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Experimental study on the effect of initial compression
stress field on blast-induced crack behaviors

YANG Li-yun' , YANG Ren-shu'? , XU Peng' ,SONG Yong-wei'

(1. School of Mechanics & Civil Engineering ,China University of Mining & Technology( Beijing) ,Beijing 100083, China ;2. State Key Laboratory for GeoMe-
chanics and Deep Underground Engineering ,Beijing 100083, China)

Abstract ; With self-designed static-dynamic loading setup which can produce initial static stress and dynamic blasting
stress field in the specimen,the behaviors of blast-induced crack in the dynamic-static stress field were studied by
caustics experiment and the effect of initial stress field to the blast-induced crack was discussed. Two specimens,one is
applied nothing and the other is applied 4-direction pre-compression loading, were studied by caustics. It is established
that the pre-compression stress, which is vertical to the crack propagation direction, reduces the stress concentration
degree at crack tip and hinders the crack propagation, but the pre-compression stress, which is parallel to the crack
propagation direction, has no influence on the crack propagation.

Key words : initial compression stress field ; blast-induced crack ; caustics experiment ;stress intensity factor( SIF)
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Fig. 1  Schematic illustration of crack stress analysis in
dynamic-static stress field
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Fig. 2 Schematic illustration of transmitted

caustics optical system
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