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Velocity Logging of Compressional and Shear Wave in a Soft Ground
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SYNOPSIS : Seismic P (compressional) and S (shear) wave was generated by the vertical and the
horizontal striking using Solenoid hammer of electromagnetic type separated 0.8m from borehole and
installed to swrface. Their waves recorded to 3-component (x,y,z) borehole geophone fixed to the
wall at lm interval from depth 2m to 25m. The dominant frequency for received component was
analysed 100Hz, 60~80Hz and 180~200Hz for x,y,z-component, respectively. And y-component of
SV-wave shows the second resonant frequency due to geophone installation direction. In the soft
ground consisted of alluvium, clay, sandy, silty, and conglomerated layer of the Quaternary
Formation, and mudstone of the Tertiary Formation, seismic velocity distribution range from 108 to
400m/s for S-wave and from 540 to 2,500m/s for P-wave, and Poisson’s ratio ranges from 0.46 to
0.49 and the variation degree is relatively large. In the soft ground of the Quaternary Formation, the
correlation formula between S-wave velocity and N-value of SPT calculated at Vs = 85.2N%

Knowing the S-wave velocity of their formations, we can assume N-value using the formula.
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Figure 2. P-wave records for vertical
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(a) Cross Section

(b)Signal Polarily for the First Motion
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Figure 1. Distinction of seismic records according to source
direction. (@) Raypaths for source point A and B and
displacement vectors. (b) Signal polarity for the first motions and

shear pair.
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Solenoid hammer. Logging interval and source point
are 1m and S-0, respectively. Polarity of the first

motion is negative and very clear for vertical source.
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Figure 3. Shear pair records by horizontal impact of
Solenoid hammer at the source point S-0. Polarity
changes of first motion are positive for normal
source and negative and very clear for reverse.
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Figurev 4. Velocity logs of P- and S-wave and Poisson’s ratio of
right side calculated from Ve and Vs logs. N-value of SPT and

core log plotted from the existing data for comparison to the Ve
and Vs logs.
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Figure 5. Experimental correlation between Vs and N-vaiue in
the soft ground, Quaternary Formation.
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