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Anti-dislocation Technology for Fiber-reinforced Concrete Linings
of Tunnels Crossing Stick-Slip Faults

CUI Guangyao', MENG Linghan', WANG Mingsheng®

(1. School of Civil Engineering » North China University of Technology Beijing 100144 . China
2. China Railway Tunnel Group Co., Ltd., Guangzhou 511458 , Guangdong s China)
Abstract: To improve the safety and stability of tunnels crossing stick-slip faults, we used fiber-
reinforced concrete lining to research the technology of fault dislocation resistance for tunnels
crossing stick-slip faults, based on the stick-slip fault F1 crossing the Youyi tunnel of the Duwen
highway. Results showed that, under the same volume of fiber content, the compressive strength
of SBFRC cube was slightly lower than that of SFRC, although the flexural strength of SBFRC
was slightly higher than that of SFRC. The effect of stick-slip fault dislocation on hanging wall
was larger than that on footwall. The effect of fiber-reinforced concrete lining on the dislocation
resistance of the tunnel structure of footwall was better than that on hanging wall. Average dislo-
cation resistance effect of the SFRC secondary lining was 12.22%, and 15.81% for the SBFRC
secondary lining. These results can provide a reference for the structural design and construction
of tunnels crossing stick-slip faults.
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Table 1 Test contents
i H SEJFRPLE SR & / MPa Pidfr i B2/ MPa
FWRBE L R B (C25) 3 3
SFRC i 14 % (CF25,42 kg/m?) 3 3
SBFRC i - #i (CF25, i £F 4k 30 kg/m® + X R A £ 4k 3.3 kg/m?) 3 3

A4 KR 30 mm, HAEN 0.55 mm; TRALFHERK K 30 mm, HEHN 18 pm.,
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Table 2 Results of cube compressive strength test

=] B BRAE/MPa MK 431/ %6 CHIX 2R B )
FiRGEL 25.822 -

SFRC 31.035 20.19

SBFRC 30.240 17.11
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Table 3 Results of flexural strength test
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Table 5 Parameters of calculation model
S /(KN m™3) HPERL i/ GPa A % J1/MPa N EEHE A/ (D)
[ 20 1.5 0.4 0.1 24
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C25 iR &k + 25 28 0.2
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Fig.1 Arrangement of monitoring
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Table 6 Maximum axial force of monitoring section (Unit:kN)
P 7 2 R S/
T Wi 2 PE B/ m
—34 —22 —10 —2 2 10 22 34
1 —2 200 —6 468 —9 754 —14 884 —13 376 —13 341 —9 551 —3702
2 —2 457 —6 922 —10 454 —16 200 —14 798 —14 588 —10 647 —4 502
3 —2 277 —6 575 —9 867 —15 424 —14 084 —14 020 —10 097 —4 079
SECS L[ N1 S = W 71 = B A W T
R7 BNUHERASHE (B KN/m)
Table 7 Maximum bending moment of monitoring section (Unit:kN/m)
T BE W72 BE B/ m
—34 —22 —10 —2 2 10 22 34
1 —24 —60 —129 243 —185 —121 —45 —126
2 —27 —65 —149 —232 —200 —136 —51 —132
3 —25 —60 —143 —224 —191 —127 —47 —132
3.2.2 HEMEAERE HEAT 224 AT, & L0 W B T e /N 22 4 R RS
PRI 00 Bl 52 JCI 14 25 e 00 B T AR A T3 8,
x8 LNWHRNZERY
Table 8 Minimum safety factor of monitoring section
- BE W72 PE B /m
—34 —22 —10 —2 2 10 22 34
1 5.68 1.93 1.28 0.84 0.93 0.94 1.31 3.38
2 6.32 2.24 1.48 0.96 1.05 1.07 1.46 3.46
3 6.64 2.30 1.53 0.98 1.07 1.08 1.50 3.71
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Fig.2 Anti-dislocation effect
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