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Security analysis of running metro station structure
adjacent to foundation excavation

LI Xin-xing
(Shanghai Tunnel Engineering and Rail Transit Design & Research Institute, Shanghai 200070, China)

Abstract: Structure displacement of the running metro station caused by adjacent foundation construction should be controlled
strictly so as to keep the normal operation of the existing metro station and guarantee the security of the existing station structure.
Based on the running metro station adjacent to foundation excavation in Shanghai, by superposition principle and load-structure
method of FEM and forced displacement method, the stability and permissible deformation of the standard station structure are

analyzed and back-calculated according to the mode of fracture control and strength control separately. The result can be used to the

standard for deformation control of station structure on foundation pit construction.

Key words: metro station; structure; forced displacement method; deformation control
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R SRR B LR 5 C25, Mgk R E Y
2.85x10"kPa, TN 25 kKN/m’, JHALLE 0.2 I
P d . RCIIREBE LbR 5 C30, HogR kR E Y
3.0x107 kPa, HEH 25 kKN/m’, JAFALLEL 0.2; 45
CALRLIIDS WESWAES €733 | R WAWAES (@ (X IR
TARMEFEECA 18 kKN/m®; 1411 &% K HL 10 000
KN/m’®, b N BE T 7 R 5N 80 000 kKN/m’s
4 JHEEEE KM
4.1 BEEHATIH

S G R HL RS P 52 L e, TR AR
M P=k(18h+20), kAMKEIIZRE, W08, rA
HOBE IR, BIEYUR: M T RIEE AL,
AR IMER, IR ER s S
JE 20 em i 2 RS a1 FH 3L 8.4 kPa; THARAE
B RGEB G W 2, SRR A WL 3 TR,
Hp i RS C e R b, Hp L gg
ZIN TR B Ay 2 LA T B G A A it S Ak ) A A

W TSI I AR P D3R IR DR B v 5 i ik
THE RIS g5 R AT LA, L RS R LK 1
¥ M 5 R R M BT, 255
MIZEARK, MWz %yu B N, W ATHf e 344k
SER OB AT IR N g oA Bl S AR LA R B
4.2 FEhnEHIALE

P T2 o T 2R3, 7 BT AT BRI
SHIRZENARTE, BT YA EE 12 m A
Fi s TN BRI 7R 5 R AR A 2 DA T

759 kN 50.6 kN 75.9 kKN

67.5 kN 67.5 kN

8.4 kN

2143 kN P > 2143 kN

B2 FugiiERE

Fig.2 Calculation sketch of station structure
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Fig.3 Bending moment diagram of station structure
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Table 1 Result contrast of bending moment
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Fig.4 Bending moment diagram in forced displacement
method
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Table 2 Displacement by fracture control
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