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Comparison of S-wave Velocity Profiles Obtained by Down-hole
Seismic Survey, MASW, and SCPT with a Drilling Log in
Unconsolidated Sediments

Jin Hoo Kim* and Hyun Do Kim
Division of Civil and Ocean Engineering Deparment, Dong-A University, Busan 604-714, Korea

Abstract: Multi-channel Analysis of Surface Waves (MASW) and Seismic Cone Penetration Test (SCPT) have been
recently developed to obtain S-wave velocity profiles which were conventionally investigated by a down-hole seismic
survey. For unconsolidated sedimentary sites, we studied these three methods, and compared the results with a drilling log.
All the methods showed that the changes in the S-wave velocities were consistent with the changes in the sedimentary
facies. In addition, the SCPT was most sensitive to changes in sedimentary facies among the three profiles. The results of
the SCPT showed that there exists a low velocity zone, which is mainly composed of clayey sand, at the depth of §~12
m in the sediments.
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Fig. 1. The location map of the survey area.
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Fig. 2. The arrangement of 5 geophones (left) and external
appearance of the borehole geophone (right).
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Fig. 3. Seismic record obtained by a down-hole seismic sur-

vey. The expected S-wave arrivals are connected by a black
solid line.
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Table 1. Data acquisition parameters used for MASW

Parameters Values
Channels 12 ch.
Shot Offset 10 m
Geophone Spacing 0.5 m
Sampling Interval 0.25 msec
Recording Length 500 msec
Low Cut 4 Hz
High Cut 2,000 Hz
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Fig. 4. Seismic records obtained for surface wave analysis.
Offset is 10 m, and geophone spacing is 0.5 m.
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Fig. 7. Comparison of the S-wave profiles obtained by
downhole sesimic survey, MASW, and SCPT with a drilling
log. The N-values on the drilling log are obtained by a Stan-
dard Penetration Test (SPT).
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Fig. 8. Dispersion curve obtained by MASW survey with
12 channels of geophones.
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