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PROJECT INFORMATION 

Information about the project was obtained through e-mail correspondence between 

Peggy McLean of Kershaw County Economic Development and Marty Baltzegar of 

S&ME on January 10, 2014.  Information provided by Ms. McLean included general site 

information and boundaries, and a vicinity map with approximate lot boundaries and 

wetlands locations. 

 

The Governors Hill site is approximately 210 acres and is adjacent to the intersection of 

Mt. Olivet Road and Dr. Humphries Road near Camden, South Carolina.  The property is 

currently undeveloped and is heavily wooded forestland.  Six soil test borings were 

previously conducted within the site boundaries by PSI in 2003.  The number of borings 

previously conducted generally meets the requirements of the SC Commerce Site 

Certification program.  However, we understand IBC seismic site class was not 

previously addressed.   

 

Evaluation of seismic site class will require performing shear wave velocity 

measurements at the site using Multi-Channel Analysis of Surface Waves (MASW) and 

Microtremor Array Method (MAM) methods for near-surface characterization of shear-

wave velocities (VS). 

FIELD TESTING 

Geophysical measurements of soil properties were conducted by S&ME at the site on March 

21, 2014.  Shear wave velocity measurements were performed using Multi-Channel 

Analysis of Surface Waves (MASW) and Microtremor Array Method (MAM) arrays.  Each 

method measures the travel times of surface generated (active) or ambient (passive) 

vibrations to geophones mounted on the ground surface at various incremental distances 

along the array.  Three traverses were performed at the site at the approximate locations 

shown on Figure 2. 

 

The passive (MAM) method utilizes a two-dimensional or L-shaped array because the 

direction of the passive energy sources is not known.  Since the direction of the source wave 

is known with the active (MASW) method, the geophones were arranged in a linear pattern.  

The results of the active and passive sources were combined to produce a single shear wave 

velocity profile at the test location.  A composite shear wave velocity versus depth profile 

for the MASW/MAM array performed on site is attached.   

 

The calculated average shear wave velocities using the shear wave velocity profiles for SW-

1, SW-2, and SW-3 are 1305 feet per second (fps), 2030 fps, and 1155 fps, respectively over 

a depth of 100 feet.  These values are tabulated below for your convenience.  The shear 

wave velocity profiles are attached and also include measured shear wave velocities below a 

depth of 100 feet. 
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Table 1:  Average Shear Wave Velocities 

MASW/MAM Test 
Location 

Shear Wave Velocity, Vs 

(feet per second) 

SW-1 1305 

SW-2 2030 

SW-3 1155 

BUILDING CODE SEISMIC PROVISIONS 

Seismic induced ground shaking at the foundation is the effect taken into account by 

building code seismic-resistant design provisions.  Other effects, such as soil liquefaction, 

are not addressed explicitly in building codes but must also be considered. 

IBC Site Class 

As of July 1, 2013, the 2012 edition of the International Building Code (IBC) has been 

adopted for use in South Carolina.  We classified the site as one of the Site Classes listed 

in IBC Section 1613.3, using the procedures described in Chapter 20 of ASCE 7-10.   

 

Based on the MASW shear wave velocity data, soil profiles at SW-1 and SW-2 have 

weighted average shear wave velocities consistent with Site Class C.  Profile SW-3, in the 

central portion of the site, had a weighted average shear wave velocity just below the 

threshold value of 1200 feet per second required for Site Class C, so it would be Site Class 

D.  Since the park will be subdivided, site class of individual parcels may differ from those 

determined at the locations of these profiles.  The site class should be established for each 

individual site development within the project site during the design level geotechnical 

exploration. 

Design Spectral Values 

S&ME determined the spectral response parameters for the site using the general 

procedures outlined under the 2012 International Building Code Section 1613.3.  This 

approach utilizes a mapped acceleration response spectrum reflecting a targeted risk of 

structural collapse equal to 1 percent in 50 years to determine the spectral response 

acceleration at the top of seismic bedrock for any period.  The 2012 IBC seismic 

provisions of Section 1613 use the 2008 Seismic Hazard Maps published by the National 

Earthquake Hazard Reduction Program (NEHRP) to define the base rock motion spectra.   

 

The Site Class is used in conjunction with mapped spectral accelerations SS and S1 to 

determine Site Amplification Coefficients FA and FV in IBC Section 1613.3.3, tables 

1613.3.3(1) and 1613.3.3(2).  For purposes of computation, the Code includes 

probabilistic mapped acceleration parameters at periods of 0.2 seconds (SS) and 1.0 

seconds (S1), which are then used to derive the remainder of the response spectra at all 

other periods.  The mapped SS and S1 values represent motion at the top of seismic 
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bedrock, defined as the Site Class B-C boundary.  The surface ground motion response 

spectrum, accounting for inertial effects within the soil column overlying rock, is then 

determined for the design earthquake using spectral coefficients FA and FV for the 

appropriate Site Class.   

 

The design ground motion at any period is taken as 2/3 of the smoothed spectral 

acceleration as allowed in section 1613.3.4.  The design spectral response acceleration 

values at short periods, SDS, and at one second periods, SD1, are tabulated below for the 

unimproved soil profile using the IBC 2012 criteria.   

 

The 2012 IBC specifically references ASCE 7-10 for determination of peak ground 

acceleration value for computation of seismic hazard.  Peak ground acceleration is 

separately mapped in ASCE 7-10 and corresponds to the geometric mean maximum 

credible earthquake (MCEG).  The mapped PGA value is adjusted for site class effects to 

arrive at a design peak ground acceleration value, designated as PGAM.   

Table 1:  Spectral Design Values 

 2012 IBC 

(2008 Seismic Hazard Maps) 

2012 IBC 

(2008 Seismic Hazard Maps) 

SW-1/SW-2 (Site Class C) SW-3 (Site Class D) 

SDS 0.338 g 0.411 g 

SD1 0.162 g 0.217 g 

PGAM 0.268 g 0.307 g 

 

 

Under the 2012 IBC, for a structure having a Seismic Use Group classification of I, II, or 

III, spectral response acceleration factors given above correspond to Seismic Design 

Category C for SW-1 and SW-2, and Seismic Design Category D for SW-3. 

Recommendations for Additional Exploration 

The shear wave velocity profiles provide some indication of the range of conditions that 

may be encountered at the site.  However, the spacing and number of profiles does not 

provide a reliable basis for design.  A seismic site class determination should be conducted 

on each proposed parcel development prior to design. 

 

We note that it may be feasible to demonstrate Design Category C to apply to profile SW-3 

despite the classification as Site Class D, by performing a dynamic site response analysis 

using the shear wave velocity data as input. 

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 
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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. 

 

Due to the distance between each test, subsurface conditions can be expected to vary from 

the conditions described herein.  This report was intended to give general information about 

overall site conditions only.  Additional geotechnical explorations should be conducted for 

each proposed structure, railway, pavement area or roadway.
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