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Fig. 1  The basic roof breaking mechanical model of the first mining face
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Fig. 2 Peak bending moment curve of fixed edge of four-side

fixed plate with different propulsion distance
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fixed plate with different propulsion distance
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Numerical Investigation on the Basic Roof Weighting Step of the
First Mining Face Based on Thin Plate Theory

YU Hui

(School of Resources and Environmental Engineering, Institution of Mining Engineering and Technology, Research Center of

Geotechnical Engineering Numerical Simulation, Shandong University of Technology, Zibo 255000, China)

[ Abstract] The basic roof breaking has an important effect on the working face weighting. In order to study the
breaking mechanism of the basic roof, according to the boundary condition of the initial breaking and periodic
breaking of the roof, the mechanical models of three edges fixed-one edge simply supported plate and four edges
fixed plate were established. The stress distribution characteristics and breaking mechanism of the basic roof break-
ing were analyzed by means of the Galerkin method. The theoretical solutions of the maximum bending moment
were deduced. Through the breaking criterion the roof breaking position and weighting step were obtained. The re-
sults show that the basic roof breaking was related to the overburden load, the length and advancing distance of
working face, the roof thickness, the Poisson ratio, not related to the elastic modulus. The roof weighting step of
field observations and theoretical results were in good agreement, which can provide the basis for the forecasting of
the roof weighting.

[ Key words] first mining face roof breaking thin plate model theoretical calculations



