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Research on roof falling mechanism of deteriorative
strata combination supported by bolts

JIA Ming-kui
(Jiaozuo Coal (Group) Corporation Limited, Jiaozuo 454002, China)

Abstract: It is known from the analysis and research on 162 roof-falling accidences occurring in coal mining roadway supported by
bolts that the deteriorative combination of roof strata is the major reason that accounts for percent 66 of the total accidences. RFPA%
system (the system of rock failure process analysis, developed by Northeastern University) is used to simulate the deteriorative
process of different strata combination roof. The result suggest that the deterioration of strata combination is related to the change of
soft interlayer positions, the thickness of hard strata, the ratio of height and span, and the thickness change of soft strata in the direct
roof. The deteriorative rupture of strata combination results from the tensile failure, shear failure and their mutual action. Under the
action of shear stress, the whole roof falls down; under the action of deadweight stresses, flexural failure of roof strata takes place;
whereas under the mutual action of shear stress and tensile stress, the failure configuration of the laminated roof strata presents a form
of roof-falling arch.
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Table 1 The rock mechanical parameters of every rock
stratum of roof strata
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Fig.1 Numerical calculation model
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Fig.2 The variety of soft interlayer in
the laminated roof

3.2 REAEBEEREEXERTCEEHEHE W
RE AR TIUR ER 955 JAAE 0.5~2 m
Z I JERE (K 3a)~& 3(d)) I, &EITHELLE,
WS R R, t TS SR R A 2 2 IR
WAF AT ZREm, £ AENERT, #I5ER Tk
UL, R MAIE, LR R AR
JEWER, SRS PR, AR R A ARE T
BRI i A A BT DI, 3 ple bR TR A v
(ELERR S 2 E I SRR AR AT R AR, AR
TREFTELFs MR AR AT LI, il 13
(S5 4 2 B EAE 2 m DA, F2 B R AR hr i
IREBYDIRIR, B I &0 S 16 T8 TR 7 i 1)
BYUIMEIR, 3 s 1 TV A4 B V%

() BERJZIEEN 0.5 m

RN !

(b) KIGHKJZEEH 1.0 m

AP A
(d) BHFRZERZH 2.0 m

() WEHIRIZIEIEN 4.0 m

B3 BRWMR EEHRIEE BB

Fig.3 The condition of soft strata in the laminated roof
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