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VELOCITY MEASUREMENT OF SHEAR WAVE
BY USING CLAMPED BOREHOLE GEOPHONE

By Charo Kitsunezaxi and Noritoshi GoTo

Synopsis

The shear wave was observed by the clamped borehole geophone specially designed by one
of the authors, C. Kitsunezaki, of which details have been reported in the same author’s earlier
paper.

Striking against wooden plate fixed on the ground surface near the top of the borehole by
a hammer served as the wave source. By the above arrangements, the shear wave propagating
in vertical direction was observed at every position where the geophone was clamped.

The wave feature on the records obtained by this method is very beautiful and its character-
istics is rational in the following two factors; particle motion, and relation of the response betwéen
the usual velocity pick-up and the pressure pick-up.

The shear wave velocity shows distinct character in the relation to the kind of the materials,
namely, sand and clay. The velocity is higher in sand than in clay, and the velocity in the re-
spective media increases with the increase in depth,
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Fig. 1 The site and the system of the experiment. Depth (BH 2): 26.5 m.
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Fig. 2 Examples of the records obtained.

(b) Comparison of the waves from the different sources, 4, C

(2) DZBEAESSIADLIRFLTH LS,
AOBANBEORBOLEFRTAKETHZLEELONEH,S, D ARMIC LS PEOKERANDREH
M&, Wickes (YHAICfz{) Kk 2 SHEORBFNEEHETI2EFTH%, LD A TR YHMIC

4] n

PT-
100

scale

relative

0.0!

-— f (cps)

Fig. 3 Frequency characteristics of the velocity pick-up (PU) and the
pressure pick-up (Hy). Relative relation between the two at
the same amplifier gain is preserved in this figure.

a: trace amplitude on the record, #: particle velocity of the ground
(kine), p: pressure of the signal (bar).
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Fig. 4 (a)
Particle motion of the § wave plotted directly from the trace amplitude on the record.
Output level of the geophone can be evaluated from the scale with each locus.  This
scale is decided from the gain of the system at 50 cps.
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Fig. 4 (b) Illustration of phases of § wave plotted in Fig. 4(a).
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Fig. 5 Feature of the § wave propagation.
This is compiled by tracing the original individual records.
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(a) Distribution of the § wave velocity, which is illustrated
in comparison with that of P wave velocity and the
result of specific resistivity logging.

(b) Definition of the “initial motion (I')” of the wave.
Fig. 6
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Fig. 7 Level of the pressure signals which is demonstrated as
its ratio to the particle velocity amplitude of the same
waves. Regarding the § wave, this level shows the
upper limit, below which pressure level may exist.

@ P wave (source C)

X P wave (source D)

(O S wave (source 4 or B)

p: pressure of the signal (bar)

it: particle velocity of the signal (kine)
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