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Structure design of a metro station in Shenzhen using covered
top-down construction method
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Resources and Hydropower, Guangzhou 510610, China;3. The Geotechnical Engineering Technology Center of Guangdong Province,
Guangzhou 510641, China; 4. South China University of Technology, Guangzhou 510640, China)
Abstract: The whole construction process of a metro station is simulated by using the covered top-down construction method.
The calculated results better reflect the inheritance relationship of the structural response between the construction stage and the
servile stage, resulting in more accurate internal force and deformation. Besides, some new methods are also proposed to

choose the lateral earth pressure and to modify the brace stiffness of the asymmetric structure. It is more reasonable to make the

lateral earth pressure vary with the excavation process. It may provide reference for the design of the similar projects.
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Fig. 1 Cross section of station structure
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Fig. 2 Sketch map of model and load of station

B LU L d U] O 5 8Ty 4
e B S THZ MG LA N B WCE,  RIE B S5k P4k
M) B R SREE, SR SR Q% Tl
PSP L HTERME, RIS E, FEAH Y Rikk
BB RS, RN 2% IS TR 1K PR 3 )
FS R PE SORBELL . QBB T B, H 2L
YT T . AETHZL, BIE oA, Bl
IS A2 PS8 0 L Py 190 e 32 338 P 00 S P 305, [
IE B THAZ A P A 1 K s s A5 AR TR Ja RV 2Tt
T, SIS AEIT 2 i e i R 45 5T S B AR
HEREA] (RIERTERTT, A I N SIS LR
2.3 FERIIEHITES P IR

SR T HE P RAT R A IR TIE T o,
I EAREE R 52 ) v FHE T Al B, fr ik “ 4
A BT TR BCR, AR E KL
KT, KD EARAE T T S5, K5tk
PG ATIE BT, AL P K
FsT3,  [FI AN L& B S5 1 KB K B g, ik
Jie Jaetn A T B ARG R s, s AR LT A
1

TERHRZ SIS 5 B 238 343 CFF rB 5
AR PSS, N=559 kN, Np=353 kN, P
113 o S T B9 g S A 280 PR AN R 3 809 0424 -
R SCAR NI BEAN )5 RS ), AR S BEOSTHR (4] I VR

SCEENIEEREAT TIAUB IE .
P
K=—"
&+As+é§
K
X K AT RSB IENE: B, B2y
BRGNS R ME, B>PBs S S, %
BRIV SN DI SR AR S, s A1l )
AP = B, — PAEF T s — = A AL s AS =
S, =S5
R SN AT IEACH S, S AR R 5
J SCEE B : Ni=294 KN~ Np=288 kN, 15155 bi o
HAATH A LK 4.

-63.0

149
RRRRTEY
T O o 3t
OO QRT597
— -558.8 353.3 —| 127.6 |
68.1-+|
378.7—
117 i~ -12.4 161.1~
le—-962.6 841.87{:
le—-731.2 . 624.0 @
l—-546.2 = S 459.9 % bt
l—-403.5 < 2 339.23 =
lem 2911 246.7=
|« -194.0 166.5-
le-99.3 86.2 -+
[ -238.4 226.7—) .
i’fll. : kN

B 3 ENEEIERRAE
Fig. 3 Reaction diagram before correction of bracing stiffness
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Fig. 6 Bending moments excavation of after upper part of -1F
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Fig. 7 Bending moments after completion side wall at upper part

BERTEE
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part of -1F and medium plate
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part of -2F and medium plate

g & b3
-136 -69 -71
3 = 3
-67 -59 -166 o 0

-86
-83
=
268303208223 79 3

1 A WNem

12 FEEHRZR EFANRFEEE

Fig. 12 Bending moments after excavation of upper part of -3F
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part of -3F and bottom plate
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Table 2 Load cases of calculation
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Fig. 19 Envelope diagrams for displacement and internal force
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Table 3 Comparison of calculating result
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