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Study on optimization of protective coal pillar width on large
mining height working face in western China
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Abstract: The size of protective coal pillars has always been a hot topic in research on mining under buildings,
railways and waters. Its impact on the safety of surface buildings. especially under the conditions of large mining
height and high-strength soft overburden thick coal seam mining in western China, needs to be further studied.
Taking the 20119 working face in Yushuwan well field as an example, this study first determined the reasonable
width of protective coal pillars through a combination of numerical simulation and probabilistic integration method
and carried out an on-site verification. The results show that as the width of the coal pillar decreases, the horizontal
movement of the surface along the X direction shows an inverted “S” trend, and the movement along the Y direction
shows an inverted “U” trend, and that the maximum subsidence of the surface decreases with the decrease of the
width of the pillar. Then. the probability integral method was used to predict the width of the protected coal pillar.
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The optimized width of the coal pillar was determined to be 180 m. Finally, the real-time monitoring of the on-site
village was carried out and the results show that the values of surface subsidence and inclination meet the
requirements of the on-site construction, verifying the reasonableness of the protection of the coal pillar.

Key words: large mining height working face; numerical simulation; probabilistic integration; protective coal pillar
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Fig. 2 The position relation between village and working face
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Fig. 3 Numerical simulation model
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Table 1  Physical and mechanical parameters of rock mass

HIE JEEE/m HRE I/ (kg/m®) % J1/MPa N EEHE £ / () AR L B 3/ MPa
iR 4 1 860 0.016 27 0. 30 0.8
i 31 1 860 0.016 27 0. 30 0.8
a4 95 1760 0.019 23 0.26 2.1
A 16 2 400 1. 200 32 0.20 5.8
W 19 2 400 2. 800 38 0. 20 18.4
iR 13 2 500 2. 000 35 0. 30 10.0
HRLAD 2 7 2 600 5. 000 34 0. 20 15.0
Wb 5 2 400 2. 750 38 0. 20 18. 4
ey 3 2 400 1. 200 32 0. 20 5.8
WA 38 2 400 3. 750 38 0. 20 18. 4
AHRLAD 7 13 2 500 5. 000 34 0.22 15.0
HHRLED 20 2 500 2. 500 42 0.20 10.0
W 6 2 600 2. 500 42 0.16 36.0
YRR 3 2 500 2. 500 35 0.25 10.0
e A 1 2 500 2. 160 36 0.15 7.5
LY 12 1 400 1. 000 28 0.31 5.0
Wb 5 2 600 0. 680 30 0.23 9.8

EiE R 4 2 500 0. 980 30 0.25 9.6
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Fig. 4 Schematic diagram of model mining
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Fig. 5 Surface changes of different protective coal pillars
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Table 2 Surface deformation values of different protective coal pillar sizes
JHEAE 58/ m WERBERFIME/mm FEHRE R TUE/mm X Jria# 3/ mm Y Ji %3 /mm
200 549.18 40. 74 180. 00 47.3
190 543.29 48. 00 173. 06 66. 3
180 536.43 56.01 165. 39 91.0
170 528. 21 64.73 156. 81 125.0

160 518.56 74,44 147. 26 133.5
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Fig. 6 Contour of surface subsidence when 200 m coal pillar is protected
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Fig. 7 Calculation model of surface strike movement and deformation in limited mining
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Fig. 8 Design of building monitoring points in mining area
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Fig. 9 Monitoring subsidence of buildings
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