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Abstract: In order to solve the problem of the migration law of inclined sheet, based on the three — dimensional model, the

’

migration law of the initial and periodic breaking of the roof under the condition of certain inclination angle and heterogeneous
load is analyzed in depth. According to the theory of minimum deflection of thin plate and Winkel’ s hypothesis, the mechanical
model of inclined thin plate under different boundary conditions is established, and the mechanical analysis of the initial and
periodic breaking models is carried out respectively. Using the principle of minimum potential energy and Winkel’ s hypothesis,
the deflection formulas of the two mechanical models are derived, and the corresponding bending moments and stresses are
calculated. The deflection curve, bending moment curve and stress curve of the engineering example are drawn by MATLAB
software, and the migration law of the maximum principal stress of the inclined sheet with the advancement of the working face
and the position of the maximum deflection point are obtained. The results show that the maximum deflection point of the

inclined sheet moves upwards compared with the horizontal sheet, and the bending moment | M_ | > | M, | is also greater
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than the bending moment in the center of the roof, which causes the long side of the roof to reach the ultimate bending moment

and begin to fail. Further analysis shows that the principal stress on the upper and lower surfaces of the roof presents the

distribution characteristics of o ,,,. > 0 »

and the maximum principal stress on the upper surface is located near the long side

region. This study provides an important theoretical basis for the analysis of the working resistance characteristics of the scaffold

during the periodic breaking process.
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Fig. 1 Mechanical model of roof fracture
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Fig.2 Mechanical model of periodically fractured roof with three ]ﬁ]}i;}‘{ﬁ% C,:
edges fixed and one edge simply supported
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Fig.3 Schematic diagram of the working face advance direction
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Fig. 5 Distribution curves of deflection bending moment and stress
in the fractured roof at various stages
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