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Anti-floor heaven mechanical model and application of closed U-shaped
support formed by straight wall and semicircular arch

TANG Fu—=ong' LIU Na’ ‘ZHENG Xi-gui’

(1. College of Sciences China University of Mining & Technology Xuzhou = 221116 China; 2. School of Mines China Unwversity of Mining & Technology
Xuzhou 221116 China)

Abstract: In order to solve the problems of floor'heave in deep collieries an integral mechanical model which was the
combination of semicircular arch and straight wall® was proposed. Then the bearing capacity and critical buckling load
of the proposed model under high stressstate was successfully deducted using ultimate load method. Thus an influence
factor ¢ ratio of radius and height of inverted arch was defined and thereafter the mechanical characteristic and stabil-
ity of this kind of antifloor heave model under different entry”’ s widths were also specifically investigated as ¢ varied
from 0—0. 7. The results show that as to an entry with net width 5 m the appropriate value for the rise span ratio of in—
verted arch is any of the value between 0. 2 and 0. 3 while the optimum value of  and radius are 0.2 and 4 m respec—
tively. Aforementioned mechanical model guided faultlessly in Western 11 -2 Development Roadway at Dingji Mine
Huainan Mining Group and the two-yeardong floor heave convergence is less than 50 mm which testify that this new—
fashioned prop shows a prefect floor heave control capability.

Key words: straight wall combined with semicircular arch; U-shaped closed prop; influence factor of inverted arch;

deep roadway; floor heave
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Fig. 1 Supporting failure examples of U-shaped yieldable support
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Fig. 2 Mechanical model of closed support combined by straight wall and semicircular arch
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