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Surrounding rock principal stress difference evolution law and
control of gob-side entry driving in deep mine

XIE Sheng-rong' LI Shi§un' HUANG Xiao' SUN Yan-ding' YANG Jun-hui’ QIAO Shun—xing’

( 1. Faculty of Resource & Safety Engineering China University of Mining & Technology ( Beijing) Betjing 100083 China; 2. Xingdong Mine Jizhong Energy
Group Co. Ltd. Xingtai 054001 China)

Abstract: In terms of the surrounding.rock control problems in kilometer depth gob-side entry driving the No.2122
haulage roadway in Xing-dong Coal Mine is investigated.The principal stress difference and plastic zone are studied in
the process of buried depth from 550 m to 1 250 m with FLAC. Analysis result shows that: (1) the principal stress
differences of roof and integrated coal beside the roadway firstly increase and then decrease finally tend to be stable
from shallow part to deep one while one of coal pillar displays a symmetrical distribution shape of mountain peak; (2)
the principal stress differences of roof and integrated coal beside the roadway in the shallow parts have less sensibility
than that at the middle and deep parts with the increase of buried depth; (3) the tension shear failure zones display a
sector and expands to the depth the area of which in the gob-side is a little higger than that around roadway; @) the
principal stress difference peak value in the integrated coal is obviously higher than the one in the coal pillar due to
high stress in the depth and failed pillar by the principal stress difference in a long time.Based on above analysis a
high pre-tension and powerful supporting system are proposed to control the deep roadway of gob-side entry driving.

Combined with the result of numerical simulation to determine key parameters the field practice shows the supporting
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system proposed have achieved an effective control of surrounding rock at gob-side entry driving in deep mining with
5 m width coal pillar.

Key words: deep roadway of gob-side entry driving; principal stress difference; evolution law; powerful supporting sys—

tem
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1

Table 1 Mechanical parameters of strata

/GPa /GPa /MPa /MPa /() /m /(g em™)
5.42 2.70 1.25 1.15 30.5 24.0 2.58
5.32 2.84 1.30 1.10 31.0 7.0 2.65
5.82 3. 14 1.50 1.20 32.0 8.5 2.55
4.87 2.58 1.20 1.00 30.0 1.5 2.40

2 3.75 1.87 0.90 0.70 27.0 4.0 1.40
5.32 2. 84 1.30 1.10 31.0 4.2 2.65
4.28 2.30 1.10 1.00 28.0 4.0 2.36
7.50 4.10 1.70 1.30 34.0 5.8 2.70
5.42 2.70 1.25 1. 15 30.5 16.0 2.58
2

Fig. 2 Surrounding rock principal stress difference layout of different buried depth roadway
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