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Study on the 3D distribution law of overlying rock cracks in fully

mechanized mining face of Xinjing coal mine
BAI Jianping"? ,JHAO Chunsheng'”, YANG Changyong'**, YAO Jinbao' ,ZHOU Jianbin* LI Shengqi*,SHI Xiaohong*
(1.Yi'an Lanyan Coal and Coalbed Methane Co-mining Technology Co. ,Lid. , Taiyuan 030000, China;2.Shanxi Lanyan CBM Group
Co. ,Ltd. , Jincheng 048006, China ;3. State Key Laboratory of Coal and CBM Co-mining , Jincheng 048000, China;
4. Yangquan Coal Indusiry( Group) Co. ,Lid., Yangquan 045008 ,China)
Abstract : Understanding the distribution law of overburden cracks in high—gas coal seams is of great significance for rationally arranging
high—drainage roadways or directional drilling positions and improving gas drainage effects. Taking the No.3213 working face of Xinjing
Mine of Yangmei Group as the engineering background, using similar simulation and CDEM three—dimensional discrete element simulation
and other methods to study the overburden movement and crack development law after the recovering of the working face, the basic top
breaking and periodic breaking of the working face as well as the distance, the development height and evolution of overlying rock fractures
were obtained. The results show that the first weighting interval of No.3213 working face was 30 m and periodic weighting interval was 10~
15 mjthe straddle overburden was a " trapezoid" structure with a wide bottom and a narrow top; periodic pressure changes, ranging from
55° to 65°; according to similar simulated fracture observations and numerical simulation of the three—dimensional displacement distribu-
tion, it is determined that the height of the collapse zone was 8.6 m, which was 3.4 times of the mining height, and the fracture zone

height was 25.7 m which was 10.3 times of the mining height. The fracture development above the working face has a strong periodicity,

W75 B H#:2020-06-10; RIEHIE - T H M
EEUA VAR E KL TR H (Q2015-02)
EHEE N a4F(1971—) , 2, TBSEWA, SR TR, Tel:0356-3653836, E-mail : 10932901@ gq.com

106



U5 B s 23R 1B SR 3l B = 4 23 A UL 5E

www.chinacaj.net

2020 4F35 11 14

and the fracture does not extend upward with the basic top fracture rising in a step shape, and the fracture is no longer extending upward

after it reaches a certain height, and the upper cracks were all separated cracks, and the final crack zone was formed. It was distributed in

a three—dimensional ring shape with an oblique trapezoid in cross section., the outer ring of the bottom face was 9 m away from the bound-

ary of the gob, the bottom surface was 20 m wide, the top surface was 25 m wide, and the height was 10~20 m above the roof of the coal

seam. Determining the three—dimensional position and range of the fracture development ring is of great significance to gas control in the

working face and the gob. High drainage or drainage boreholes should be arranged at the top of the fracture ring as much as possible to

keep the roadway or borehole intact and able to achieve the best drainage effect.

Key words : overburden stratum movement; mining fractures distribution; three—dimensional distribution;fracture development ring; dis-

crete element method
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Table 1 Histogram and mechanical parameters of strata in No.3213 Longwall panel
¥ s — F AR/ MPa R/ FEALGE 3/ KPa MR B g/ —
i B (kg +m™) bk B (g-m™)
1 (i 24.0 6.7 1.0 2 340 67.0 10.0 1.56 773
2 ki 6.0 20.2 3.2 2 650 202.0 32.0 1.77 355
3 e 9.5 6.7 1.0 2 340 67.0 10.0 1.56 773
4 R 1.8 20.2 3.2 2 650 202.0 32.0 1.77 355
5 [idieieea 6.8 11.5 1.1 2 340 115.0 11.0 1.56 373
6 ok 6.0 66.8 4.1 2 810 668.0 41.0 1.87 955
7 W 3.3 11.5 1.1 2 480 115.0 11.0 1.65 373
8 3SR 2.5 4.8 0.38 1350 48.0 3.8 0.9 773
9 WEes 3.2 11.5 1.1 2 480 115.0 11.0 1.65 373
10 TR A 2.9 66.8 4.1 2 810 668.0 41.0 1.87 955
11 (i 6.0 11.5 1.1 2 480 115.0 11.0 1.65 373

*2 HEMEMRENEESH
Table 2 Main paramenters of the similar

simulation experiment
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