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(27) Dynamic Photoelastic Studies of Wave Propagation in Slit
and Fault Model ’

Makoto SATO

Faculty of Technology, Hiroshima University

Dynamic photoelasticity was used to study some foundamental aspects of wave propaga-
tion in a two-dimensional model with a deep and very narrow trench or a slit and a
model with a fault filling the slit by lower characteristic impedance material, and
to obtain information on the dynamic event associated with the various wave generated
by plane wave incidence to those inhomogeneous region.

Photoelastic models were fabricated from Epoxy Resin plate which was 4.4 X 200 x 400
mm in size. A slit was cut to a depth 100 mm and a width 1.5 mm, and inclined to the
free boundary of the plate so that plane distortional waves struck the slit axis with
incident angle of 53.6° to 90°.

Softened Epoxy Resin was filled in the slit to obtain a fault model with a charac-
teristic impedance mismatch of 1 to 0.4.

Travelling load method, which was performed by longitudinal compressive impact on
one end of brass rod bonded to a longer edge of model plate by means of a lead bullet
driven by air gun, was used to generate plane longitudinal and distortional waves
simultaneously in the model plate, and the predominate pulse length of these waves
were 10 cm and 5 cm respectively.

A high-speed drum type framing camera operating at 80,000 frames per second, was
used to record the colored dynamic isochromatic fringe patterns associated with the
propagating stress waves.

The dynamic isochromatic fringe patterns presenting cylindrical wave, headwave,
Rayleigh wave, and reflected waves generated from the free boundaries and an end of
slit associated with several angle of incidence of both type of pulses were discussed
in detail. It was noted that the headwave and Rayleigh wave propagating from an end
of slit had predominate effects on both free boundaries of the slit.

To evaluate the effects of the characteristic impedance mismatch and the difference
of incident angle of pulses, the transmission and reflection coefficients of the
boundaries of fault, presented by dynamic isochromatic fringe orders, were compared
with reference model. But the differences of those effect were a little comparing
with those of slit model in any incident angle in an range of the characteristic
impedance mismatch.

It is clearly shown that the dynamic photoelastic method provides visual information
over the entire region of interest and is very usefull in interpretation and analysis
of the complex behavior associated with stress wave reflection and transmission
encountered in the seismic problems above mentioned.
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