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Simulation experiment of rock fracture containing inclined
edge crack under impact load

YUE Zhong-wen' , YANG Ren-shu',SUN Zhong-hui'** ,XIAO Tong-she' ,HAN Peng-fei'

(1. School of Mechanics & Civil Engineering ,China University of Mining & Technology( Beijing) , Beijing 100083, China ;2. Xinwen Mining Group Co. Lid. ,
Xintai 271233, China)

Abstract:In order to simulate fracture behavior of rock under different angles between pre-crack and loading direc-
tion , the fracture experiments of the three-point bend beam containing unilateral incision subjected to impact load were
carried out by transmission-type caustics test system. Experimental results show that inclined edge crack specimen is
subjected to normal stress and shear stress. The growth cracks are mixed code cracks and the focal speckles at the tips
of crack are also mixed. The dynamic stress intensity factor, crack propagation time and the crack propagation velocity
are associated with the angle changes between pre-crack and the loading direction. As the angles between pre-crack
and the loading direction increase ,the maximum of crack propagation speed increases,and the oscillation of the crack
propagation velocity also increases. When the loading direction is the same as the pre-crack direction,the crack initi-
ates the fastest,and the crack is the I -type crack. As the angles between loading direction and pre-crack direction in-
crease ,the crack takes on mixed characteristic , the dynamic stress intensity factor K represents more obviously and its
value increases.
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Fig. 1 Schematic diagram of caustic formation
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L2 AERE
HBEHLAE RS TEAE. O Mk E ;@
DDGS- I 2 kAL i YOG B R 48 B JEIR 545

il 4 20E B @ - R G, KAET L S AR
A 4 INF T o FRL 142 ) R R AR B AR R 5 2
(Y N [ ) s i T L, FL R T B 7E O ~ 999 s N T
1 PRSI B D BN B E S €5 AR ) 02 N = Y P
4 JBE SRS EBLIAR R A,

™~ oLl e
i i\ i
- I [
| [ ] %J —~
1 . q
7L pAL=
i 2H T

K3 E AR A R

Fig.3 Experimental optical system for dynamic caustics
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