FAL H12W
2019 4E

= U D B
12 i

ook
Chinese Journal of Geotechnical Engineering
DOI: 10.11779/CJGE201912020

AL ERKE

}

Vol.41 No. 12

Dec. 2019
Bz ERELIENHIER 2 M 2
l=l /\H j:ﬁ /)n\l ﬁ
WHER", ZR&", FHT, FEAS
(1. FFRFEL R T TRAEHESLE, FiF 200092; 2. FHFKEEARATESAGETENTER, L 200092
3. WiTAZSEM RN G Fbe, Wil BiM 310000)
7 . DUERIEESK R R S E O, i T mIT
i 2,

BEIE 23 a FIEE W ST PR A 0 B8 40
I AN S DR O . R, #2057 GINA 1E/KAT 952 AR, o T B TEEL B S E GINA 1EKA 32 J110
PUEREIE; B NI,
FESES: TU433
£

SR

T4
Mr ?iaﬁTuLgFﬁjﬁf%\iﬂﬁqﬂﬁiﬁ’lfi’}’jmﬁ%'ﬁmg%ﬁ@%%ﬁﬂﬁ%}{ﬂﬁa@m FHE T AVTYUEBEIELE 23 ads
FEAGIG TSk bk e, JE, IRH T ERIE
BEAT e VRN RO T 2
F iR

iEE AR, AT A i S R ) B
RSPk BAR; 2

ERFRIRAD: A
W (1972— )

LA

TR W B R X 454
XEHRS: 1000 - 4548(2019)12 - 2338 - 07

5, WA, #HEg, ETAF MR A R I S 7 T R E A T AE . E-mail:
xiexiongyao@tongji.edu.cn.

Safety analysis of settlement monitoring data of joints of Yongjiang
, YI Cheng-min

immersed tube tunnel during operation period
XIE Xiong-yao

-3
LI Wei-ping’, FANG Yong-gang
(1. Key Laboratory of Geotechnical and Underground Engineering, Ministry of Education, Tongji University, Shanghai 200092, China

_ 3
2. Department of Underground Building Engineering, School of Civil Engineering, Tongji University, Shanghai 200092, China; 3. Institute
of Transportation Planning and Design of Zhejiang Province, Hangzhou 310000, China)
Abstract: The mechanical properties of immersed tunnel joints are the key to their safe operation. By analyzing the monitoring

data of joint settlement of Yongjiang immersed tube tunnel in Ningbo for 23 years operation, the relationship between uneven

method during its operation is put forward

settlement of immersed tube tunnel in soft soil foundation and joint deformation of immersed tube tunnel is found, and the laws
GINA waterstop caused by joint deformation is calculated, and the safety of joint waterstop is checked. Finally, the safety
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and reasons of uneven settlement are analyzed and discussed. The stress model for GINA waterstop is established, the stress of
=]

assessment method for the structures by using the settlement monitoring data of the tunnel through the forced displacement
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Fig. 2 Stratigraphic section of Yongjiang immersed tube tunnel

2
2.1

NIRRT
MBEmE

TC R S0 R FH 7K 7 AR 000 i T PAY 00 4 L ] € b
BRI SRR, JEATH SR TE BRIE TR, GhIa)

AR STUTREAARAR T 22 A U0, K508 0.1 mm.

HRIE, % 20164 10 B5o. 23 a MIEENIRA oyt o Wk Tete s, BB BrARIN
ARRARTE, 52 10 min SR — TR, Y IE BB LI 1/600~1/400, W A B Kt 2
%ﬁﬁymn GINAILK W 3 Frose NJTERR,  WIWTI AN ZE 245 KRR
ZZ?/ 9 T1~36, AR 4 A BRI
/ 3 S T TR 4 A i Sk P 0 RO B | (O J6 BR AR,
L] R E TR,
///// 2.2 BHRFELTHHLR
//// o VR RSB RESK IRRE B O 4 R B 25 S e
I —g,‘;; Uity 22 ST RE S A 22 R UiRE 3 FALES, ARSI T
P . YY), A 3 MRS, XM T
B 1 THRIEEERI R rEE Beskibf s, 0. 3 MR IR, Wk 4
Fig. 1 Schematic diagram of semi-rigid semi-flexible joint of T
Yongjiang tunnel in Ningbo
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Fig. 3 Monitoring position of joint settlement
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Fig. 4 Schematic diagram of relationship between settlement and
joint deformation
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Fig. 5 Curves of cumulative settlement of joints
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Fig. 6 Comparison of cumulative settlements and thicknesses of

soft soil layer in different years
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Fig. 7 Curves of longitudinal differential settlement of pipe ends
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Table 2 Accumulated values of longitudinal differential settlement

of pipe ends
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Fig. 8 Deformation trend of pipe section under differential
settlement
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Table 3 Longitudinal bending angles of pipe joints
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Table 4 Accumulative values of longitudinal differential

settlement of pipe sections
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Fig. 9 Comparison of longitudinal differential settlements of pipe
ends in different joints
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Table 5 Accumulative values of lateral differential settlement of

pipe ends
BB EI1-E2 E2-E3 E3-E4 E4-E5
B I 7] 22 5
. -0.6 -1.5 -0.7 1.9
F% 211 {f/mm

Ve PUsm A AR R NI, R RN UE .

3 EKENIE

3.1 KL
BBRIEIARTEINR 3~5 Fim Sk UTZ B R

REWE 11 Pros. &5 AR R 4 A 5K 7 1

A%, BYDVASTE X RIBY MAE

1 AEREERL LA ER R EE
Fig. 11 Schematic diagram of geometric deformation at joint of
immersed tunnel
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sections
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