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Stability analysis on main roof key block in large mining height workface

FU Yu-ping, SONG Xuan-min, XING Ping-wei, YAN Guo-chao, LI Zhi-jun
(Institute of Mining Technology, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Taking the key block for research object, which was the large mining height workface main roof frac-
tured to be symmetrical during first weighting and was seen as a deformed body, strictly in accordance with corre-
sponding relation in mechanical derivation, analyzed the relation between block deformation and horizontal force at
different rotation angle and different subsidizes deformation. The critical point in balance-instability transformation
of the body structure was explored ; and detail analyzed the horizontal force changes acting on the key block in the
process of rotation and sinking was carried out; and the quantization relationship of horizontal force with rotational
angle, block coefficient and the force on the key block were worked out; and the relationship of rotational angle
with block coefficient during rotating instability or sliding instability, and the range of carrying capacity when the
key block is balance, were also worked out. Measured against the conclusion of the traditional method of calculat-
ing, the value of horizontal force derived in strict accordance with geometric relationship is two times bigger; the
balance range of key block is improved. The regression formula of key block’ s carrying capacity was worked out.
Whether the key block in the fractured roof will lose balance or not can be predicted by this formula.
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Fig. 1  The horizontal force analysis model for key block
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Fig. 2 The force analysis for key block
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Fig.3 The change curves of horizontal force (7/P) and balance area in the key block with a
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