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AN EXPERIMENTAL STUDY OF THE DYNAMIC FEATURES
OF SHADOW AREAS OF CAUSTICS IN RESPONSE
TO LOADING/UNLOADING FRACTURE

Xu Zhaoyong"”  Yang Runhai”  Zhao Jinming"” Wang Yunyun"
Xiong Bingheng”  Wang Zhengrong” Mei Shirong”

1) Seismological Bureau of Yunnan Province , Kunming 650041, China
2) Laser Institute , Kunming Technology University , Kunming 650051, China
3) Center for Analysis and Prediction, China Seismological Bureau, Beijing 100036, China

Abstract: Using a plexiglass sample and by means of real-time holographic interferometry
and shadow optical method of caustics, the different features of dynamic variation in stress
(strain) field, plastic area and nucleation zone (shadow area) when the sample fractures
during loading (loading-fracture) and unloading (unloading-fracture) are strdied visually.
The results show that the strain nuclei (zones with dense fringes) appear first at the tips
of prefabricated cracks at low stress, and then the shadow areas of caustics form with the
increase of load. These nuclei and shadow areas can become larger, or smaller, when the
process of loading, or unloading, goes on. When the stress in kept within a certain range,
the shadow areas of caustics can become larger and smaller altematively with repeated
loading and unloading (cyclic loading). However, when loading and unloading at high
stress, in particular with the macrofracture is about to appear. the variations of the shad-
ow areas of caustics are irreversible and quite different. The shadow areas of caustics ex-
pand rapidly at an increasing speed when loading-fracture appears. In contrast, the shadow
areas of caustics expand at a lower speed when unloading-fracture appears; besides, there
is a circular shadow in front of the sharp-angle shaped area.

Key words: loading-fracture, unloading-fracture; shadow areas of caustics; dynamic stress field
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