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Field Experiment Generating Shear Waves by Using Trench Method

Doo Sung Lee and Hyeongyu Kim
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Abstract : A field experiment generating shear waves by trench method was conducted at two places in Taejun area.
We were able to separate the P- and S-waves by summing and subtracting the vertical and horizontal component of the
data recorded at a three component downhole geophone in the borehole. The analysis of the records revealed that the
shear waves were polarized to NS and EW directions. The faster shear waves were polarized to NS direction. The NS
direction generally agrees with the dominant joints direction observed from the cores collected from the borehole.
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Table 1. Acquisition parameters for the VSP survey

Source Type
Receiver Type

4.5 kg hammer
3-component borehole geophone

Minimum Depth 30 m
Maximum Depth 60 m
Depth Interval 1 m
Record Length 256 ms
Sample Rate 0.25 ms
[
+SH
+P +P
(a) (b)

Fig. 1. Schematic depiction of the trench method for P- and S-wave
generation. A sledgehammer is pounded sequentially on a plate
placed nearby either side of the trench to generate SH waves of
opposite polarity and P waves of the same polarity.
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Fig. 2. Iustration of how adding and subtracting traces made from
trench method works on similarly polarized method, to produce
separate P- and SH-wave traces (after Tatham and McCormack,
1991).
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Fig. 3. Survey layout for the multicomponent VSP. A 4.5-kg
hammer was pounded on a plate located at A, B, C, and D
sequentially. A 3-component geophone was positioned at various
locations in the borehole, W.
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Fig. 5. Multicomponent VSP data afler energy balancing, (a) and (b) correspond to horizontal components in North-South and East-West
directions, respectively, and (c) vertical components. Arrows indicate first breaks of P (c) and S waves (a, b).
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Fig. 6. Tilt (a) and rise angles (b) of the VSP data in North-South
direction. Trace spacings are 90 degrees. Rise angles are plotted
every other traces. Upper arrow indicates P wave and the lower
arrow indicates S wave (compare with those in Fig. 5).
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Fig. 7. Tilt (a) and rise angles (b) of the VSP data in East-West
direction. Trace spacings are 90 degrees. Rise angles are plotted
every other traces. Upper arrow indicates P wave and lower arrow
S wave (compare with those in Fig. 5).
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Fig. 9. A rose-diagram demononstrating dominant directions of
discontinuities observed from core samples collected from the
borehole (from Shin et al., 1998).
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Fig. 10. Interval velocities of (a) P wave and (b) S wave, derived
from travel-time differences for each depth steps.
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Fig. 11. (a) Velocity ratio of P wave to S wave and (b) Poisson's
ratio derived from P- and S-wave velocities.
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