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Study on floor heave mechanism and control technology
of roadway based on slip line field theory

Cheng Hui ,Zhao Hongbao ,Xu Jianfeng ,Qin Fengyuan ,Zhang Yixiao ,Hu Linfeng
School of Energy and Mining Engineering, China University of Mining and Technology—Beijing, Beijing 100083 , China

Abstract; Based on the slip line field theory, the slip line field model of roadway floor is estab-
lished. Taking 1021 roadway of Huipodi coal mine in Shanxi Province as the engineering background,
the mechanism of asymmetric floor heave of roadway is studied,and the reasonable prevention and con-
trol technology of floor heave is put forward. The results show that: There are uniform stress field and
non—uniform stress field in the stress field of roadway floor slip line. From the two sides to the center
line of the roadway,the floor stress decreases gradually; The velocity of the active zone of the floor slip
line is vertical downward. The transition zone rotates and compresses the passive zone due to the extru-
sion of the active zone. The passive zone moves upward , resulting in floor heave. Due to the stress con-
centration of isolated pillar in Huipodi coal mine,the abutment pressure on both sides of the roadway is

asymmetric. The abutment pressure near the coal pillar forms a slip line field on the floor,and the direc-
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tion of the velocity field points to the side of the roadway far away from the pillar. Therefore , the floor

heave of 1021 roadway is asymmetric,and the floor heave height at the side far away from the pillar is

larger. According to the characteristics of sliding floor heave in 1021 roadway ,asymmetric support with

parallel arrangement of single anchor cable is adopted to prevent floor heave of roadway,and the appli-

cation effect is good.

Key words: floor heave of roadway; slip line field; abutment pressure; prevention and control of

floor heave
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Fig. 1 Floor slip line field model
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Fig.2 Numerical model of strata distribution
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Tab.1 Rock physical and mechanical parameters

A HE/ (kg - m™)  (RBUE/GPa BTUIRIEE/GPa  HUBIREE/MPa FiEJ1/MPa PEERE AR/ (°)
iR ey 2 600 4. 40 2.90 2.00 3.15 28
T 2 750 6.74 4.35 3.15 3.5 33
e 2 140 1.53 0.76 1. 60 1.2 22
2 2 000 2.58 1.19 1.28 1.5 35
A 2 360 1.36 0. 64 0.50 0.8 20
LRE e 2750 6.74 4.35 2.20 3.5 33
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Fig. 3 Simulation results of slip line velocity field
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Fig. 4 Layout of working face and roadway
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Fig. 6 Abutment pressure distribution

results of isolated coal pillar

FT R 6, B JRAT SR s I 1) 17 g 6 4 i
REAUE A5 81 SOR 100 B G J5 e AP
MR DX SR T, Al 3037 2o o B s B 30 2%
RS XNHER 10 m 3 Y 2k B 50 RS 8
AP 3 R R R PR BT IR (13)
BN, TR RIA S BAEIHZE O T I AL
TEJFRAR T | 16 BT BN 1 o0 A7, IR 7 i

e EL Y S /MPa

B7 MBRHESIENREEENSH

Fig.7 Vertical stress distribution of floor

caused by island coal pillar



F3H PR TR L e A AR IE R SIS BiA BRI T 319

R2 ERKRETEEMENZESYH

Tab.2 Rock physical and mechanical parameters of Huipodi coal mine

HZE JEHE/m W/ (kg - m™) WEWE/GPa  TIYIME/GPa  FHERII/MPa  BUHGREE/MPa  PEEEM/(°)
HEAZ 46 2 460 10. 80 8.13 7.80 5. 40 38
WG 8 2 680 5.60 4.2 5.20 1.40 29
K, K& 8.9 2 800 5.57 4.53 5.40 3.80 27
9 SHE 1 1 400 2.08 0.54 1.20 0. 64 20
A 2.3 2 600 2.91 1.50 2.00 2.10 32
10 542 2.65 1 420 2.50 1.72 2.00 1.00 21
Wb 2.82 2 680 5. 60 4.20 5.10 1. 40 29
by 3.8 2 461 6.08 3.47 3.00 0. 60 28
11 SR 3.2 1423 2.50 1.72 2.40 1.20 29
e 0.8 2 100 2. 60 1.80 2.65 2.00 25
et 3 2 461 6. 08 3.47 3.00 0. 60 28
WE 2.53 2 680 5.60 4.20 5.10 1.40 29
e 3 2981 2.17 1.00 2.40 0. 90 25
FaE X 2 2 650 3.05 1.92 4.30 1. 60 27
Wb 10 2 680 5.57 4.20 5.10 1. 40 29
A 35 2 680 5.60 4.18 5.20 1.50 30
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Fig. 8 Distribution law of abutment pressure

on both sides of roadway
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