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Study on the deformation of a deep metro excavation under complex environment

WANG Zhong-wei', LIU Guo-bin’>, WANG Xu-dong', ZAI Jin-min'

(1. College of Civil Engineering, Nanjing University of Technology, Nanjing 210009, China; 2. Department of Geotechnical Engineering,
Tongji University, Shanghai 200092, China)
Abstract: A 15.5-m-deep multi-strutted metro excavation in Shanghai soft clays was monitored. It was found that relatively
small wall deflections and ground settlements were measured as compared with similar case histories worldwide, and no
significant space effect existed. The reason was probably because of the use of short excavation section, application of
compaction grouting for improving ground conditions and the use of active pre-stress steel struts based on the theory of
time-space effect. Based on soil volume change and square root time method, time-dependant soil deformation was studied

during curing period of middle-slab concrete. It was pointed out that the settlement was attributed to the primary consolidation

as well as creep effects.
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Fig. 1 Soil profile and geotechnical parameters
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Fig. 2 Excavation plan and its monitoring stations
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Table 1 Main stages of excavation
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Fig. 3 Wall deflections and settlement distribution during
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Fig. 4 Relationship between factor of safety against base heave

and the maximum wall deflection
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Fig. 5 Relationship between the normalized maximum wall
deflection (ground settlement) and excavation stages
WHAGHLR, AR HE T LRI ) 22 TE 2
et 28 5 | R s 1 AL Hs i) ) 1 T 465 )Wﬁ
FCJG PR T AE B2 AR A v A 2t 5 2 oo 2 0 [ 45
F IR R WL E RG],
PRAIEARAT J FECT BT M FF SRR, (HEAR AN
[&] 5 s ANGERf D)W E HAE P R TR ] ) i R TR
B AR ARIA S [ 455 R 1
N T M e P iR IR ] T [Stage 4(d)] &
DURERG I ) A AR S, 16 45t T 3l 109 55 CI0S
FEPBRGEP IR A AR TG, B TAE CI05 iR i
I SRR R, R AE AN S Hr a1 A T
B € TE R 3L YT 2H (H Ryt 2 THAZIREE) ML B ik
RN 0o B 6 Wi o B Al e AL By
Az AR At B S/ M R TR T 5 RS PR AR AR AR A
o ATLAUN BT R AL RO R TR — 384 (A5 Tl i)
&ﬁ% YER AR A B A 1 AR BT )
AR 1 Sl N1 o B /S B O o { WA SR e A ]
FARRRR N ARG e . el 5z, 7 Y],
JI AL M R PR AR 29— 2 AR [ S5 T 5 Dk

[

L

|
=l

——109

—$-CJ05
10 20 30 40
Bt ()P RELOKP R ) /m
[E 6 hiRFFiRHAE &% R RE S M @ TR
Fig. 6 Settlement and deflection during stage 4(d)

1 1

|
Es

SRR ( HATIE ) E T mm



1266 o

+ T

Liu et al(2005)" 5 ik - 5 # i i) 7 ik A FR I8 |3
— 53T T A Y ) £ T B N 1) AR A G R ] 7t
fis, 3EME 7 Tl CIo1-3. CJ02-3. CJ03-3 Al
CJ06-5 XTI oo (EL23 10N 36, 56, 56 F116d. #it
Liu et al(2005)" HA 75 v B B 509 1) + 14 ©HEA 58 1%
[ 2500 FE, M3 T A L Bl s 1] () AR 20 0 = A 1
WEASAT R SE R S . B Liu et al(2005)M (1 Fik 4
w5 ME 6 Frfd B4t & — 8.

[
0 —e—CJn1-3
—(02-3

-2+ —A—CJ03-3
——JM-3

—o—=(J05-3

g Ar
= »
o
.LS 8 -

IRT, SETETPEY SRPEEP },;.‘..\ ..... -

A, (02~ A
-12 AR AN
0 3 6 9 12

B 7 shiR w0408 T 5 AR AT 18] 5 BE A K B
Fig. 7 Relationship between square root of time and settlement
during stage 4(d)

5 RElIFLEHIRYE B R EIR
SHENFOL T HEHUAR T 5 2 D) 5. 7 P
8 CHiFISCHRESD) 4 it T A TREA— ki A28 15
E S L CHESESU A HEIO B S5 IR H0A K EAD 19K R
Bt

00 02 04 06
0.0 T T T

08 1.0
I

-0.2
g
Zlx

04}
—r— |Gl
—— iz
- = =Ky “f-m':%

_06 — - — iz

B8 BELSRAIEARTHOXR

Fig. 8 Relationship between distance ratio and maximum wall
deflection
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Fig. 9 Relationship between time and vertical column pile
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