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A PHOTOELASTIC METHOD FOR DISPLACEMENT MEASUREMENT ON
ROUGH SURFACES OF OPAQUE MATERIALS
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By Kazuo KONAGAI, Toshio IKEDA, Shouichi KITAHARA and Takashi MATSUURA

A new photoelastic experimental method for displacement measurement on rough

surfaces of opaque materials was developed. In the method, a surface of a test

specimen, such as that made of weak rock, mortar or soil, is coated with photoelastic

transparent polymer, and the surface of the polymer coating is fixed by a rigid

transparent plate, Accordingly, displacement on the surface of the test specimen is

transformed into shear strain in the photoelastic coating. The shear strain induced in

the coating can be easily detected by analyzing dispersive photoelastic fringes which

appear when a polarized laser beam parallel to the surface of the specimen passes

through the coating. This method can be expected as one of the simplest and useful

methods for detecting minute deformations of opaque specimens.
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Table 1

Specific gravity
of soil particles 65 (%)2.82

Index properties of Yoneyama clay.

Sieve analysis

Liquid limit WL (%) 80 |2.000~0.074 (%) 17
Plastic limit wp (2)| 45 |0.074~0.005 (%) 34
Plastic index 1P 35 [0.005~ (%) 49
Japanese unified soil classification CH
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Fig.3 Fringe density-shear strain relation of gelatine gel.
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