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Determination of coal pillar width between roadways of fully mechanised caving
face with double roadways layout in a thick coal seam
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Abstract: This study is to determine the width of coal pillar between roadways of the fully mechanised caving face with double
roadways layout in a thick coal seam. The coal pillar between haulage gate and auxiliary haulage gate of the 4301 working face in the
fourth panel was selected as a case study. Firstly, based on theoretical analysis, the pillar between roadways was along tendency
divided into mining influence area, relative stability area and bolt supporting area after the first mining. The width of first mining
influence area was 2.82 m determined by using the limit equilibrium theory, and the width of pillar between roadways was
subsequently obtained as 7.83 m. Then, a numerical method was conducted to systematically simulate the laws of stress evolution,
failure, and roadways deformation of pillars with the widths of 4, 6, 8, 10, 12, 15 and 20 m under the secondary mining influence. It is
found that after the first mining, the high stress transfers from the coal wall to the pillar with the increase of pillar width. Besides, the
definitions of the maximum and the minimum critical sizes are given. It is pointed out that the width of the narrow pillar should be
less than the maximum critical size. By synthesising numerical results, theoretical results and principles of the pillar, the most
favourable width of the pillar between roadways is suggested as 8 m. Finally, the rationality of the pillar width is verified by
engineering practice. The results can provide a reference for the determination of narrow pillar between roadways of fully mechanised
caving face with similar mining conditions.
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Fig.1 Schematic of the roadway layout
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Fig.2 Division schematic of pillar between roadways
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Fig.3 Mechanical model of narrow coal pillar
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Table 1 Physical and mechanical parameters of strata

W ORERJ) WEEE AP RBETE BIYISHE

RAE /(kN/m3) /MPa  /(°) #BJ¥/MPa /GPa /GPa
LEAZ 250 1.41 311 0.96 6.43 5.22
AT 252 2.46 325 1.63 10.04 9.08
HPEW 246 1.12 306 0.85 453 3.78
PEIZ 1.34 1.06 28.1 0.72 1.72 1.03
JRAR 2.46 1.32 313 0.91 5.10 4.36
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Fig.4 Flow chart of the bolt supporting design
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Fig.5 \ertical stress curves of coal pillars with different pillar widths
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Fig.6 Contours of vertical stress for different pillar widths
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Table 2  Elastic characteristics of pillars under
mining influence

ERESERE KRB ZUCREN
/m JE/750m Bi530m BTG 15m HiJF5m  TAEIHKE
4 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
6 0.5/8.3 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
8 2.6/32.6 2.3/28.8 1.5/18.7 0.5/6.3 0.0/0.0
10 3.0/30.0 2.9/29.0 1.9/19.0 0.9/0.9 0.0/0.0
12 3.5/29.2 3.4/28.3 25/20.8 1.2/10.0 0.5/4.2
15 4.7/31.3 4.4/29.3 3.1/20.7 1.6/10.7 0.6/4.0
20 8.7/43.5 8.4/42.0 7.2/355 4.9/23.0 3.6/15.0
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