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Abstract

To address the challenges of roof subsidence and rib deformation in the deep soft rock roadway of
the 91-103 working face haulage gateway in a Changzhi coal mine, this study takes the soft rock
roadway of the No. 3 coal seam in this working face as the research object and uses the FLAC3D
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numerical simulation method to compare and analyze the surrounding rock deformation and stress
distribution characteristics of the original support scheme and the side cable reinforced support
scheme. The results show that the roof subsidence is reduced by 593.56 mm, floor heave by 58.79
mm, left rib deformation by 452.96 mm, and right rib deformation by 450.79 mm through the side
cable reinforced support scheme. Simulations demonstrate that this support method has a signifi-
cant and practical effect on solving the severe surrounding rock deformation of soft rock roadways
in the working face.
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Table 1. Workface coal seam and top-bottom plate condition table

# 1. TEERERURIRIB R

2 44K St R (m) HPE
- S— 18.40~18.84 REHERER, KARENE, EAEM, 2
” e 18.62 e, H, KPR,
1.65~3.59 W, Yok, R HORICE R,
HET e CF4, SRR, JRRGER, Rk,
2.62 EREYA
‘ 2.75 (0.15) 1.75
K (0.20) 1.56
0.54~1.80
LB BRI W, Poik, AIWTH, BiOAE.
1.17
. . 0.76~1.2 KB, Yok, 2T E T, BRigH,
e 0.98 SRR, PR, AR
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KAIGFA 103 LA 1 32 75 35530 DXCHS it 48R 25 X RN AR 358 540 B 5 KR 1) 32 K s 75, 18 9 35 A8
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Ji % TUEIFIE R ©22.00 x 2400 mm FIRSCH, [EHERE 1 E 9 900 x 800 mm; Tl % KA ©22.00
x 9300 mm (MRS, HiZ R 2-3-2 B, AR 022 x 2000 mm FIERSUH, [A]HERE Y 900 < 1000
mmo.

i TAATFIE A ©22.00 x 2400 mm [JERZUEN, [EHERE 19 900 x 800 mm;  THi%i %K H ©22.00 x
9300 mm RSN, H#i2R M 2-3-2 A B . FEFF U AR HERE 5 7 R —HE), FEiZ KA ©22.00 x 5000
mm (2SR, TAHEEE A 900 x 800 mm, %M “2-1-27 A HE.
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Figure 1. Schematic diagram of one of the protection methods
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Figure 2. Diagram of the support method for option two
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Figure 3. Numerical calculation model
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Figure 4. Support model diagrams of scheme one and scheme two
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Figure 5. Vertical displacement diagrams of the surrounding rock under the two support conditions
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Figure 6. Horizontal displacement diagrams of the surrounding rock under the two support conditions
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Figure 7. Vertical stress diagrams of the surrounding rock under two support conditions
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Figure 8. Horizontal stress diagrams of the surrounding rock under the two support conditions
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