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Fig. 1 Steady state partition of roof: 1—Sub-stable caving

area; 2—Ultimate self-stable area; 3—Stable area
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Fig. 2 Equivalent model of arch structure of roof
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Fig.3 Force analysis diagram of arch axis
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Fig. 4 Diagram of relationships among parameters during

roof-contacted filling process
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Table 1 Physical and mechanical parameters of ore rock and

filling body

E/ 7/ C/ wi

T: /(°
ype /(%) (N-m)

GPa MPa MPa :

Ore body 28 6.5 40 14 27.3 0.26

Surrounding 35 88 45 18 25.5 0.24

rock

Fillingbody 0.8 0.67 36 0.66 19.8 0.18
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Table 2  Falling height of goaf and maximum axial force

Goaf No. I/m h/m F/10°N
k1 60 4.1 2.992
K2 70 4.78 3.493
K3 80 5.47 3.998
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Roof self-stabilizing arching effect of goaf based on
different roof-contacted filling rate

JIANG Li-chun"?, CHEN Peng®, WU Ai-xiang’

(1. School of Civil Engineering and Transportation,South China University of Technology, Guangzhou 510640, China;
2. Institute of Safety Science and Engineering, South China University of Technology, Guangzhou 510640, China;
3. School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Taking the roof of goaf as the research object, a three-hinged arch mechanical model with variable roof span (L)
and falling height (H) was constructed, and expression of maximum arch force under different roof-contacted filling
rates(m) was derived. Based on the discriminant for the critical axial force of the roof rock mass, the arching effect of the
roof was studied under different roof-contacted filling rates. Taking three goafs with different spans in a mine as
examples, the impact on the arching support was analysed by calculating the maximum arching force under different
roof-contacted filling rates. The research results were compared and validated by the numerical simulation and mine
ground pressure monitoring data. The results show that the maximum axial force of roof decreases with the increase of
roof-contacted filling rate. When the roof-contacted filling rate reaches 80%, the maximum axial force of the roof is
lower than the critical axial force, and the arching support of roof is obvious.

Key words: three-hinged arch model; critical axial force; arching effect; roof-contacted filling rate; roof
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