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Surrounding rock stability control theory and support technique
in deep rock roadway for coal mine

YUAN Liang' XUE Jun-hua' LIU Quan-sheng’” LIU Bin’

( 1. National Engineering Research Center for Coal Mine Gas Control Huainan 232001 China; 2. Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan 430071 China)

Abstract: The laboratory experiment theoretical analysis and numerical simulation were adopted to study the complex
geological condition in deep rock roadway of Huainan coal mining area systematically. The classification system of sur—
rounding rock in deep rock roadway of coal mine was put forward. The deformation fracture mechanism and the stabili—
ty evolution of surrounding rock were analyzed under the complex geological condition of high underground stress high
head seepage pressure and high temperature gradient. And the control theory for stability of deep roadway was pro—
posed: recovery and improvement of stress strength enhancement consolidation and restoration of fracture damage
zone transformation of peak stress and enhancement of loading bearing zone. The relative technical measures system
and stepped combined control concept were put forward based on the surrounding rock classification. Set of techniques
for surrounding rock stability and construction safety control in deep rock roadway of Huainan coal mining area were
established.

Key words: deep rock roadway; stability control theory; stepped combined support; surrounding rock classification; ge—

ological condition; fracture mechanism
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Table 1 Classification of surrounding rock in rock roadway of coal mine
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4~5m 1~2
111 375~300 1.0~1.5
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; 4~5m 1~
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Table 2 Suggesting values of physical-mechanical parameters of surrounding rock mass in deep rock roadway for coal mine

v/

(KN m ™) 0 1(°) C 1 MPa . /MPa . /MPa E/GPa g
I 26 ~27 > 60 >2.0 >1.1 >15.0 >25 <0.220
i 25 ~26 49 ~60 1.5~2.0 0.9~1.1 8.0 ~15.0 15~25 0.250
i1 24 ~25 38 ~49 1.0~1.5 0.5~0.9 4.1~8.0 6~15 0. 300
v 22 ~24 27 ~38 0.5~1.0 0.2~0.5 1.6 ~4.1 2~6 0.325
\' 19 ~22 <27 <0.5 <0.2 <l.6 <2 >0.350
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Table 3 Ground stress measurement results by hydraulic fracturing technique in Gugiao Coal Mine
/m /) py,/MPa p,/MPa p./MPa oy /MPa o, /MPa
21 5 14.12 13.31 12.32 23.65 12.32
18 5 16. 10 12. 50 10. 17 18.01 10. 17
15 5 13.35 8.53 6.30 10. 37 6.30
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