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Disaster-causing mechanism of instability and “macroscopic-big-small”
structures of overlying strata in longwall mining
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Abstract ;: The powered support jam accidents due to the intact shear fall of all overlying strata occur easily in the long-
wall working face under thin bedrock. The theoretical analysis and numerical simulation were used to study the differ-
ence in the disaster-causing mechanism of overlying strata structure instability between in normal longwall working face
and thin bedrock longwall working face. The mechanical model of “macroscopic-big-small” structure were established
for overlying strata in longwall mining,the critical support working resistance was defined based on the stability analy-

sis of different overlying strata structures,the impact of pressure above the key stratum on the breaking form and block
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stability of key stratum was analyzed ,and the overlying strata structure and the evolution feature of the stress field were
simulated by UDEC numerical simulation software. The results show that (D from bottom to top , the overlying strata are
formed by “support and surrounding rocks” small structure, “voussoir beam” big structure and “pressure arch” mac-
roscopic structure in longwall mining under normal working face, the stability of small structure is mainly determined
by the stability of big structure , while the stability of big structure is mainly determined by the stability of macroscopic
structure. @) The breaking block of key stratum is ease to form a “voussoir beam” balance structure due to the lower
pressure on the key stratum under the protection of macroscopic structure, so that the support load is lower, and the
strata behaviors is easing. 3 The breaking interval of key stratum decreases due to the increase of pressure on the key
stratum , and the breaking form changes from shear breaking to flexural tensile breaking. @ The big structure is in an
unstable state due to the high pressure on the key stratum, which will lead to the small structure instability under a
dead load of key stratum and pressure on the key stratum,so that the powered support jam accidents occur. &) The
macroscopic structure cannot be formed in overlying strata when mining below the thin bedrock, the intact shear fall of
all overlying strata takes place due to the hydraulic pressure of unconsolidated confined aquifer and the weight of the
overlying strata, which may induce powered support jammed accidents. © The longer the weighting step is, the stronger
the strata behaviors for a normal working face with thick and hard roof, while the shorter the weighting step is, the
stronger the strata behaviors for a thin bedrock working face.

Key words :overlying strata structure ; key stratum; thin bedrock ; pressure arch ; voussoir beam ;relation between sup-

port and surrounding rocks
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Fig. 1 Mechanical model of “macroscopic-big-small”

structure of overlying strata in longwall mining
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Table 1 Mechanical parameters of rock mass in numericalmodel

A R/ m R/ (kg + m™) RB R/ GPa S E/ GPa FHH F1/MPa NEESE S/ (°)

LHEAE 110 2 550 5.36 3.18 2.58 38
FEATH 5 2 650 11. 49 7.91 3.83 40
BRI 9 2 500 3.32 2.27 1.25 28
i 3 1 400 2.37 1.25 1.04 27
JEEZ3LS 3 2 500 4.31 2.54 1.36 30
FAUR 5 2 600 5.36 3.18 2.58 38
TRER 15 2 500 3.94 2.60 1.62 35
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