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Finite element analysis of impact of under-crossing of large shallow shield
tunnel on riverbank
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Abstract: Based on the tunnel project of Jiangyin West Chengjiang Road, the impact of undercrossing of large shallow shield
tunnel on the riverbank is analyzed by using the Gleaves finite element software. The subroutine of displacement control of
finite element method (DCM) is established in the software based on the ground loss ratio. The analysis results show that the
settlement of riverbank varies largely with different ground loss ratios under small overburden. The ground loss ratio should be
controlled within 1% for the safety of the riverbank. The in-situ monitoring results show that the largest settlement of riverbank
is 12 mm after crossing of shield tunnel. Good control effect is achieved and the safety of the riverbank is ensured .
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Fig. 1 Plan view of tunnel of West Chengjiang Road
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Fig. 2 Photo of Zhaqiao riverbank

2 HEAER
2.1 ARTEE

A R Hypermesh #4428, H 4 Gleaves
A BR TG ERAEAT PF SRR BV VL 74 i % 1 o
K TR AT VT RT S M0, L AR AR AR g B R A
PR

FEE TS R 2 R AT SR ) — A PRGN P 3
R4 FroR, BBEEEAN 11.36 m, BEIE TEE R R EE
Bk 21.6m, BAK 60m, W47 m, 45 m, FA
JEHA TR AT A [, A AT R [ . Hb
ENTFRE TR AOZ AL, @Z/mEFiL, 6
Ekr L, @, E0mtr, @ERRE L, @R R L.
2.2 HEHE

BEIE it TSR R DO, B TR E 5]

IR BRGSO TN B TR R,
N SCR 3 T 42 40 2R A I 07 A% 2 AT B B oo ik
(DCM) %A FEIE I 2t 0 19 s A2 5% BEAUL B3 T
12, RO HTBEIE I T T SE I M o R 5E S
Ay 3t T B v (] B - W T A T AR 2 2 5 v B T A
TR LA™,

E 3 ZHBRTRE
Fig. 3 3D FEM model
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Fig. 4 Longitudinal view of FEM model
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Fig. 5 Displacement boundary conditions for tunneling
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Table 1 Soil parameters
RS bRaR R ¢ ? RERE i mermoagm
/(N'm™~) /I(°) /kPa /MPa /(m*s ™)
® FH A 17.5 15.0 13.0 6.23 0.3 0.38 7X107
@ AT T 19.8 35.3 16.2 8.12 0.3 0.38 7X10°
@), i 18.6 2.7 30.2 9.86 0.3 0.45 6.5X10°
@, LR 19.3 2.3 31.4 11.30 0.3 0.45 7.5%10°
@ AT T 18.6 20.5 17.9 6.46 0.3 0.48 6X10°
© s+ 19.8 35.4 16.5 8.94 0.3 0.30 6X10°
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Fig. 6 Settlements of riverbank under different ground loss ratios
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Fig. 7 Distribution of settlement measuring points of riverbank
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Fig. 8 Final settlements of riverbank measuring points
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