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The research of rock dynamic fracture parameter
under the action of impact load

SONG Yimin', YANG Xiaobin?, YANG Shengxuan', WANG Qian'

(1. School of Civil Engineering, North China University of Technology, Beijing 100144, China;
2. School of Resources and Safety Engineering, China University of Mining & Technology (Beijing), Beijing 100083, China)

Abstract An experimental research of rock dynamic fracture parameter under the action of impact
load with the rectangular granite specimen with pre-cracks of Type I has been conducted. The test mate-
rial is loaded by self-developed adjustable speed drop hammer impact tester which can realize low &
medium impact loading speed; the data is recorded by data collecting system set up by high-speed
cameras, and the data of specimen surface speckles images in the dynamic fracture process of crack is
analyzed by using digital speckle correlation method. The quantitative results of displacement field
evolution, the dynamic fracture of crack tip opening displacement, the speed of the crack growth and
stress intensity factor of the dynamic fracture have been obtained. The experimental results have shown
that the crack tip stress intensity factor increases after drop hammer contacts with the rock specimen,
and when the stress intensity factor reaches a certain value, the prefabricated crack initiation and subse-
quent stress intensity factor of crack initiation is greater than the initial crack stress intensity factor.

Key words digital speckle correlation method; stress intensity factor; crack propagation speed; the
rock fracture; impact load
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Fig.9 The stress intensity factor of dynamic fracture
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