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Fig. 1 Structural diagram of dynamic and static combination system
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(a) XK1-1: axial compression 62.5 MPa,
confining pressure unloading to 7.5 MPa
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(d) XK2-2: axial compression 72.5 MPa,
confining pressure unloading to 10 MPa
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(b) XK1-2: axial compression 62.5 MPa,

confining pressure unloading to 10 MPa
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(e) XK3-1: axial compression 82.5 MPa,

confining pressure unloading to 7.5MPa
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(c) XK2-1: axial compression 72.5 MPa,
confining pressure unloading to 7.5 MPa
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(f) XK3-2: axialcompression 82.5 MPa,
confining pressure unloading to 10 MPa
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Fig.2 Dynamic stress-strain curves of skarn under frequent disturbances
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Fig. 3 Relationship between peak dynamic stress and impact times
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(a) Axial compression 62.5 MPa (b) Axial compression 72.5 MPa
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Fig. 4 Relationship between tangent elastic modulus and number of impacts
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Fig. 5 Relationship between energy consumption per unit volume of rock and number of impacts
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(a) XK1-1: axial compression 62.5 MPa, (b) XK1-2: axial compression 62.5 MPa,
confiningpressureunloading to 7.5 MPa confining pressure unloading to 10 MPa

(c) XK2-1: axial compression 72.5 MPa, (d) XK2-2: axial compression 72.5 MPa,
confining pressure unloading to 7.5 MPa confining pressure unloading to 10 MPa

(e) XK3-1: axial compression 82.5 MPa, (f) XK3-2: axial compression 82.5 MPa,
confining pressure unloading to 7.5 MPa confining pressure unloading to 10 MPa
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Fig. 6 Final destruction modes of skarn
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Dynamic influence of frequent dynamic disturbance on high-energy rock mass
during confining pressure unloading

TANG Lizhong', LIU Chang', WANG Chun’, CHEN Yingyi', SHEN Fan'
(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, Hunan, China,
2. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract: In this study, based on the high stress and frequent blast disturbance in the process of surrounding
rock excavation in the deep roadway of Dongguashan Copper Mine, we investigated the dynamic properties
of the high-energy rock mass disturbed by frequent dynamic loading during confining pressure unloading,
using the modified SHPB coupled static-dynamic loading system. The results show that the peak dynamic
stress and elastic modulus of the skarn subjected to confining pressure unloading varied nonlinearly with the
number of dynamic disturbances, and the high energy skarn in confining pressure unloading released energy
when subjected to dynamic disturbance. The axial pressure promoted the axial development of micro-fissures
in the rock specimens, resulting in a lower capacity of rock samples. However, the confining pressure
restrained the axial development of micro-fissures in the rock sample, resulting in a higher capacity of rock
samples. The dynamic disturbance promoted the micro-fracture expansion, transforming the rock sample in
confining pressure from tensile failure to shear failure.

Keywords: cyclic impact; confining pressure unloading; energy dissipation; deformation characteristics;
failure mode
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