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Study on reasonable width of coal pillar in dynamic pressure roadway

SHI Chong'*, YANG Wenkun"? SHEN Junliang"?, JIN Cheng'*,LIU Sule'?

(1.Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering , Hohai University , Nanjing 210098 , China ;
2. Institute of Geotechnical Research ,Hohai University , Nanjing 210098 , China )
Abstract : In order to determine the size of the section coal pillar under the influence of the working face mining pressure and to increase
the coal production efficiency, this paper takes the No.403,405 lane of No.3 Coal mine in the Fucun Coal Mine as a case.On the basis of
theoretical calculation and numerical simulation, a three —dimensional discrete element model which takes the influence of the middle
stress into account is built. After optimization of the supporting parameters, the distribution of surrounding rock deformation and support-
ing pressure of the roadway with the coal pillar widths of 3,5,7,9,and 11 m are discussed.The research results show that the theoretical
measurement of the coal pillar retention should be 3.25 to 3.85 m.The numerical analysis shows that the deformation of the coal seam a-
long the empty side decreases first and then decreases with the increase of the width of the coal pillar, and reaches a minimum when the
coal pillar width is 5 m.The bearing pressure in the coal pillars has a single peak distribution and the peak size increases with the in-
crease of the coal pillar width. When the coal pillar width is less than 5 m, the peak stress is smaller than the original rock stress.The sur-
rounding rock control of dynamic pressure roadway can be left within the stress reduction zone of 0 to 6 m, and the optimal size of section
protection coal pillar is 3.0 to 5.0 m.In a field practice,the 3 m coal pillar is placed under the high pre—stressing pressure anchor sup-
port system,which has a good surrounding rock control effect,and it provides a reference for the selection of reasonable coal pillar width
under similar conditions.
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Table 1 Physical and mechanical parameters of rocks

o mE ar)
wE s s sy, o0 THE 0

. ) WREE/ MR
A (grem™) f/(°)  MPa

MPa GPa GPa

L35 1.35 28 0.5 0.3 1.45 0.6
M 2.65 35 52 1.8 19.7 9.0
iR 2.62 35 3.5 1.6 18.5 8.1

I’ = 2.54 30 2.3 0.9 5.7 2.0

Wik 2.58 32 2.6 1.2 6.5 2.2

R T Pl H T DX Sl oAy i 5 AN (RIS FL Y
B3 17 3 S N Bk, H R KOK P 328 ) T 1) R
N52°FE, &R 2K-Fi K o, d/NKFER T o,
AR RN T o, AT .

0,=0.024 2H+4.246 (4)
o, =0.018 OH+1.015 (5)
o, =yH (6)

Wt KK 2 10 1 b A5 1 g e A i
5 I AE T SRR XY 5 ) 0 S T A
T LA K Z J7 ) S50 Sy R BE AL XY T )34
T Z 7 TR R R A A MR AR
SR FHEEAE S M AR A AR | iR D RS R — 1 Jim AR o
] AP 1 BTN,
222 HEAMA LI HEEIE

R IGAER TR [ S 2 S R0 A B S S Y
RARETERE[R] A 8 m (14) 56 AR A | 455 A0 rp T 1T ] SR
MPLEBTFZE LS AR, B SR 2
SRR B 2R Ak 2 IR 75 e S A, B R v
TR G TR AT AR R S . A R S
MG —3 1 BT, S8R 2, BUER RIS
B T R R A B S AR R G 3 A WS, an Al 2

110

7N

BE ) ) B AT

B
kRS 4
W
{5 R T

Z  WIRR
AR

TSR
IR

LB GRS

X

A1 BEEaEit HEEA

Fig.1 Numerical model of coal seam and rock mass
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Fig.2  Location of observation points
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Table 2 Mechanics parameters of cable
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Fig.3 Comparison of displacement and stress of surrounding rock between numerical results and in—situ monitoring points
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Fig.7  Stress curves in different pillar widths
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Fig.8 Displacement and stress of In—situ monitoring points
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