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Reinforcing Test Study on Damage Unreinforced Composite Lining of
Subway Bored Tunnel
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Abstract; Taking composite lining diseases of a Beijing subway line as research background, indoor model test
method was used to studying lining structure damage rule and reinforcing effect. Through experiment, it was concluded
the main conclusions as follows: (1) the crack propagation of test beam could be divided into four stages by test load
demarcation point, which were 90 kN, 120 kN, 180 kN and 350 kN. (2) The damage test of aramid fiber cloth on
reinforcing test beam showed that, the aramid fiber cloth paste on test beam bottom has improved the test beam
bending performance, and the deflection increased from 13 cm to 18 cm. When the test beam damaged, the two side
of 3 m long aramid fiber cloth always pasted on beam bottom, and never appeared chip off—falling and fiber cloth
fracture damage forms, which was a common phenomenon on straight beam test. (3) Through the contrast test, when
the aramid fiber cloth using different injured test beam, the yield load of test beams could increase by 17% ~ 39%,
the ultimate load of test beams could increase by 46% ~71% , all the bearing capacity of test beams were obviously
increased. The research conclusions have important theoretical guiding significance for the comprehensive treatment
work on the tunnel lining structure cracks during the next phase.
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Fig. 1 Cross-section profile of tunnel lining structure

o B R B Ao D25 A TR IR IR TR A B 451
S IR 3 o) 1) S5t 28 RS 52 1 9 37 b fin 28 0 =0 FR
il B AL RS 1A LR R A R SRRy
k300 mm JEEARAK MR BE 1= 2544, O 250 mm
JERIREE 450, IR 180 B2 [RHEARY , S
%53 050 mm, NA2N 2 500 mm, A A0 I R
5t bxh=400 mmx550 mm , 8 KA T BE A 200
mm , IR EE 1 R 47 2 E B2 4 100 mm, #5 5
6 100 mm, ¥} 5 000 mm,

RIS T TR EE 05 15 B S 9k €20 538
RERRERKIR ML R RIAE /N T 15 mm BOREAT, 20
LEREAITYD , TREE - I BLA KT K 1 A =
1:0.41:1.32:2.45, SNAHA&AE R 32750 &4 46 55
RN R, He v 2 A 5 AR K 4 1 4 P HR R A
A IEAR %, AN E42R F HRB335 (20MnSi ) 44, H:
W R B 622, RHT EAR 610, F A A% ¢6, [H]HE
360 mm , A 240 mmx10 mmx340 mm,,

SRy T B A 0 28K, o3 )i e B
HOF 5 (AR IR P HE T A M Be SR EE I #F &
V-4 FEE 200 mm, 5 8 50 mm) IR 53R S A5 R
(TR0 5% 7 4L B 1y 7000 35 SR TR 956 4 i DA | JY s
] SN EAH 300 mm , 55 400 mm., GG JBE P9 4% %
4 22 H 4 HRB335 (20MnSi) 534 2 21k 5 132
BRSNS e A b (AR N 450
ke 2 A IR BRI 5 00 A% AR O]



1514 B NS 111 IS IR &

14 3%

R 2 ) o A T T S A 2 A IO 4 2 A1
JEASAR IR, TR AL UL BE A 25 R A 0 ) T g 3K
ZEBOT AN 2 Brs RIS N 28 M e s A n
K3 R,

mH

400

300

2 RRREE
Fig. 2 Test beam design profile
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Table 1 Test beam number and damage

reinforcement situation
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Fig. 4 Contrast test beam damage characteristics
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Fig. 5 The strain and load diagram of the maximum

force reber on contrast test beam
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Fig. 6 Test beam reinforcing by aramid fiber cloth
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Fig. 7 Damage characteristics of test beam
reinforcing by aramid fiber cloth
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Fig. 8 The strain and load diagram of the maximum

force reber on test beam reinforcing by aramid fiber cloth
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Table 3 The bending capacity summary of test beam

reinforcing by aramid fiber cloth
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