could be required from a subsurface water standpoint or depending on the floor covering 
design and local building code. 
 

4.6 Seismic Conditions 
Based on the International Building Code, 2003 Edition, Section 1615.1.5, and our 
experience, the 120,000 sf building site should have a seismic Site Class of at least D, 
while the 24,000 sf building site should have a seismic Site Class of C.  The subsurface 
soils should not be subject to liquefaction. 
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4.7 Excavated Slopes and Fill Embankments 
Cut slopes and fill embankments on the order of 5 to 10 feet in height could be required 
for this site.  Our past experience indicates that these slopes should be stable, provided 
that they are inclined no steeper than 2:1 (horizontal to vertical).  Typically, these slopes 
are constructed at flatter inclinations (approximately 3:1) to reduce maintenance and 
allow mowers and other landscaping equipment to operate conveniently. 

4.8 Retaining Walls 
Retaining walls may be needed on this project.  If walls are required, they must be 
capable of resisting lateral earth pressures that will be imposed on them.  Lateral earth 
pressures to be resisted by the walls will be partially dependent upon the method of 
construction.  Assuming the walls are relatively rigid and structurally braced against 
rotation, they should be designed for a condition approaching the "at-rest" lateral 
pressure.  However, in the event the walls are free to deflect during backfilling, as for any 
exterior walls that are not restrained or rigidly braced, the "active" pressure conditions 
will be applicable for design.  The following lateral earth pressure parameters are 
preliminary and should be reevaluated after additional borings and laboratory testing are 
conducted.  The following parameters assume a level backfill and a frictionless wall. 
 

Lateral Earth Pressure Coefficient Value 

At-Rest Coefficient (KO) 0.5 to 0.6 

Active Coefficient (KA) 0.3 to 0.4 

Passive Coefficient (KP) 2 to 3 

UNIT WEIGHT OF SOIL (MOIST) 110 to 125 

FRICTION FACTOR FOR FOUNDATIONS 
AND BEARING SOILS 0.3 to 0.4 

 
Positive wall drainage must be provided for all earth retaining structures.  Also, lateral 
earth pressures arising from surcharge loading should be added to the above earth 
pressures to determine the total lateral pressure. 
 
4.9 Recommendations for Additional Exploration 
 
The current number of borings provides some indication of the range of conditions that may 
be encountered at the site.  However, the spacing and number of borings does not provide a 
reliable basis for design of building foundations or site grading requirements.  Once 
building, parking and access drive locations are finalized, we recommend additional soil test 
borings and laboratory testing be performed in the proposed footprints. 
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5.0 QUALIFICATIONS OF REPORT 
 
This report has been prepared in accordance with generally accepted geotechnical 
engineering practice for specific application to this project.  The conclusions and 
recommendations contained in this report were based on the applicable standards of our 
profession at the time this report was prepared.  No other warranty, express or implied, is 
made. 
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