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Dynamic problems in deep exploitation of hard rock metal mines

LI Xi-bing"?, YAO Jin-rui', GONG Feng-giang"*

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Hunan Key Lab of Resources Exploitation and Hazard Control for Deep Metal Mines, Changsha 410083, China)

Abstract: The energy storage characteristics of hard rock in metal mines under high stress was described from the deep
mining environment. And the inevitable trend of continuous mining methods in the future with the increase of
exploitation depth of metal mines was also analyzed. For hard rock in metal mines under high stress, the dynamic
disturbance caused by continuous mining was conducted on it, which can be considered as a mechanical problem coupled
static and dynamic loads. On this basis, three key dynamics problems were analyzed by using the theory of coupled loads
as follows: the system disturbance and rock burst in deep metal mines exploitation, mine earthquake and drift instability
caused by blasting in deep mines, energy release and orderly regulation in deep metal mines exploitation. Theoretical
analysis and engineering practice proved that several dynamics problems in deep metal mines can be explained by using
the theory of coupled static and dynamic loads, which will provide some engineering practice guidance for deep
exploitation.
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(a) Curves of depth vs vertical stress; (b) Curves of depth vs
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Dongguashan copper mine*”

Rock type Uniaxial compressive strength/MPa
Qixia marble 74.04
Huanglong marble 50.38
Siltstone 187.17
Quartz diorite 306.58
Skarn 190.30
Garnet skarn 170.28
Copper-magnetite 304.00
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