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Fig. 1 Mechanical model of roof: (a) Model diagram of roof; (b) Mechanical analysis diagram
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Table 1 Mechanical parameters of limestone
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Fig 4 Color contour maps for 3 failure types of roof:
(a) Class 1 ; (b) Class 1I; (c) Class III
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Roof failure characteristics and its influence mechanism in
limestone goaf with horizontal layered dominant joints

JIANG Li-chun"?, ZHANG Hao’, WANG Jian-de’

(1. Institute of Safety Science and Engineering,
South China University of Technology, Guangzhou 510640, China;
2. School of Civil Engineering and Transportation,
South China University of Technology, Guangzhou 510640, China;
3. Guangdong Academy of Safety Science and Technology, Guangzhou 510640, China)

Abstract: In order to study the failure characteristics and influence mechanism of the roof of goaf in layered
limestone mine, based on the investigation of a underground limestone mine in Meizhou, a mechanical model of
the roof with horizontal layered dominant joints was built, and the expressions of stress components were derived.
Combined with the M-C strength criterion of rock mass, the failure judgment value Z at any point in roof and its
peak value mathematical formula were given, and the possible failure type and deformation characteristics in
instability process were analyzed. The results indicate that, there are four peak areas at the top, the bottom and both
sides of the roof. According to the order of peak values of Z, there are three kinds of possible deformation failure
forms, spalling type (1), deflet type (II) and shear type (III). In class I or class II failures, the roof has the
bearing effect of trapezoid arch; in class III failure, the roof has the bearing effect similar to I-beam. The failure
type of roof is affected by some factors, such as safety factor(m), span-thickness ratio(n) and lateral pressure
factor(ky). m and n are controllable factors, and k, is uncontrollable factors. When kyand » are definite, m only
affects the transformation between class I and class II or class I and class III failures, and the critical values of
m are 2.02 and 1.22. When m and n are definite, &, affects the same way as m, and the critical values of m are 1.25
and 1.33. When k, and m are definite, n affects the transformation between class 1, II and III failures, and the
critical values of m are 1.6 and 3.5. The results of field investigation of goaf verify the rationality of theoretical
analysis results. The results provide theoretical basis for the selection of roof parameters in goaf of such mines.

Key words: limestone goaf, types of deformation and failure; influence mechanism; roof safety factor;

span-thickness ratio
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