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STUDY ON INFLUENCE OF MINING RATE ON STRESS
ENVIRONMENT IN SURROUNDING ROCK OF MECHANIZED TOP
CAVING MINING FACE

WANG Jin‘an®, JIAO Shenhua®, XIE Guangxiang?
(1. School of Civil and Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Anhui University of Science and Technology, Hefei, Anhui 232001, China)

Abstract: The mining rate affects the results of stress distribution, deformation and failure process in surrounding
rocks in mechanized top-caving mining face. The rate effect can be summarized as follows: (1) the completion of
stress transition in surrounding rock under different mining rates; (2) the variation of loading and unloading rate in
process of different cutting depths in unit period of time; (3) the development of deformation and stress
distribution in rock due to creep behavior. Based on the mining state in Xiegiao Colliery, numerical investigation is
carried out to reveal the fact that the reduced stress zone around the mining face decreases with the increase of
mining rate. Consequently, the failure zone decreases, and the peak stress locates nearer the mining face while the
stress value increases. Since the deformation period becomes shorter, as a result, the displacement reduces. The
study points out that appropriately increasing the mining rate of mechanized top caving mining face will benefit
the mining face management and safe production.
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Table 1 Variation of residual strength of coal
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Table 2 Numerical scheme of stress transition process in

rock mass
p_— FERK —— %&H#l‘ﬂ?ﬁ% ﬂkﬁ% ﬁﬁ”)‘é\
fEim HHIm WP M
1 20 10 2 50 500
2 20 10 2 100 1000
3 20 10 2 200 2000
4 20 10 2 500 5000
5 20 10 2 1000 10 000
6 20 10 2 2000 20 000

3 ST AL T RARIERT BBl I g 73 A1 5% 0 1) U5 56
Table 3  Numerical scheme of mining depth effect in an unit
period on stress distribution
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Fig.6 Comparison of transition of principal stress vector field
in rock mass
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Fig.7 Comparison of yield field in stress transition process
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Fig.9 Horizontal displacements in coal seam in front of
mining face
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