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Theory of coupling relationship between surrounding rocks and powered support

XU Ya4un' > WANG Guo—fa' * REN Huai-wei'

(1. Coal Mining Technology Department Tiandi Science and Technology'Co. ‘id. Beijing 100013 China; 2. Mining Design Institute China Coal Research
Institute Beijing 100013 China)

Abstract: The paper studied the coupling stiffness relationship between the powered support and the surrounding rock
field defined the stiffness and tested the vértical stiffness of the hydraulic powered support analyzed the coupling stiff—
ness relationship among the hydraulic. powered support rib roof and floor. Accordingly we established corresponding
coupled equations and revised the existing calculation formula of support load of powered support the mining coupling
relationship study was progressed from qualitative analysis to quantitative analysis. The result indicates that the vertical
stiffness of the powered support between the set pressure to yield pressure is mainly decided by the stiffness of leg
which means that the support load of the powered support should be well matched with surrounding rock field charac—
teristics such as coal stiffness and mining height and roof strata stiffness and et al. and the calculation result of sup—
porting density is at a relatively low level by adopting traditional calculation method because the calculation method is
based on the assumption that the coal wall and the powered support are rigid body without considering the coupling
effect and influence among the support stiffness of the property of roof strata and coal seam hardness. Application re—
sults show the coupling theory which well revealed the relationship between the powered support and surrounding rock
field can provide a guidance for the design of the powered supports.
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1 Z7ZF15600/24/45
Table 1 Main technical parameters of hydraulic
support ZF15600/24 /45

/m 2.4~4.5
/kN 12 778
/kN 15 600
/MPa 1.54 ~1.56
2 500 MPa 2.5t/m’
5.7m 0.5 1.5
(10) 1.34 ~
1. 67 MPa( 1
1.48 MPa) .
1.54 ~1.56 MPa .
100 L/min
200 L/min 38 MPa
40 MPa
4
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