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Eccentric bending bearing characteristics of shield tunnel segments
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ZHANG Wengang®, YANG Wenyu®, SUN Weixin®
(1. Xiamen Shenzhen Railway Guangdong Co., Ltd., Shenzhen 518052, Guangdong, P. R. China; 2. China Railway
No. 2 Engineering Group Co., Ltd., Chengdu 610031, P. R. China; 3. School of Civil Engineering, Chongqing
University, Chongqing 400045, P. R. China)

Abstract: The flexural bearing capacity of shield tunnel segments is crucial for tunnel construction, as sufficient
flexural bearing capacity ensures the overall stability and safety of tunnel engineering. Currently, there is
insufficient research on the flexural bearing capacity of shield tunnel segments. This study employs a
standardized method for detecting the bending capacity of shield tunnel segments, complemented by full-scale
bending tests, to evaluate the bending capacity of segments in the lLonggang shield section of the Shenzhen
Shantou Railway. The effectiveness of the full-scale bending tests was verified using standard design calculation
methods, and the bending capacity of the segments under eccentric compression was further analyzed through
finite element numerical simulation methods. The results indicate that as the load is applied closer to the end of

the shield tunnel segment, the pressure that the segment can withstand increases. The bending bearing capacity
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required at the center of the segment gradually decreases, while the bending bearing capacity required at the end

initially increases and then decreases. When the ultimate bearing capacity that the segment can withstand under

ideal conditions is applied to various eccentric working conditions, the displacement at the center of the segment

gradually decreases, and the displacement at the endpoints shows a trend of initially increasing and then

decreasing.

Keywords: shield tunnel; lining segment; flexural bearing capacity; numerical simulation; eccentric load
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Fig.1 Plan view of shield tunnel segments
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Fig.2 Testing device for flexural performance of shield

tunnel segments

E3 Mgt E
Fig.3 On site loading test diagram

T 0k R g S A AR 4 BE B N R B AN AR # 41
S, BE 1% it i nT 4 0 B i o 2 5 S P R 40 B KO 1)
A H H S S0 A /N 4 R, T I R S R T
B DN AR R AR ORI RS AR R AR AL, T
T G R R TE AR AE AR TR O AR v i 5k AR
AL RS 5 75 ) 2 40 R B0 SR 3530 T 53 WL AN 4 o 4k
P4 B, F T 55 B R SE B0 25 7 38 07 A B o R v i
PR/
2.2 MBARIENKEFE

R O A % T8 85 1 I B AR G 56 A vfE ) (C T/
T 164—2011) Y B0 2R M, i 2k iz 7 %% & e g 4
HER S I3 AR /N T e R 36 faf 21 1. 2 4%, SR
E LA N A B/ A 2 R RE T T LT R
By, B R FH R T D00 AT I 2k S0 2% E in 45 TR
A BT 28 0 A g AT K 0 TC 2 Ok S BN 2%
SECL/35 SR . R RAS R LS e S AT

D R PR i e 48 b, e n a8 L4 -
JERE R /N T 20 mm (R



X K5 ¥ A FRCP E L)

% XX A

2) R T 7 T4y Bic 32 3R G20 faf 0 g A b R
900 mm s BT A o SARAE R PR i 9 /0N AT b
TH HLIE ¥ B

3) nf 28 53 L R L2 ) (R4 & T 51 225K« far 2543
21 I R FH 43 GO AT v 5 A 280BE On fer 10 KN, i A S
BUE L #5 1 min, 1 5% R4S s B0 Kbt AR
TINA A KO0 AR 5 Y AR — IR B S R
10 min, W EE 2455 1) HF e, 1 TUAS 2 A 38 E A HF 24 Aoy
S IAE o 2y 2= 0 s Bl S B TR
LI % oy 2808 Sk fe 28 0 I g 28, I 90 SR e K 24 4% 9
FE o AR AL B A i 2 i 45 s s A R K COF R
At i 4R L IE S AE AN [ A 201 0 T 24 4% Hh B A
BMBLEETERE
2.3 REKMER

T I A &5 SR A TR o B R ) 2 0 1
T I 0 KT RS [ A5 RS B, 24 1 ) i 2K
K H] 728 kN B, 47 28 5007 B {55 o0 S0 RS (I 25
BRI

7

—— HRARE
6 | —— s
KFE R

(2]

% (mm)
w

0 200 400 600 800
T BUE (kN)

B4 HH-LBXRE

Fig.4 Load displacement relationship diagram
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Fig. 5 Schematic diagram of stress during bending

resistance of shield tunnel segments
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Fig.7 Load displacement relationship diagram
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Fig.8 Diagram of the relationship between the bending

vertical bearing capacity of pipe segments and the

eccentricity distance of the load
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