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Experimental Study on Rock Burst Characteristics Induced by Cyclic Disturbance in Deep Tunnels Under High-Stress Conditions
LI Zhanjin"*, LIU Zigiong', LI Qun"*, LIANG Rui', YANG Sihao', HU Zihao'
(1.School of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei 063210, China;
2.Mine Green Intelligent Mining Technology Innovation Center of Hebei Province, Tangshan, Hebei 063210, China)

Abstract: The disturbance such as deep engineering blasting and excavation is prone to induce rock burst. To study the
conditions and characteristics of rock burst induced by cyclic disturbance in deep tunnels under different stress conditions,
granite specimens with semi-circular arches penetrating the tunnel were used to conduct true triaxial disturbance rockburst
tests. The occurrence conditions, characteristics of rock burst in deep engineering, the evolution process of acoustic emission,
and the energy evolution characteristics inside the rock were analyzed. The test results are concluded as follows. Firstly, when
the disturbance amplitude exceeds 10 MPa, rock burst will occur in the specimen. For every additional 10 MPa of disturbance
amplitude, the time from the start of disturbance loading to the occurrence of rock burst in the specimen is reduced by about
30%. The greater the disturbance amplitude, the more severe the damage to the specimen, and the more shear cracks on the
rock surface. Secondly, cyclic disturbance significantly promotes the generation and extension of shear cracks. The disturbance
not only increases the number of shear cracks but also accelerates the speed of crack propagation. Thirdly, the accumulated
elastic strain energy inside the specimen increases with the increase of disturbance amplitude. When the specimen fails, these
accumulated energies are rapidly released, leading to more severe failure of the specimen.
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Table 1 Cyclic dynamic disturbance test plans

TR 2) )3 4 2 i 1
BOFSS  esne sk Rmmh AR
A /MPa f/Hz ¢, /MPa o./MPa
ZX-A-1 5 2 30 80
ZX-A-2 10 2 30 80
7ZX-A-3 20 2 30 80
7ZX-A-4 30 2 30 80

KA 1 25 A T o 28 Y b (A L R
i 1 3R Ge b 1R AR ) oy O 2R 2 2 kN, Bl 1) iy 2200
#HZE 5 kN;HEHLL 0.3 mm/min B0 2 HE Rk R 1k
& 1) far 2 M 2K 2 30 MPa, #lf 1) fr7 28 i1 2. & 80 MPa,
HAERp 5l B S 400 s, SR 5 i A& 2R 48 3l far 2%, 30
BT3B 600 s, ARAFTE 600 s YA KA B8
INRIZFME N IR S R RN, A0 T i#T
AT 3 RS 38 R 2 2 AT AR SR 1 i e 2
HAT T . PERR SN SIS AT R WA 2 R

BB | I |

2 BRI ALIMERE

Fig.2 Cyclic dynamic disturbance loading schematic
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Fig.5 Process of rock burst ejection at A=30 MPa
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