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Deviatoric stress transfer and stability of surrounding rock in large-section
open-off cut roof

HE Fu-lian, XU Lei, WU Huan-kai, LI Tong-da
(College of Resources & Safety Engineering, China University of Mining & Technology (Beijing), Beijing 100083, China)
Abstract: To study the control mechanism of large-section open-off cut roof, No. 5205 open-off cut in a coal mine is selected
as an engineering case. The deviatoric stress of roof, fracture field and deformation law are investigated by UDEC4.0 in the
change process of width from 6 to 10 m. The results show that: (1) The deviatoric stress of roof gradually increases in shallow
part and decreases in deep part. The wider the open-off cut, the lower the deviatoric stress in shallow part and the higher in deep
part and the same time the peak of deviatoric stress is moving to the deeper part; (2) The fracture fild in surrounding rock were
divided into three areas: fracture transfixion area, fracture area and microfracture area, which distributed as semi-ellipse; (3)
With the width of open-off cut increasing, The trend of microfracture area transformed to fracture area and fracture area
transformed to fracture transfixion area are strengthed in the roof. Besides, the roof subsidence is aggravated. It believed that: (1)
The stability of unstable triangle block is the more important to keep roof safe; (2) High-performance bolt can control fracture
slip preferably; (3) Double-truss and anchor rope can be anchored in the shoulder non-fracture area and deep roof pre-stressed
superimposed area, which can control the expansion and deformation of fracture transfixion area in the middle part of the roof.
Based on this, the combined support technology of high-strength and high pre-tension bolt& net &bar and double-truss and
anchor rope is proposed. The observed results of mining pressures show that the open-off cut is self-stabilized after it is dug out
for 10 days; the relative convergence of roof-to-floor is 128 mm; the relative convergence of both sides is 96 mm; and the

separation of roof is 4 mm.
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1 HWRIERHE

MRAEEGFL TR, 5205 DIHR DIAR B3 K2 R
9.0~14.92 m, ‘F¥JE 10.6 m, &kl 1~4 2, Fhf
JAIE 0.1~038 m, MERBEEKE. HE 7
1.5~2.5, ¥ 245~250 m. JEMCHRD RS, 3
JEREh 1.22 m Aida o TRBCE M IP iSSP 5
219 m iy, HOEARKRUCHHENS 1.62 my b
1.86 m. THPE 1.54 m AP 1.93 m.

2 EBHEBEXEEVIREERE

KM UDEC4.0, AR#IXA" 5205 HARA: P H i 4%
PEEEST AR, B8 X 60 mX 55 m, HHEEFITHE
BRIIKI 3 A 0.5 mX 0.5 m [k, Hofls 2 Ri14r 5% 1.0
mX 1.0 m (B, AR JecHR i S By ) [, Aty

LGP T R EE -
AKIREIY 25 [ PRV Ja AR AT, R

KM Strain-Softening &AM K HR CRAZMEZR M T 20,
HAVHERH] Mohr-Coulomb AS# 5 Z,  HLHEHLN 1
PSS BN 2% 1.0. BAASHNE 1, 2.

BT % T 9 MY, PIHREE 3.5 m AN
A5, PIRFEEEHh 6.0, 6.5, 7.0, 7.5, 8.0, 8.5,
9.0, 9.5, 10.0 m.
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VE2
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Table 1 Mechanical parameters of rock strata

HwE PRRU f/GPa BIUIBIR/GPa % ¥/(kgm’)  FHEKJI/MPa Pihrim)E/MPa PIBERE /()
HEAE 10.6 6.30 2800 3.90 2.50 35
EeT 8.82 4.84 2750 3.30 2.47 30
HRbE 7.52 3.15 2720 3.20 2.30 29
WP 7.87 3.38 2700 3.26 2.19 28
b 6.87 3.30 2690 3.16 2.19 28
WS 3.55 2.10 2350 1.80 1.60 24
#5 4 2.45 1.57 1350 1.50 1.10 20
W Ees 3.55 2.10 2350 1.80 1.60 24
TEAEE 9.91 4.92 2750 3.26 2.19 30
Fz2 HENFESH
Table 2 Mechanical parameters of joints
)z 1% R & /GPa Yl 1m] W /GPa 2% J1/MPa R AR/ ) Pihr o % /MPa
HEAE 5.30 2.50 1.90 25 0.50
LEeT 5.10 2.40 1.30 20 0.47
HRbA 5.00 2.25 1.35 19 0.35
WP 5.20 2.38 1.26 18 0.39
b 5.30 2.30 1.36 18 0.39
WS 2.50 1.50 1.20 14 0.20
5 4 2.00 1.40 1.10 10 0.10
W Ees 2.50 1.50 1.20 14 0.60
TEAZ 5.40 2.50 1.76 20 0.60
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Fig. 1 Layout of survey line
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Fig. 2 Distribution and transfer law of deviatoric stress in the

roof
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Fig. 3 Distribution of three fracture areas
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Fig. 4 Relationship between depth of three fracture areas and

width of open-off cut
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Fig. 5 Relative development trend of roof fracture
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