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THEORETICAL ANALYSIS OF SHAFT LINING DAMAGE MECHANISM
OF YANZHOU MINE

LIU Huanyu® 2, CHEN Weizhong®, WANG Zhengming®
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
2. SDIC Xinji Energy Co., Ltd., Huainan, Anhui 232170, China)

Abstract: Through the analysis of engineering geology and hydrological geology in Yanzhou mine, it is found that
the main reason for shaft damage is the compression of bottom aquifer and there is a law between head loss of
bottom aquifer and shaft lining damage. The additional force in the shaft lining results from the compression of the
bottom aquifer and causes deformation and failure of shaft lining. The fracturing process of shaft lining is
numerically simulated by the Lagrangian element method.The result reveals the changing laws of different factors
in the process of shaft lining fracturing; and the shaft damage theory is obtained. The theory provides a firm basis
for harnessing of Yanzhou shaft lining damage; and it will play an important role in the fracturing mechanism
analysis and prevention and harness for shaft lining.
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Fig.1 Damage condition of shaft lining
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Table 1 Output of coal and water in past years of Baodian

mine
AR FEEEI(10% 1) K EI(m® « h7Y
1991 250.32 515.24
1992 242.97 513.73
1993 273.01 532.84
1994 327.50 575.13
1995 361.09 625.15
1996 408.17 603.08
1997 396.99 595.53
1998 428.89 601.05
1999 466.00 531.19
2000 531.69 540.97
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Fig.2 Water table of Yangcun mine in past years
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Fig.3 Deformation of quaternary soil around shaft
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Fig.4 Geometry model and numerical calculation result of shaft lining
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Table 2 Mechanical parameters of soil and shaft lining
LEAIER THEEl(kg + m3) By i /MPa AU /MPa W EEBEF1I(7) Fi% J1IMPa PUhIsRE/MPa
41 1650 12 20 20 0.030 0.060
il 1650 20 35 20 0.035 0.070
T4 1700 20 35 20 0.040 0.075
Bia] 2500 1200 1500 25 2.000 2.000
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Fig.5 Curve of maximum z-direction stress alteration with

head loss of bottom aquifer
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Fig.6 Curve of shaft lining additional stress with shaft depth
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