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Experimental Study of Rock Burst in Deep Buried Cavern
Considering Damage Effect of Surrounding Rock Mass

LI Lun'? ,ZHU Wen-hua® ,XIA Yuan-you® ,WANG Shi-yu’ , TANG Zhi-fan’
(1. China Railway 20th Bureau Group Co. ,Ltd. ,Xi’an 710000, China ;2. School of Civil
Engineering and Architecture , Wuhan University of Technology , Wuhan 430070 , China)

Abstract; To further investigate the influence of surrounding rock mass damage on the rock burst mechanism,
material selection for simulating the damage zone was carried out, and a test piece containing the damage zone
(1000 mm x 600 mm x400 mm) was fabricated. Using the self-developed rock burst model test system’s drilling de-
vice, caverns were excavated in the specimens(with a hole diameter of 110 mm). Rock burst model tests were then
conducted on specimens with varying damage zone thickness through step loading, considering the damage effects on
the surrounding rock. During the tests, cameras monitored the damage process of the tunnel wall. Image expansion was
performed based on the rubber paper model principle,and the box dimension of the expanded image was calculated
and analyzed. The results show that the macro-failure process of a rock burst consists of crack initiation, particle ejec-
tion, crack propagation,and debris avalanche stages. As the thickness of the damage zone increases, the failure depth
of the specimen chamber’s side wall gradually increases. In the stage of slow increase and sharp increase in the box

dimension of the left and right tunnel walls,the growth rate of the box dimension decreases linearly with the increas-
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ing thickness of the damage zone. With the increase in damaged zone thickness, cracks in the tunnel wall primarily

concentrate within the damaged zone during loading, and the damage depth of the tunnel wall increases when the cav-

ity is damaged. The findings further elucidate the breeding and failure mechanism of rock bursts in deep-buried cav-

erns under the condition of surrounding rock damage.
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Fig. 1 Test system of rockburst model
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Fig. 2 Mica plate and orthotriangle mica sheet
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Table 1 Model specimen number and specification
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Fig. 5 Picture of chamber excavation effect
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Fig. 7 Model loading stress paths
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Fig. 8 Failure feature of specimen A during loading
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Fig. 9 Failure feature of specimen B during loading
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Fig. 10 Failure feature of specimen C during loading
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Fig. 13 Cave wall image development diagram
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