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Numerical Analysis of the Effect of Subgrade Soil Replacement on
Metro Tunnel Underneath

Zeng Qingguo, Zhang Ning
( Survey Institute> Shenzhen Municipal Design & Research Institute Co.» Ltd.» Shenzhen Guangdong 518029, China )

Abstract : Applies plane-strain finite element method and combines the project instance to study the impact of
subgrade soil replacement on the metro tunnel underneath. On one hand, analyzes the variation of tunnel settlements and
subgrade vertical stresses under loading and unloading conditions based on numerical simulated excavating and back-
filling and puts forward a method of optimized design and construction scheme. On the other hand, analyzes the tunnel

synchronous settlement monitoring data and verifies the reliability of numerical calculation.

Keywords: plane-strain finite element subgrade soil replacement metro tunnel; tunnel settlement

0 3l§

AR, REM LA HE Rk, HizE
e X2 4 CAndE R UE 25 TR . ARTE B RS )
AR SRR Ry, 4 i At Bk ) A G i 1 A
JE o FEGTIHZ R 0 A 3 2k DX 18] BE 3 A7 B 2
H T BEE AR )2 BRI RE R, R T8 A AR TE LA (A
AR, HARBLN S AR, FRAORAE N
AL E T RRFRBEGOTZ AT T =i, 13

WmBE : 2013-05-24

b SR N i B S 7/ 1= I Sl w2 D S P Y R e 0
PRIQTTIZE G ARSI, BERS RS Z51E T R
BRIX [EIREIE L, WEAT 11 AR S, 15
T P ik X IR RE TE AR T 09 071k, BRI S R
AT B R, AR T A A A
/N UAEL o
BEFARIEOTZ, PR BIEAERRIE B EREIE, i
TR 2 R A A [R5, R | RS R Y (]
AT s SRR PRBNOEE I A R T A 2

EZERE T« BWIKE (1982-), F, WA, I BRI BEA RA W TR0, Alt:, FRMNFA - TR &

) TAE, E-mail: macaulish1314@qq.com



30 72 I 2 DO /A == S

2013 4F

T A PR AR B T8 TR 0 T o A A R R
WS AR, ARG RS R O M Bk R I, X2
JPIRZS = A2, B R] 5 | B 254 4 5 7 A
W I A AN STURSR, R IE R TR K L Bl
Rk, PN ki s L e, JTHR
SR X 14 M Bkt R B IE R B W o s
THZ5 R RSB _EF i E2ONEA 2 HIHE L &
I e SR Z MR | 98D T2 B g i i) S te-e1

AR o NP A BROCEUE 7 BB L, 4D
BEIEIE EOFIRINEIZ . MBS AR, ShA i IT
2. ISR T o 7 o O 254 BRI [N 2455 g
TE P[5 A S Sl e B Al S, A
B LR A 5%

=

PUEE FE kT T Rk T8, T4 40 km/ho
PRI TE 50 m, PRAEREBTE : 6.0 m ( AAT
H) +1.5 m (&b ) +2.5 m (JEHLZIZEIE ) +4.0 m
(A0 ) +22 m (HLBIZEIE ) +4.0 m (ZR46 R
) +2.5 m CAEPLENIE ) +1.5 m (244 ) +6.0 m (A
1718 ) =50 mo
1.1 HREE

ARHIREE R, TN B B )2 L HEE
W, At (2R 0.5~13.2 m)s 1 JZ/F6.7m ),
PUF 250 5 0 Bt BG4 | SRR Pk - R 4
AL ~ RARAE A . BT S o i I, 2
FORAE . AREITEAR; A A IR ks -, TR
T A 25 HRFE RS . BRIL, ahZ50%) b b ik Uie
JIH A SE AR M B A T b B A R R A
TESHEIE 1.

R1 HELXERIESHY

Table 1 Soil foundation parameters
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Fig. 1 Plan of replacement subgrade and tunnel
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Fig. 2 Cross section of replacement subgrade and tunnel
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Table 2 Structural parameters of the tunnel
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Fig. 3  Finite element model
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Fig. 4 The tunnel settlement at the first construction step
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Fig. 5 The tunnel settlement at the third construction step
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Fig. 6 The initial foundation vertical stress
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Fig. 7The ﬁ)Iundation vertical stress at
the second construction step
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the third construction step
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In-situ photo of excavation and

Fig. 9
replacement of the foundation soil
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Fig. 10  Plan of monitoring inside the tunnel
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Monitoring section inside the tunnel
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Fig. 12 Monitoring points inside the tunnel
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Fig. 13 Settlement monitoring curve of the tunnel vault
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