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Mechanism of collapsing ground fissure formation
based on cusp catastrophe model

YU Qiuge'?, ZHANG Huaxing'”>, DENG Weinan'"
(1. Coal Mining and Design Branch, China Coal Research Institute, Beijing 100013, China;
2. Coal Mining and Design Department, Tiandi Science and Technology Co. ,Lid. , Beijing 100013 ,China)

Abstract ; The formation of ground fissure had significantly relation with the movement of overburden strata. To
analyse the formation mechanism of collapsing ground fissure caused by coal mining on the conditions of
shallow-burden and single critical layer, the models of clamped beam and voussoir beam model were built.
Using the cusp catastrophe theory, failure reasons of the critical layer were revealed from the view of
mechanical equilibrium and energy balance. At the same time, the study deduced the equations on first and
periodic broken lengths of critical layer, and analysised the relationship between critical layer failure and
ground fissure. By using the equations, the broken length of 12208 working face in Daliuta Colliery was
predicted. The periodic result was 14.9 m, which matched the results of field measurement. The study shows
that (a) the broken of critical layer is the main reason for the formation of ground fissure, and (b) the broken
length of critical layer has greatly influenced the distance between the two adjacent ground fissure.
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Fig.2 Clamped beam model
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Fig.3 Voussoir beam model
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Fig.4 Diagram of relationship between collapsing

ground fissure and failure of critical layer
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