
 

                                  
 

 
October 24, 2018 

 
Mr. Bill Ed Cannon, City Manager 
City of Clinton, South Carolina 
M.S. Bailey Municipal Center 
211 North Broad Street, Suite A 
P.O. Box 748 
Clinton, South Carolina 29325 
 
Re: Report of Subsurface Exploration and Geotechnical Engineering Services 

Clinton Farmer’s Market 
Elizabeth Street and West Pitts Street 
Clinton, Laurens County, South Carolina 

 ECS Project No:  14-9490 
 
Dear Mr. Cannon: 
 
As authorized by your acceptance of our Proposal Number 14-12867-P, dated September 21, 2018, ECS 
Southeast, LLP (ECS) has completed the subsurface exploration for the proposed Clinton Farmer’s 
Market.  This report contains the results of our field exploration, as well as our recommendations 
regarding the geotechnical design and construction aspects of the project. 
 
PROJECT INFORMATION AND SITE DESCRIPTION 
 
We understand that the project consists of an approximately 5,000 square-foot rectangular shaped 
pavilion and associated vendor parking spaces to the east and west of the proposed pavilion footprint.  
The subject site is located at the northeastern intersection of Elizabeth Street and West Pitts Street in 
Clinton, Laurens County, South Carolina, and is commonly referred to as Vance Park.  The location of the 
park is indicated on the attached Site Vicinity Map. 
 
We understand the pavilion will be a lightly loaded, open canopy structures with slab-on-grade floors 
and a foundation system designed to resist uplift.  The pavilion structure is expected to be wood framed 
and timber roof trusses.  The subject site is currently clear, undeveloped, and relatively flat.  We assume 
that site grading will be minimal, with less than 1-foot of earthwork cuts or fills will be required to reach 
the subgrade elevations.  
 
EXPLORATION PROCEDURES AND RESULTS 
 
Three approximately 2 to 8-foot deep hand auger borings (HA-1 through HA-3) were performed in the 
proposed pavilion footprint.  The approximate locations of the borings are indicated on the attached 
Boring Location Plan. 
 
The hand auger borings were performed by manually advancing a bucket auger into the soil. At select 
intervals, cuttings obtained from the auger boring were collected and returned to our laboratory for 
classification by a geotechnical engineer. Within each hand auger boring, Dynamic Cone Penetrometer 
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testing (ASTM STP 399) was performed at one foot intervals to provide an index of the relative density 
or consistency of the subgrade soils.  Hand Auger Boring Logs are attached to this report. 
 
The hand auger borings initially encountered apparent residual soils that visually classify as sandy silt 
(ML), silty sand (SM) and silty clay (CL).  Dynamic Cone Penetrometer (DCP) test resistances of 15 to 20+ 
blows per increment (bpi) were recorded in the hand auger borings.  The hand auger borings did not 
initially encounter appreciable surficial materials.   
 
Hand Auger Boring HA-2 was terminated at a depth of 2 feet after encountering materials that were too 
hard to penetrate with the manually operated auger.  Two offset borings were performed adjacent to 
HA-2 and encountered similar refusal depths.   
 
CONCLUSIONS AND RECOMMENDATIONS  

 
Based on the subsurface conditions encountered within the hand-auger borings, the proposed lightly 
loaded shelters can be supported on shallow foundations designed for a maximum allowable foundation 
bearing pressure of 3,000 pounds per square foot (psf).   
 
Subgrade Preparation 
 
The first step in preparing the site for the proposed construction should be to remove existing 
vegetation, topsoil, and other excessively soft, unsuitable, or deleterious material from the existing 
ground surface. 
 
Prior to fill placement, foundation, or slab construction, the exposed subgrade soils should be evaluated 
by an experienced geotechnical engineer to identify localized unstable or otherwise unsuitable 
materials. This evaluation should include proofrolling with a fully loaded, tandem-axle dump truck or 
similar equipment judged suitable by the geotechnical engineer.  Subgrade soils that pump or rut 
excessively under the proofrolling load should be excavated and replaced with engineered fill, or be 
stabilized with stone. 
 
Site subgrade conditions will be significantly influenced by weather conditions.  Subgrades that are 
evaluated after periods of rainfall will not respond as well to proofrolling as subgrades that area 
evaluated after periods of more favorable weather.   We strongly recommend that rubber tire 
equipment not be used if subgrade conditions exhibit elevated moisture conditions.  The contractor 
should use tracked equipment to minimize the degradation of marginally stable subgrades. 
 
The preparation of fill subgrades, as well as proposed foundation subgrades, should be observed on a 
full-time basis by a representative of ECS.  These observations should be performed by an experienced 
geotechnical engineer, or his representative, to ensure that unsuitable materials have been removed 
and that the prepared subgrade is suitable for support of the proposed construction and/or fills. 
 
Engineered Fill Placement 
 
Following the removal of deleterious surface and subsurface materials, and after achieving a stable 
subgrade, engineered fill can be placed and compacted to achieve the desired site grades.  Engineered 
fill for support of the proposed construction should consist of an approved material, free of organic 
matter and debris. 
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Engineered fill should not have particles greater than 3 inches in diameter, and should have a Liquid 
Limit (LL) and Plasticity Index (PI) less than 50 and 25, respectively.  Engineered fill should have a 
standard Proctor (ASTM D 698) maximum dry density of at least 90 pounds per cubic foot.  Unsuitable 
fill materials include topsoil and organic materials (OH, OL), and highly plastic clays (CH) and silts (MH). 
 
ECS recommends that fill operations be observed and tested by an engineering technician to determine 
if compaction requirements are being met.  The testing agency should perform a sufficient number of 
tests to confirm that compaction is being achieved.   
 
Fill materials should not be placed on soils which have been recently subjected to precipitation.  Wet 
soils should be removed prior to the continuation of site grading and fill placement.  Fill materials should 
not contain excessively wet materials at the time of placement.   
 
If difficulties are encountered during the site grading operations, or if the actual site conditions differ 
from those encountered during our subsurface exploration, the geotechnical engineer should be 
notified immediately. 
 
3.3 Foundation Recommendations 
 
Provided the subgrade preparation and earthwork operations are completed in accordance with the 
recommendations of this report, the planned pavilion can be supported on conventional shallow 
foundations bearing in new engineered fill or natural residual soils.  Column and continuous foundations 
can be proportioned for a maximum net allowable soil bearing pressure of 3,000 pounds per square foot 
(psf).  The net allowable soil bearing pressure refers to that pressure which may be transmitted to the 
foundation bearing soils in excess of the final minimum surrounding overburden pressure. 
 
The footing subgrades should be evaluated by an ECS geotechnical engineer to verify that the bearing 
soils are capable of supporting the recommended net allowable bearing pressure and suitable for 
foundation construction.  These evaluations should include visual observations, hand rod probing, and 
dynamic cone penetrometer (ASTM STP-399) testing in the footing excavations.  The foundation 
excavation evaluations are very important since we expect some of the shelters are underlain by existing 
fill.   
 
Floor Slab Design 
 
Provided a suitable subgrade will be prepared as recommended herein, a modulus of subgrade reaction 
of 100 pci is appropriate for design of soil supported slabs-on-grade.  If building foundations and slabs-
on-grade are placed separately (i.e., non-monolithically), we recommend that slabs-on-grade be isolated 
from the foundations so that potential differential settlement of the structure will not induce shear 
stresses in the floor slab.  
 
Given the proposed type of construction and loading conditions, no stone underlayment is necessary 
from an engineering perspective, however, if a stone layer is desirable for constructability, we 
recommend placement of a minimum of 4 inches of granular material having a maximum aggregate size 
of 1½ inches and no more than 2 percent fines.  Prior to placing the granular material, the floor slab 
subgrade soils should be properly compacted, proofrolled, and free of standing water, mud and frozen 
soil. 
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In order to reduce the crack width of shrinkage cracks that may develop near the surface of the slab, we 
recommend mesh reinforcement be placed in the floor slab.  The Wire Reinforcement Institute 
recommends the mesh reinforcement be placed 2 inches below the slab surface or in the upper one-
third of slab thickness, whichever is closer to the surface. Adequate construction joints, contraction 
joints and isolation joints should also be provided in the slab to reduce the impacts of cracking and 
shrinkage. Please refer to ACI 302.1R96 Guide for Concrete Floor and Slab Construction for additional 
information regarding concrete slab joint design. 
 
Construction Considerations 
 
It is imperative to maintain positive site drainage during earthwork operations to help maintain the 
integrity of the surface soils.  The surface of the construction area should be kept properly graded to 
enhance drainage of surface water away from the proposed construction during the earthwork phase of 
this project.  Other practices would involve crowning and sealing the exposed soils daily with a smooth-
drum roller at the end of the day’s work to reduce the potential for infiltration of surface water into the 
exposed soils.   
 
The key to minimizing disturbance problems with the soils is to have proper control of the earthwork 
operations.  Specifically, it should be the earthwork contractor's responsibility to maintain the site soils 
within a workable moisture content range to obtain the required in-place density and maintain a stable 
subgrade.  Scarifying and drying operations should be included in the contractor's price and not be 
considered an extra to the contract 
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