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Analysis on the Structural Design Essentials of Subway
Station by Top-down Bored Excavation Method with

Cast-in-situ Arch
RONG Bing!, GUO Ning?
(1.Beijing Urban Construction Design & Development Group Co.,Ltd., Beijing

100037,China;2.Computing Center for Geotechnical Engineering, Zhejiang University, Hangzhou,
Zhejiang 310058, China)

Abstract: With the rapid development of urban subway, subway lines usually pass through
densely populated and busy areas with numerous surface transportation and buildings, as well as
complex underground pipelines in the bustling downtown area. The construction of subway
stations by undermining method has obvious advantages in avoiding pipeline relocation, reducing
i traffic impact and improving construction environment and so on. However, it also has
characteristics such as limited construction conditions, complex structural force conversion, and
unfavorable deformation control. Based on Dawanglu Station project of Beijing Subway Line 14,
the necessary conditions for using the full-face excavation method due to limited conditions are
analyzed.The force system and key technologies of the construction process and stratum
deformation control are systematically analyzed and summarized using theoretical analysis,
numerical calculation, and on-site monitoring for the top-down bored excavation method with

cast-in-situ arch. The stress and deformation laws of this type of station construction are revealed.

Keywords: subway stations ; top-down bored excavation method with cast-in-situ arch ;

undermining method; structure design; force system; stratum deformation; construction
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Fig.1 General layout of Dawanglu Station
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Fig.2 Geological longitudinal section of
the station
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Fig.3 Important risk sources in the station
site
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Fig.4 Cross section of station main body
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Fig.5 Construction steps of one-time arch

excavation reverse method
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Fig.6 Stress distribution under long-term

operating condition
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Table 1 Physical and mechanical

parameters of the station stratum
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Fig.8 Stress distribution under construction Table 2 Mechanical parameters of the
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TE T e BB, TS HIEA M, - Ly B A £ "
ST R L RT3 R 2 K, B ] /GPa | AkN-m )
JCHN 237, 8kNm, G T b RES AL, DR MIEC20 | 255 25 02
PR T RSy, EEREH TR E E A —A4f C40 32.5 25 0.2

it TAg e o AR S HE g G I, 22
PHAR S JHG it T A A A% 3 1) BR R AR 1) I AR
150 . KRB Btz iR, sKEH
0 990. 8kN-mo Tt £ 24842 5¢ i it
PR AR B PHHE SR S5 M (R B2, 2 038
AR

B LLEd, e, £ LB, BEHE

R T T2 A, IS, mE () SR A
FA T SUHEAT G et AT 5 25 3l P )

ST 155

3.3 WRTHSHH

KA PR G 7 10 2 0k it T 3 R AT
TorHT, TREEAR A MIDAS, #57HhE
BN 9 FioR o

HEE TR 1] B X 180m, "% 1] 2% & Y 54m,

WJZ 5 12 JZ . AT 0 AN T N 7 52 (b) SRS
LG, T R KT R2 3, AR ] R 15 7 B9 FHBRTIHERE

&, BN A R, B G E R S Fig.9 Finite element analysis model of the
5




station

For B v R dh 2k an il 10 pras, W]
Fih, MERAEITZ R TIREEOR, s
ML sE G, Uik TRE, RATREEN
144, 2mm o H1 b9 42 51 i T &K
37.5mm, H N IFIZ IR RVIEEN
76. 9mm, Jii TIAE5 A AR AR ST
PURE RN 10. 5mm, R HITZ 51 R K TR &
4 15, Tmm, R HB 73 e L 51 A IR RN
3. 6mm.,

55 L R B B (m)

-15 -10 -5 0 5 10 15 20 25

-25 -20

N

-60

b U4 {8 (mim)
8

3

= '
o

o

—o— LATFE
—a— MR
—a— NSRRI R
—e— s
e Gt

B 10 #hE T Bt Rk

Fig.10 Surface subsidence curves in each
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Fig.11 Surface subsidence distribution in
each stage by numerical calculation and
field monitoring
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