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Mining Strata Fracture Mechanics and Inner and Outer Analogous

Hyperbola Integral Movement Model

Zuo Jianping'*” Yu Meilu' Sun Yunjiang' Wu Genshui'
1. School o f Mechanics and Civil Engineering sChina University o f Mining & Technology (Beijing) sBeijing 100083

2. State Key Laboratory of Coal Resources and Safe Mining , China University of Mining & Technology s Beijing 100083

Abstract Strata movement mainly focuses on the breaking and movement of overlying strata, while
engineering geology focuses on the surface subsidence. These two research directions are related to the
overall movement behavior of overlying strata to the surface soil layer after mining. It is an important
theoretical basis for scientific mining to establish a unified model to describe the whole movement process of
overlying strata moving to surface subsidence. Based on the existing similar model experimental results,
field observation and theoretical analysis, our team found that the overall movement of the mining strata
has the characteristics of analogous hyperbola. In recent years, the analogous hyperbola subsidence model
(AHM) and the internal and conjugate inner and outer analogous hyperbola model are proposed, and the
corresponding physical meanings are given to the mathematical parameters in the models. The evolution
law of the AHM with the change of key strata and coal seam dip angle has been analyzed, and the AHM
theoretical framework of mining strata movement has been initially formed. It provides a preliminary
research for unifying the two independent disciplines of underground pressure and mining subsidence. The
theoretical model can provide important guidance for strata movement and control, it enriches the
theoretical system of scientific mining. The theoretical model can provide important reference for strata
movement and control, simultaneous extracting of coal and methane, backfill mining, etc. , and has been

positively evaluated by well-known scholars in the mining field at home and abroad.

Keywords the analogous hyperbola model; the conjugate inner and outer analogous hyperbola model; rock

movement; the key strata
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