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Abstract: In order to study the degradation law of mining height on the strength of overlying rock, taking the determination of
reasonable initial mining height in the initial mining stage of Guojiawan 51208 working face as the background, the fracture
density function was used to measure the degradation of mining height on the strength of overlying rock, and the theoretical
model and numerical analysis model of the strength degradation of overlying rock under different mining heights were
established. Combined with the parameters of the working face, the influence law of mining height on the stability of overlying
rock was obtained. The results show that with the increase of mining height. the rotation angle gradually increases, the
thickness of the rock layer loaded by the bearing layer gradually decreases, and the rock layer is more prone to rotary

deformation and instability. When the advancing length of the working face is 40 m, the maximum displacement of the
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overlying rock and the plastic zone distribution of the basic roof are basically the same for the mining height of 2.5 m and 4.0 m.

When the advancing length of the working face is 50 m and above, the maximum displacement of the overlying rock with a

mining height of 4.0 m is more than 10% higher than that with a mining height of 2.5 m, and the plastic zone of the basic roof

is obviously increased. The peak value of advance support pressure increases with the increase of mining height, and the first

weighting step decreases with the increase of mining height. The initial weighting step of 2.5 m mining height is 70 m. The

initial mining height is 2.5 m, and the mining height is gradually adjusted to the actual coal thickness (4.0 m) after the first

weighting of the main roof. The initial mining of the working face is more efficient and safe. The research results can provide

reference for the initial mining roof control problem of the working face.

Key words: Initial mining height, Roof management, Structure of overlying rock, Degradation model, Numerical simulation
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Fig.1 Main foor fractured masonry beam structure model
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numerical calculation model
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Table 1 Initial rock mechanics parameters of

numerical model
W W BN ONE EiE

e HR B Co) B W (fj{ o
Ko/GPa Go/GPa MPa  ¢¢/(°) 60/MPa
WA  4.90 3.20 1.18 35 1.80 2 520
WEbE  10.83 8.13  2.75 38 1.84 2 460
RS 18.02  14.02 3.80 43 5.13 2 586
HRLEP# 7.35 6.63  3.04 40 4.96 2 700
5-1 4 1.73 0.82  0.75 20 1.50 1410

F2 BERBENLEHENFESH
Table 2  Structural plane mechanical parameters of

numerical model

i 1m i 1) FHEN PN JEE EiIE A

w2 WiEE K/ WIEEG/ c/ B e/ WEo/
(GPa/m) (GPa/m) MPa ) MPa
e A 2.8 2.2 0.96 22.0 1.18
iR 8.0 8.0 1.60 6.0 1.31
EiEIRE S 8.0 7.0 1.70 20.8 3.70
MR 6.0 4.0 1.30 11.0 2.35
5-1 J 3.0 1.0 0.14 10.0 1.02
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Fig.3 Distribution cloud diagrams of overlying
rock when the working face advances

40 m under different mining heights
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Fig.4 Displacement cloud diagrams of overlying

rock when the working face advances

50 m under different mining heights

Bl 5 AR R = T TAR T HESE 60 m i 815 {7
M. mE 5 AL B AR T B4 A AR
TREX BB ES R IEE, XREH 2.5 m
I, SR 25 DX B A9 fe R AL A 290 0,951 m, T A=
BT VO EARTOT A 2 T U0 R 08 4.0 m
I, SR 28 X AR A B R AL A O 1.065 m, BR 2.5



GRS E ARASTELRESNUERARLSE MRS EME]]F LBFR S FF L ,2025,45(9). 31

m AT 11.99 % » B3 M LA T 4 25 il R oL,

frfs/m

9.5109E-01
9.0000E-01
8.0000E-01
7.0000E-01
6.0000E-01
I 5.0000E-01
4.0000E-01
3.0000E-01
2.0000E-01
1.0000E-01
l 0.0000E+00

(a) R&E 25m

fr#5/m
1.0650E+00
1.0500E+00
9.0000E-01
1 T5000E-01
I 6.0000E-01
4.5000E-01

0.0000E+00

(b) % 4.0m
5 AEXRETIIE@EEDR 60 m HESMEEE

Fig.5 Displacement cloud diagrams of overlying

rock when the working face advances

60 m under different mining heights
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Fig.6 Displacement cloud diagrams of overlying
rock when the working face advances

70 m under different mining heights
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Fig.7 Distribution cloud diagrams of plastic
zone of overlying rock when the working face

advances 40 m under different mining heights
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Fig.8 Distribution cloud diagrams of plastic
zone of overlying rock when the working face

advances 50 m under different mining heights
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Fig.9 Distribution cloud diagrams of plastic
zone of overlying rock when the working face

advances 60 m under different mining heights
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Fig.10 Distribution cloud diagrams of plastic
zone of overlying rock when the working face

advances 70 m under different mining heights
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Fig.11 Vertical stress monitoring line layout of the model
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Fig.12 Distribution curves of advance support
pressure of coal body when the working face

advances 40 m under different mining heights
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Fig.13 Relationship curves between the peak value
of advanced support pressure and working face

advance length under different mining heights
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