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A Novel Optical System Created for Experimental Earthquake
Simulation Research
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Abstract By means of combining the real-time holographic device and the acoustic source testing device a new tool for
experimental earthquake simulation research is developed. The stress fields and its variations in the specimen are recorded by real-
time holographic interferometry while the wave-forms of ultra-sonic waves stimulated by the micro-cracks are recorded by a transient
automatic wave-form recorder to determine the time location and intensity of the micro-cracks. Some noticeable phenomena have
been observed in the experiment the elastic strain and plastic strain can be visualized clearly and can be recorded in high
resolution by this method as well as the generation and extending of cracks.
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Fig.1 Schematic diagram of the optical setup for this

real-time holographic system
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Fig.2 Whole fracture process of 1¥ specimen under press loading
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Fig.3 a Interferogram at the second stage when some shadow regions appear in the specimen

b Corresponding photograph of a when the real-time hologram illuminated by the object wave only
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