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Abstract:

project of Ningbo Rail Transit Line 3, the deformation and

Based on the second phase shield tunneling

stress distribution of SF double-layer oil tank caused by
shield tunneling in soft soil area are analyzed by numerical
simulation. The results show that the disturbance of oil
tank can be effectively controlled by reasonably selecting
the parameters such as soil loss rate and frontal additional
thrust. The tank farm deformation is mainly vertical
deformation, the extreme value of uplift is located in the

oil tank near the tunnel, and the extreme value of
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settlement is located in the central oil tank farm. The oil
tank wall close to the shield tunnel has a large additional
stress, and all stress values of the oil tank are less than the
allowable stress of the tank material. The deformation and
additional stress values of the oil tank under full load
condition are lower than those under no-load condition.
The time history change trend of field monitoring data is
consistent with the numerical analysis results, and the
surface deformation amount and deformation rate meet the

monitoring requirements.

Key words: shield tunnel; double layer oil tank;

disturbance control; numerical simulation; stress

analysis
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Fig.1 Plan and Elevation Layout of Tunnel and Oil
Tank Farm (Unit: m)

¥y B @, TR B O B b Je T P Tk
[T NN/ SADY v ik e NN VP S/ A v d
Bt @, e Bl R A

2 HMEsmEEEFIEER

JE A X N M S Pl 3R, T2 0T
P25 E R HZ 0 R AR AR A A T
F 3 B SR R RS

25 emJFEC30HIAIR BE L ifi )22

15 cmJEE K e R T )
YIAZE L EEE, 30 em—)24 2555
35 emJEC30HI TR BE 1 i e

10 cm/ECI0R IR EE 32

20 cm/E R ARE

0 2 0

12 2.4 06 24 06 2.4 06 2.4 12

L 13.8 |

i 8 [X 75 2 2 T K% 0 TR (A4 - m)

Fig.2 Layout Plan and Section of Oil Tank Farm (Unit: m)



1576 RPN X R ) %51 %
2.1 MEHK HUEFIRA RS W ER/N W R ISR § DA NE S e s LS 2 N

M JZ A0 S T2 AR AR S Al B R AR (5
b TS 0 [ 20 0 R AR R 2 22, R R R
K M FAE TR M2 DB RFAE . R AR AR
B R RAR R S IR T2 LRI LU (. AR
Fi b TET VTR S B , 28 Peck 24 30 R4 5 7T 15 51 1y
JER A BUE T AR R XM R 0 R R Ll
0.5%~2%, FIME 100, MRYEHIZHRRAIAR ,
ARSCH A H T BT R 1 .

F1 MEBRKRETIR
Tab.1 Working conditions of formation loss rate
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Tab.2 Frontal additional thrust conditions
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Tab.3 Grouting pressure conditions
T A B C D
HHIET1/
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T A B C D
WA} ik TEPE2 ] o —
PR/ MPa 10 20 40 100

3 Ha&Hl

BRI ST  fb B ABUE A IR
(1) AR 2350 A% 10 [FPE A0 S



o510 1 b

1, 45 AR DS R0 28 SF bt sz w & i o i

1577

(2) JE Fy A Tt BRI Ty ¥ S0V E T I H 2

(3) % T T Ry B i, N5 JE 2 A L 3t
16T T 3% 4 2R AT 52

()75 BT A AR R, A% 8 i
ISR HT oKL BE AR LR

(5) 7% P& JE At Ty BE HARAEIE , N5 TR BN
AR S5 1B BRI TR

(6) JE Ay i Y- 2 0 3 2 i o, A5 )8 L AR
AR

JE R ZR A UZ A B, AR+ 3240 3h
FIERRIEEEN SRR, SRR R TR RS,
SAURRER70mm, SRS KR IE
ARANF S PR o TR R R R HAE R 2
IR IMAE B — R AR R A2 AR R U i+
PRI 1001 SRR K AR 2 A an &l 3 s .

B3 RFERERTERREBUER

TR

#5 ERBHMEEERFIRENTHE
Tab.5 Changes in elastic modulus and grouting

pressure of equivalent layers
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Fig.3 Simplified simulation diagram of synchronous grouting layer and soil loss layer
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Tab.6 Material parameters and mechanical

properties of each layer of oil tank

i W)= GhZE (] it
B kgm 7850 860 850
BPEMOE/MPa 2,06 10° 7.0%x10* 3.5%10°
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Tab.7 Revised parameters of the Mohr- Coulomb model
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@, WAV TR B A+ 5.0 18.2 0.32 3.25 14.2 13.1 3.86 4.45 25.81 0.75
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Fig.6 Vertical deformation and equivalent stress

trend under soil loss conditions
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Tab.11 Statistical table of tank farm deformation and stress extreme values
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Fig.13 Vertical deformation time history curve of monitoring points around oil tanks (2022)
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