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Study on the mechanical behaviour of a metro tunnel construction
adjacent to existing pile foundations in Shenzhen
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Abstract: In the paper, the mechanical behaviour of a metro tunnel construction adjacent to existing pile foundation in Shenzhen is studied with 3D
FEM numerical simulation method. Comparing with the case of no pile foundation, the disadvantageous distribution of deformation and internal
forces in the tunnel structure are demonstrated, particularly in its side-wall adjacent to the existing pile foundation. In addition, the tunnel construc-
tion results in also the tensile deformation in the existing pile foundation. Therefore, it is necessary to take some reinforcing measures to guarantee
safety of the tunnel itself and the adjacent existing pile foundation. Finally, based on analysis of deformation using different stiffness reduction co-
efficients, it is found that the tensile deformation values hardly change, because different assembling patterns of tunnel lining segments have little
effects on the adjacent existing pile foundations.
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Fig. 1  Model of the worst case
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Table 1  Geotechnical parameters for 3D FEM numerical simulation
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Fig. 2 Numerical simulation process of shield tunnel construction
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Table 2 Comparison of maximum transverse internal force and maxinum vertical internal force
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Table 3 Deformation of surrounding rock mass and segment lining
) i J& i % 2297/ em A em
_ R ) . e [ e
A " . K7 1) 3 FL 7 ) K7 1) 3 FH 7 )
T BB AR BTG JEHR FEBOBESE  ARBEAEE BT JEHR
AT 4.87 - 4.87 10. 01 - 6.49 — — — —
bk ~
A 4.57 - 4.57 10. 53 - 7.10 - 0.30 0.30 -0.42 0.6l
o~ SCAF 4.78 - 4.96 10. 28 -6.72 — — — —
&G 4.47 - 4.69 10. 75 - 7.42 - 0.31 0.27 - 0.47 0.70

2.3 BFERIABEEI IR ELER

(1) N 7520 R 3R 43 bt

NEER 7, o I R BE T8 45 K 22 4 e AR F K B )
(A ) P 7 B LA Ak, T AS A2 9N ) 8 Fy B AR 1k
I I LA R BRI T P B R NS A A B
F1( e 2 Fral), Ay CAREE R i — A

(2) G5 K52 TR 4> BT

T 2 Bl gs R, v AR PR LA IR:

a) WK B, AR FH 2600 R, Bk i i K
PV TEAR 1 L M () 67 B ) 5 8 SR S v i ke 7
FIMAHE AL, X B R E A WEAE 260 R, 45K 224
PE 2 I H PR R 3

by NEAMLBEE, IEAEWAERZM T, e KIERS
FAE, 15 LA S M A AT — 0 (0 i

c) P e NI AT ok R AL, G509 N J1 S — ot
KIS, ANHX KA, 255 n o B 5 — 2 i b
FIALE A

(A1 E, MRS S, #4872 B S E P A5 P4t

a) NBAE B, BT HESEAE L, (675 0T i R aE i K
FIT BT AR, 2o J5 A B g X Bttt Jerpr 4R 4%
R £ — 0 o A 20 435 £ K TR T B KTz B A — )
HUEAE

b) BB AT TCAE 2% 1 45 SR AT 0, Sl i s T 40 2
WEA BE R Ot 58 i, W /KT 1) AR T 2 R B
i T ICHE 2 A R AR TR DL AL

¢) B HESCH T i I R HLA AR TR AE B, W] LAAS 2R
Ji B A AR T 2R AR W SCP 20T, 2 e S
Pt e A a, T JE A T v B T AR A B s,
W 7K~ 7 1o B A T oz >

d) W R ARTEAOUE, BRI, SRR 2
RAEAEEETTM. N 1.17 em .
x4 PRBEBIXHHE, ERWUIFARHENRX

7S 1) 38
Table 4 The maximum lateral deformation of pile foundation of

the existing bridge
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Fig. 3 Distribution of settlement over 3 em in shield tunnel construction
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