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Deformation Evolution and Failure Mechanism of Three-Point

Bending Granite Specimen with Cracks
Xu Hailiang, Ren Hehuan,Song Yimin
(School of Civil Engineering, North China University of Technology, Beijing 100144, P. R. China)

Abstract: This article focuses on the deformation evolution and fracture mechanism by conducting three-point
bending tests on granite specimen with cracks. The purpose is to establish an accurate prediction system for rock
engineering disasters. Experimental observation methods are acoustic emission technology and digital image
correlation method. The rock fracture type is calculated by the moment tensor inversion method. The article
analyzed the corresponding relationship between the opening displacement rate and the expansion rate of the rock
prefabricated crack tip and the acoustic emission ringing count, energy and volume parameters of the seismic source.
The results show that; (1) For the rock with prefabricated cracks, during the loading process, its crack propagation
is a discontinuous process. When a crack propagates, the length of the crack remains unchanged for a certain period
of time. As the loading progresses, when the deformation increases to a certain value, the crack continues to expand,
and so on until the specimen is broken; (2) The pre-crack propagation is correlated with the acoustic emission
indicators of different types of cracks. When the prefabricated crack propagates, the tension crack volume
parameters, energy and ringing count appear; before and after the prefabricated crack propagates, the three types
of crack volume parameters, energy and ringing count are randomly generated; when the prefabricated crack length

remains stable, No acoustic emission signal is generated; (3) After the crack propagates and before the next crack
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propagates, the cracks of various crack types appear randomly near the tip of the penetrating crack. With the

accumulation of microcracks, the proportion of crack types dominated by through cracks increases until new

through cracks are generated.

Keywords: granite; moment tensor inversion; three point bending test rupture mechanism; spatiotemporal

evolution characteristics; digital image correlation method
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Table 1 Acoustic emission probe position
F5% X AfR/mm Y AFR/mm Z HEH5/mm
1 50 50 50
2 50 350 50
3 25 400 50
4 0 350 50
5 0 50 75
6 0 50 25
7 25 0 50
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