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Table 1 Lithology of roof and floor of the 1211 working face

TEYFE

1.1 IEEMREEHE
B TR A7 o B A TE RS T XL B AT L B X

HZ A TR /m R R AE
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Fig.1 The original support scheme and section size

of the transportation scheme (Unit:mm)
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Fig.2 Numerical calculation model
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Table 2 Rock mechanics parameters

W HEhT REL BEY AR ONE .
IS £ 1 T YT YV VA
MPa GPa GPa MPa (9 m

FEAEE 156 1.82 2.25 233 2.34 29 23.00
WA 5.1 1.31 2,57 215  2.89 24 25.10
AP 4.0 2,01  9.63 2.25 3.41 31 28.73
HEEm 1.6 1.01 222 1.20 1.23 24 24.88
1122 3.4 055  0.89 0.47 0.88 28 14.20
HEIK 2.2 1.31 1.31  1.30 1.03 24 23.17
WERAE 7.8 1.31 257 2.15 2.30 31 25.10
WEbs 9.8 1.36 877 2,60 1.77 23 26.30
THEHE 17.1 242  6.43  1.89 224 37 25.54
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Table 3 Simulation schemes

S O 58 AT 5500 /A4 HEB / mm
HE1 5 700
K2 5 800
E X 6 800
VEX 6 900
ESS 7 900
EX 7 1 000
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Fig.3 Horizontal stress cloud maps of surrounding rock with different support schemes (Unit:Pa)
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Fig.4 Vertical stress cloud maps of surrounding rock with different support schemes (Unit:Pa)
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Fig.5 Vertical displacement cloud maps of surrounding rock with different support schemes (Unit:m)
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Table 4 Summary of stress and deformation failure
characteristics of surrounding rock of coal

roadway with different support schemes

- BURACE F Sy BCRTURMR I R A
&8 /MPa SFEH{E/mm = i /m
VER! 7.00 234.30 4.4
V) 7.93 278.85 5.5
E X 4.10 36.25 2.2
EX! 5.30 80.00 4.2
E3 3.89 22.95 2.1
VE X 6.63 157.85 4.3

3 AFHAR

Xt 1211 A 2 % MRS 28 37 3E 17 32 3 3 56 45
T TR R W S B LA & 8 R . TR 6 #R
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Fig.8 Anchor cable mesh support of roadway roof
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Feasibility Study and Application of Parameter Adjustment for Rapid Excavation
Support Under Complex Conditions of Deep Coal Roadways
LIU Lezhi', LIU Huaju's CHEN Denghong®, HUA Xinzhu®, LU Depei®, YANG Liziang*
(1.Gugiao Mine, Huainan Mining Co., Ltd., Huainan, Anhui 232150, China;
2.School of Mining Engineering, Anhui University of Science & Technologys, Huainan, Anhui 232001, China)

Abstract : In order to achieve rapid excavation of coal roadways and explore the feasibility of support parameters adjustment, the
transportation roadway of the 1211 working face in Guqiao Mine was taken as the research object. FLAC3D numerical
simulation and on-site verification methods were used to analyze the stress and deformation failure characteristics of the
roadway surrounding rock under various support density conditions after excavation of the coal roadway. The results indicate
that the coal roadway has the best support effect under the original support scheme (scheme 5), presenting the most suitable
support density for the roadway. Through numerical simulation. it is found that the optimized support scheme (scheme 3) can
achieve a peak vertical stress of 4.1 MPa, an average maximum displacement of 36.25 mm of the roof and floor, and a plastic
zone height of 2.2 m. The support effect of scheme 3 is similar to the original support scheme, verifying the theoretical
feasibility of the scheme. Implementation of support scheme 3 on site has favorable outcomes, with overall stability and small
deformation of the roadway. which achieved notable economic benefits.

Key words: Complex conditions of deep mine, Rapid excavation, Feasibility study, Support density





