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Coal pillar deformation analysis under different inclinations and spaces of structural plane

NING Shan, LYU Jiakun, JI Haiyu, ZHANG Yandong
(College of Mining and Safety Engineering, Shandong University of Science and Technology,
Qingdao 266590, China)

Abstract: For problem that coal pillar is treated as a continuum in most of the coal pillar deformation
studies without considering structural plane damage and instability in coal pillar, numerical simulation of
the maximum principal stress and deformation of coal pillar under different inclinations and spaces of
structural plane were carried out by use of 3DEC software. The results show that the maximum principal
stress of coal pillar increases with increase of space of structural plane and decreases with increase of
inclination of structural plane; influence of space of structural plane on the maximum principal stress of
coal pillar decreases with increase of inclination of structural plane; coal pillar deformation decreases with
increase of space of structural plane and increases with increase of inclination of structural plane; coal pillar
deformation increases significantly when space of structural plane is less than 1.5 m and inclination of
structural plane is more than 45°.
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Fig. 1 Comprehensive bar chart of coal seam
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Fig. 2 Distribution mode of structural plane in coal pillar

Sk AR AT AN 7] 235 44 T A Ay B[] SR X AT A5 T 1 5%
M) R 15 45 4 1D 61 43 7 24 15,30,45,60,75°,
S5 AT A B4 9K 0. 5,1.0,1.5,2.0,2.5,3. 0 m,
DA &5 # T i ff B TRIBE 2 AP HEATIE 3S T
2.2 HREMRSK

RERY |30 Ak B F s A R T R R
% BTSN AS R AT 15 MPa, LR
T8I 5, I 16T R FH N g 00 A R AT . AR AR
BRI SR 1 A NS TE ) S8
W 2,

£ BERNESH

Table 1 Mechanical parameters of coal-rock seam
. MR/ BB BYUISE O NEEHE BRI/ BBR
FEpFN
(kg * m %) &/GPa #&/GPa £/ MPa  J# /MPa
b s 2 731 13.34 9.28 33 3.48 4.32
JE 1462 1.50 1.02 31 1. 04 0.43
bip=s 2 456 2.50 1. 20 30 1.38 0. 65
MDA 2 731 13.34 9.28 33 3.48 4.32
MmubE 1462 2.90  1.75 31 .74 1.43
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Table 2 Mechanical parameters of structural plane
in coal pillar
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Fig.3 Curves of the maximum principal stress varying

with spacing of structural plane under different

inclinations of structural plane
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Fig. 5 Deformation curves of coal pillar under different

inclination and spacing of structural plane
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