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ATTENUATION PROPERTY OF P WAVES BY SCATTERING
IN TWO-DIMENSIONAL MODELS OF RANDOM MEDIA

By Koji MATSUNAMI

Synopsis

In order to examine the attenuation property of P waves by the scattering due to random
heterogeneities, ultrasonic model experiments are carried out by using two-dimensional models
of media with randomly distributed velocity and density heterogeneities. The main experimental
results are as follows. (1) P-wave attenuation by the scattering is negligible in the low-frequency
range (2za/2< 1) where the wave length 2 is much longer than the size a of heterogeneity, and is
especially remarkable in the intermediate frequency range (about 1<2za/2<4) where 2 is compara-
ble to or longer than a, and shows a decreasing behavior with the decrease of 2 (4<2ra/21<10), and
is not found in the high-frequency range (2za/A3»10) where 2 is shorter than a. (2) When the
predominant wave length of incident P waves is two to three times the size of heterogeneity
(2<2raji<3), the predominant frequency of transmitted P waves becomes higher with the
increase of travel distance.
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Fig. 1 Classification of wave scattering problems in ka—kL diagram, where k is the wave number,
a is the size of heterogeneity, L is the travel distance in a heterogeneous region, D is the
wave parameter defined by D=4L/ka*> and 41I/I is the fractional energy loss by wave
scattering
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Fig. 2 Block diagram of apparatus
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Fig. 3 Distribution of holes perforated in
duralumin plates. Holes are made at
positions of solid circles by drilling.
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Fig. 5 Distribution of holes in model RA1, RA2 and RA3
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Fig. 6 Positions of model RA1, RA2 and RA3 shown on ka—kL diagram.
Lla, D and 41/I are the same as those in Fig. 1,
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Photo 1 Examples of records obtained by measurement II. a: original wave form in the case of
resonance frequency 250 KHz, b: wave form in the case of travel distance L=40 cm,
c: wave form in the case of L=60 cm. Sweep rate: 10 usec./div.
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Fig. 10 Relation between P-wave attenuation coefficient, @, and ka. The value of 0.008 cm™t is
absorption coefficient of duralumin plates.

Photo 2 Wave forms obtained in model RA1 in the case of ka=2. Upper 5 traces: case of travel
distance L=40 cm, lower 5 traces: case of L=60cm. Sweep rate: 8 psec./div.
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