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Fig.1 Physical image synchronization analysis system
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Fig. 2 Image information and mechanical
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Fig. 3 Initial wave and wave after analyzed
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Fig. 6 Dynamic image and mechanical properties of point B
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Fig. 7 Dynamic image and mechanical properties of point C
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Fig.9 Dynamic image and mechanical properties of point E
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Fig. 10 Dynamic image and mechanical properties of point F
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Fig. 11 Dynamic image and mechanical properties of point G
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On the Real-time Physical Image Synchronization Analysis
for Rock Deformation and Failure Mode Based on SHPB

WAN Zhang', FAN Li-feng”, WANG Lin’, GONG Rong-yao®
(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, Zhejiang, China; 2. College of Architecture
and Civil Engincering, Beijing University of Technology. Beijing 100084, China; 3. China Railway 12™ Bureau Group Co. Ltd. , Taiyuan
030032, Shanxi, China)

Abstract: Typical dynamic compression stress-strain curve of rock can be divided into different stages.
Moreover, the deformation mode and failure mode of rock have different image representation. There
is a one-to-one correspondence between mechanical response and the image representation. In view of
above characteristics, a physical image synchronization analysis device was established by combining
split Hopkinson pressure bar (SHPB) with high speed camera. Complete stress and strain dynamic
response of rock subjected to impact load were systematically studied; real-time image signals were
collected. Finally, based on theory of stress wave, an analyzing program for physical image
synchronization was compiled, which can realize synchronous analysis of mechanical response and
image representation through interface display. This program can intuitively reflect that under impact
load condition, the mechanical characteristics and corresponding specimen cracking, failure trend and
damage degree on different stages of stress-strain curve, and can clearly reveal the mechanical
mechanism of rock deformation and failure process.

Keywords: physical image synchronization; rock; split hopkinson pressure bar (SHPB) ; stress-strain

relation; dynamic mechanical property



