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Optimization design of roadway support under complicated
geological conditions

HU Qing, WANG Xinmin, HAN Zhangcheng
(School of Resources and Safety Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract; With the increase of mining depth and the length of the service life of the roadway, the stress of
roadway surrounding rock is increasing gradually and the frequency and difficulty of roadway support is
increasing. Based on the background of a nonmetal mine roadway in Guizhou with deep complex geological
conditions, the support principle of the deep suction bolt support is used, and the support scheme is analyzed
and optimized with the ANSYS numerical simulation method. Using the SWJ—IV tunnel convergence gauge
monitoring support optimization before and after surface displacement of roadway. Engineering practice shows

that the optimized support scheme greatly reduces the deformation of roadway surrounding rock, deep and

complex geological conditions of roadway supporting reliability and safety is improved.
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Fig.1 Existing support scheme of roadway

il B AT S T R AT o b, KB AE LR
AR

(1) R BLLTUABURHZIR T BE A R0 . 32 i Bk
AR FER SR T ¥0 48 08 32 2 A A BURHE B
FLL BT b e It 0 2 N7 T 93 A i SR 232 AR
ARTTBEESEMR o BATWJZE A5 2 A0 B 5 R AR
SR SRR

(2) KRB JEGAT R RE e X T HAE 2.0 m [y
BT, 275 RE IR B e H ) SRR T IS0 L

(3) KRB A TH A R B RE 1 my o m o A iR
BOR BRE T3 ROR B4 I, 6 TIOR3 B9 3240 ROR B B 2=
KHEZMME .

2 ZIPMUHBEELTR

2.1 MM

SR XA A W SRAE S AT, AT RNZ A T A A
g ad R A m s B AL TUE s e A )
FHRERIE L,

x1 #EUPEENESH K

Table 1 mechanical parameters of rock mass in simulation
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Fig.2 Calculation model without support
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Fig.3 Support scheme with 2 m bolt
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Fig.4 Support scheme with 3 m bolt
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5 Scheme of corner bolt supporting 3M
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Fig.6 Supporting scheme with 45° corner bolt
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Fig.7 Supporting scheme with 30° corner bolt
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Fig.8 Vertical stress of surrounding rock without support
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Fig.9 Vertical stress of surrounding rock without
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Fig. 10 Vertical stress of surrounding rock with

corner bolt support
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Fig.11 Tangential stress position of roadway floor
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Fig.12 Edge stress position of roadway arch
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Fig.13 Supporting stress position of surrounding rock in Roadway
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Fig. 14 Comparison of the tangential stress of the roadway

floor in the condition of no anchor and anchor support
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Fig.15 Comparison of two support stress in tunnel with
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Fig.16 Comparison of tangential stress of roadway floor

in different bottom anchor angle
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