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Damage Analysis of Fault Pillars of Different Sizes to Surface Buildings

MA Zhitao, ZHANG Yunyue, ZHANG Menghan, XU Hanwen
(College of Mining and Safety Engineering, Shandong University of Science and Technology, Qingdao, Shandong 266590, China)

Abstract: Due to the influence of multi-faults and the village above the 27 panel of Wanglou Mine, the parameters of
rock mass mechanics were determined by investigating rock structure and studying rock mechanics results provided
by relevant experimental researches. for the purpose of reclaiming resources and reducing the damage to the surface
buildings to the utmost extent. Considering the influence of size effect and geological structural plane, the surface
subsidence and damage of fault pillars of different sizes to surface buildings were studied based on the simulation of
varisized protective pillar of fault in mining process with FLAC®”. The results show that the horizontal deformation,
tilt deformation, curvature and the damage to buildings are gradually reduced with the increase of coal pillar’s
widths. When the fault pillar is 25 m wide, the horizontal deformation, tilt deformation and curvature are 2. 8 mm/m,
1.9 mm/m and 0. 18 X107? /m respectively, which can effectively avoid the damage to the surface buildings.
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Fig.1 Two-dimensional plane model(F12,XF40 and XF43 denote faults)
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Tab.1 Physical and mechanical parameters of soils

FoE 7/ (kg/m*) FLPE A%/ MPa MEE/N =4 BUPLiE FE /MPa N % J1/MPa N EEHEE ST / (D)
b K - 2 000 20 0. 30 0.05 0.126 15
Hi £ 1 870 15 0.29 0.12 0.155 24

bk 2 230 25 0.30 0.01 0. 105 30
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Tab. 2 Physical and mechanical parameters of rock and coal

- (o3 P EL /A CRE W W 240 4Pk VKT L i Iy MERREE
o/ (kg/m®) E/MPa P R./MPa S8 m, S8 s ZHa
e D A 2 480 3 500 0.22 70 5.0 0. 040 0.5
HLED 2 2 492 11 000 0.21 75 7.0 0. 070 0.5
hb A 2510 10 500 0. 20 80 7.0 0.070 0.5
BRIy 2 610 10 000 0.19 85 7.0 0.070 0.5
Vb 2 590 4 500 0. 20 70 4.5 0. 050 0.5
e s 2 660 3000 0.19 75 5.0 0. 080 0.5
I 1500 1000 0.36 8 1.0 0. 004 0.5
Wb A 2 710 4100 0.17 66 6.0 0. 080 0.5
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Tab. 3 Physical and mechanical parameters of faults

Wi )2 44 Bk i 18 W/ (MPa/m) Y11 Wi / (MPa/m) FEgE S/ () P& J1/MPa YLk B/ MPa
F12 2 500 1 000 25 0.3 0.000 1
XF40 1500 600 22 0.3 0.000 1
XF43 1500 600 22 0.3 0.000 1
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Fig. 3 Surface subsidence after extraction of coal Fig. 4 Surface subsidence contour after extraction of coal
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Fig. 5 Deformation of surface under different sizes of fault pillar
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Tab.4 Maximum settlement and deformation of surface
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RS /m DL E/m KA /m IKEAL R/ m /(mm/m) (mm/m) (10 %/m) AR iE
15 1.48 0.52 0.58 5.7 2.8 0.39 e
20 1.29 0.48 0.50 3.4 2.2 0. 26 5
25 1.02 0. 39 0.42 2.8 1.9 0.18 B2
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Fig. 6 Contour of surface subsidence

while the coal pillar is 25 m
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