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Study on roof deformation mechanism and control technology of cross-fault roof

cutting and pressure relief self-forming roadway
GUO Zhibiao'?, ZHAO Yuanxin'?, YANG Dongshan"z, GAO Jingweil’z, YIN Songyangl’z, KUAI Xiaohui'?
(1.School of Mechanics and Civil Engineering, China University of Mining & Technology-Beijing, Beijing 100083, China; 2. State Key Laboratory for
Geomechanics and Deep Underground Engineering, China University of Mining & Technology-Beijing, Beijing 100083, China)
Abstract: Aiming at the problem that roof deformation of cross fault roof cutting and pressure relief self-formed roadway is large and dif-
ficult to support, the mechanism of roof deformation of self-formed roadway in cross fault roof cutting and pressure-relieving roadway is
studied based on the engineering background of the transport channeling of No. 11101 face in the eastern district of Qipanjing Coal Mine,
and the effect of the support method of “roof cutting and pressure relief + constant resistance anchor cable” on roof deformation control of
self-formed roadway in cross-fault roof cutting and pressure relieving roadway is studied. A mechanical analysis model was established to
study the influence of the relevant parameters of the roof on the direct roof stress of the roadway, and the deformation process of the roof
of the roadway was divided into four stages. The calculation method of each stage and the total vertical displacement of the roof of the
roadway were studied and the calculation formula was given, and the relevant parameters were substituted into the formula to solve the

vertical displacement of the roof of the roadway across the fault. 3DEC numerical simulation software was used to establish the numerical
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calculation model of self-formed roadway with cross fault roof cutting and pressure relief, and the stress-strain evolution law of roadway
roof near the fault and the control effect of constant resistance anchor cable were studied. The research results show that the error between
the numerical simulation and theoretical analysis data of roadway roof deformation is 1.14% and 4.04%, respectively. The constant resist-
ance anchor cable can effectively reduce the deformation of roadway roof. Compared with the non-constant resistance anchor cable model,
the vertical displacement of roof on slit side of upper wall roadway is reduced to 16.8%, and the vertical displacement of roof on slit side
of lower wall roadway is reduced to 50.7%. The roof of upper and lower wall roadway will have different degree of stress concentration in
the process of mining through the measurement section of roadway, and the vertical stress concentration value of upper wall roadway roof
is larger than that of lower wall roadway, which is 5.72 MPa and 4.48 MPa respectively. The constant resistance anchor cable can reduce
the deformation rate of roadway roof near the fault, and control the deformation of roadway roof jointly with the gravel wall after the
filling is completed. By comparing the displacement monitoring data of surrounding rock along the channel of No. 11101 face transport
with the calculation results of the theoretical model, the error is less than 10%, which proves that the support method of “roof cutting and
pressure relief + constant resistance anchor cable” has a good control effect on the roof deformation of cross fault roadway.

Key words: roof cutting and pressure relief; cross fault mining; 3DEC; roof deformation; stress and strain evolutions; constant resist-

ance anchor cable
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W; = fo gixtan 6;dx = EQilzei (16)
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Fig.12 Schematic of direct roof deformation of trapezoidal

roadway
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3(a+x0+1) \/W 3(xg+a+)
(18)
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3 (xo+a+l)
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Xo+a 1
Wie= | gurtan 6,dx = S an(@ +2axo)an 6;  (21)

o g, JAIE HHEE TR NPR B3R M 4% P S i
TR BER AL ST, MPa.
ARSI 1 ST S Wiy

X 1
Wi = fo gmxtan ;dx = Equétan 6; (22)

SHf1. g, BRI S R 7, MPa.
B RIS RE W,
W, = K00 O (23)
SM?
SR, B, R AR, MPa M SRR, m.
AR Al A S T

Wia + Wib_Wic - VVid = vvie ( 24 )
UGS DIROPSEY
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tan 6; = (25)
a—+ Xy
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Fig.13 Comprehensive bar chart of No.11101 working face
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Table 1 Rock mechanical parameter

TR SRR WEESES FhER T/ DU g/

1 (kgm?®)  GPa AL ©) MPa MPa
WS 2580 21.8 0.18 36 2.1 3.60
MRbSE 2621 33.4 0.17 32 25 4.84
WEeE 2562 20.7 0.19 31 22 3.61

9-15 1710 45 0.23 22 0.92 0.43
HbE 2536 37.3 0.15 35 32 432
hibE 2600 32.9 0.16 33 24 4.10

x2 TEAIESY
Table 2 Joint mechanics parameters

i WEESEESM/0)  FEERJI/MPa  HLPREE/MPa
W 16 1.3 1.60
YRS 12 1.8 1.70
W Eles 16 13 1.60

9-15 4 10 0.6 0.13
itk ey 18 2.8 2.90
b 17 2.5 2.70

R3 WITHRNZESH

Table 3 Mechanical parameters of anchor bolt and cable

e KJ¥/m - VAN (K k=i &= i)

kN mm kN kN
e E BT 22 70 20.0 156 108
TR 7.2 180 21.6 504 350
A% 103 280 21.6 504 350

T (R 7K S0 A% 18 R 0, FH AR UL I 097 J2 1 300 S 4%
PEPS RER b S SE | TP T AR T S DAY AT A
3 16 850 NHAA, £ 381 107 NEEF I I,

R R 2 5 22 4.4 m, {8 £ 740, 58 5] £
Sk 344°, AN T AR A N 83 m, #EA s
BN 5.2 mx3.2 m BWHIE, #8538 488 TAE H J7 it
FTRMR LI5S, VI4EfA Jy 15°, PSRRI N 8 m, Jexif
R AT 458 2 5 TR VI 4%, 315 i 5 T 76 1
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ikt
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— T IR HERI R 2 K U148 R 3DEC $k i
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Fig.14 Numerical simulation model
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Fig.15 Schematic of strata deformation after calculation of PETEAE L RETF R A v, L 2 0 TOUR ) o e

each measuring point on the upper footwall of fault jj B‘]ﬁ’fkﬂ?ﬁﬁﬁ‘ﬁ%ﬂ&“’f{ TI]E Eiﬁj{, ?ﬁ%]ﬁ]ﬁﬁ
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Fig.16 Vertical displacement distribution of fault hanging wall measuring point with mining face
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Fig.17 Vertical displacement distribution of fault foot wall measuring point with mining face
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Fig.18 Roof vertical displacement monitoring curve of fault

hanging wall and footwall measuring point
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Fig.19 Vertical stress monitoring curve of roadway roof at

hanging wall and footwall of fault
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Fig.20 Cross-section view of roadway supporting model with

non-constant resistance anchor cable
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Fig.21 Vertical displacement distribution diagram of fault hanging wall measuring point with stoping face in non-constant

resistance anchor cable support model
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Fig.22 Vertical displacement distribution of fault footwall measuring point with stoping face in non-constant resistance

anchor cable support model
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Fig.23 Section view of roadway reinforcement support layout
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Fig.25 Monitoring curve of deformation of surrounding rock of No.11101 face transport channelling roadway
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Fig.26 Curve comparison between field monitoring data and

theoretical model calculation results
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