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Support Effect Comparison and Numerical Simulation of Multi-Thin Interbeds Roadways in Wengfu Phosphate Mine
Wang Hong', Zhong Yang', Yang Guanghai', Wan Wen*
(1.Wengfu (Group) Co., Ltd., Guiyang, Guizhou 550002, China;
2.School of Civil Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China)

Abstract: To address the frequent occurrence of surrounding rock instability such as roof fall and rib spalling in roadways with
weak interlayers at a working face of Wengfu Phosphate Mine, field investigations and FLAC3D numerical simulations were
conducted, and the surrounding rock control effects of conventional bolt-mesh-shotcrete support and the composite support
technology of “bolt-mesh-shotcrete+steel arch+advanced support” were systematically compared. The research results show
that the weak interlayer contains 3.9% kaolinite, and expansion and softening after water immersion are the main causes of
surrounding rock deterioration. The vertical displacement of the roadway is reduced from —8.33 mm to —6.67 mm by the
composite support technology, with a decrease of 19.93%. The horizontal displacements in X and Y directions are decreased
from 2.61 mm and —1.64 mm to 1.27 mm and —0.58 mm, with reductions of 51.34% and 64.63% respectively. The stress
concentration is remarkably alleviated, and the total number of failure units is lowered by 13.82%. It is shown by ficld
application that the average monthly accident rate is reduced from 0.6 times to 0.27 times, with a decrease of 55.0%. The large
deformation of surrounding rock under multi-thin interbed conditions is effectively controlled by the composite support
technology. A theoretical basis and key technical paradigm are provided for the safe excavation of roadways containing dense
weak interlayers.

Key words: Multi-thin interbeds, Weak interlayer, Roadway support, Surrounding rock stability, Numerical simulation
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Fig.2 Roofing accident at the scene
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Fig.3 Mineral composition analysis of weak interlayer
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Fig.5 Typical support section of composite support

3 HEZM

3.1 HMEEITE5SHIGE

WESE A I A A S BLA ) R R A
FLAC3D 47 B 25 43 $0 (8 A5 400 4K 1R 15 47 455 480 43 #7
FLAC3SD &3 T He s fiak 9 H 3, R R A
B 22 43 vk AU 4 TR ) A,

M 4l 30 37 9 0 0T 0 i B A O i e
J2 B iy SR T Sy AR R, WK 6 BT . R i
DRASADL 45 SR 1) AT 5 2, AR 90 25 48 g D B0 2% I s 1
FEA2 5% W 3 B S 30375 1B 2 7K SC o, Jo 2% 4 3 Bk i A
R B, FE 7 RS 60 m X 30 m X 140 m (K X
B < ) B DT R BSR4 5 2 79 000 4NN
TR A A% BT S 79 827 A . AL A E N .
AT 0 ) K Y T e fin 92 1) 457 % 24 B, TOUTRT O )
Bt o AL R S AR B TR M 2 AT A AR R
F Cable BT ILEIAT . BEBIT SR T.0—, %M
A R W% S 5 TR R DO T+ A R S - i S
RSl
3.2 BEWERSW
3.2.1 QB

BE T B B 25 L, 225 1 9 b T B0 Bl 1) B oK P
Ty AR = L W 7 R .



116 g LB R S5 A

2026,46(6)

(a) HBEEE

184# R4 (M 1m)

BIRPE

(b) XHFEE

Elo HABTRHEKRE

Fig.6 Numerical models of typical working conditions
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Fig.8 Stress and plastic zone distribution under two working conditions
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Fig.9 The situation before and after roadway support
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