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Stability Analysis of Underground Goaf Influenced by Dynamic
Disturbance with Dimensional Distinct Element

YANG Jinlin, LI Xibing, ZHOU Zil8ong, CHEN Hongjiang

School of Resources and Safety Engineering, Central South University, Changsha 410083, China
Hunan Key Laboratory of Resources Exploitation and Hazard Control for Deep Metal Mines; Central South University,
Changsha 410083, China

Abstract By using an dimensional distinct element program, a model for numerical calculations is established for a goaf underground with
dynamic disturbance. And then the effect of disturbance intensity on the stability of goaf underground is studied by changing the peak
value of the dynamic stress wave, and the static calculation and the dynamic calculation are carried out, respectively. The analytical results
demonstrate that the maximum displacement of surrounding rock is 2.98mm after goaf underground is excavated, while the maximum
displacement of surrounding rock increases to 5.0mm after the dynamic loading is applied, and the amplitude of the increased displacement
is proportional to the magnitude of the dynamic loading, which influences the variation of displacement, maximum principal stress,
minimum principal stress distribution for surrounding rock. The second redistribution of stress field of surrounding rock occurs; and the
distribution area of plastic zone is expanded significantly. The results show that Shaodong mined—out area is stable, but the support of the
top and bottom should be strengthened. Several suggestions to avoid instability and subside of mined —out areas induced by blasting
vibration are made.
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Fig. 1 Calculation model of static and dynamic combination
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Table 1 Joint parameters used in the model

1(°) /()
Ji 34.5 45
h 65 290

Mohr-Coulomb s

s Coulomb .
ov=yH
ah=\yH (1)
A=/ (1-w)
JH s m,A
M O o
2.2
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Table 2 Physico-mechanical parameters of the rocks in
Shaodong gypsum mine

/(kg- m™) 2700 2550 2450
/MPa 56.4 18.5 13.3
/MPa 2.19 1.94 0.94

/MPa 3.9 3 3.4
/1(°) 43 39 39
/GPa 57.8 14.6 5.2
I 0.394 0.26 0.12
E My K G )
E
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