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Multi-index and thresholds for seismic performance evaluation of
prefabricated subway station structure
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100124, China)

Abstract: The prefabricated subway station is composed of prefabricated components and cast-in-place concrete, there are
many splicing nodes between its components, and these splicing nodes will directly affect the seismic performance of the
structure. Based on static pushover tests of the prefabricated subway station, this paper establishes a three-dimensional finite
element model, which is consistent with physical tests. The feasibility of the model is verified by analyzing and comparing the
mechanical characteristics, damage details and failure modes of the structure, the Interstory Displacement Ratio (IDR) of the
middle column and crack width are selected to evaluate the seismic performance of the structure. The results indicate that the
numerical model is in good agreement with the force-displacement curve and damage details of physical test. The upper layer of
the prefabricated subway station structure is more seriously damaged than the lower layer, the displacement between the upper
layers is 1.6 times that of the lower layers and there are obvious cracks in the wall-middle slab joint. Finally, combined with the
safety and normal use functionality of the prefabricated subway station, and taking the IDR and crack width at the joints of the
prefabricate subway station into consideration, the index limits of the structure under different damage states are quantified,
which provides a reference for the optimal design of its performance.
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Fig. 1 Experimental loading device and boundary constraints



W

PRECIE, A RSB BRAE SRS M PURTEREZ SRAR T L BRABHI 7T 2297

2 HEER
2.1 1HEIRET

KR @ A R JT A ABAQUS BT EEAH,
A PR e AL ) B R SF i 2 iR AR R BRSR,
T A ARANTR,  Hh 2SR 40 Tt 350 4 B 1 2544
w8 S5 R TR RGBT A4 e o T
KEMMATIES: . 2R AR Uk 235 45 W R AT
B, BEWIHAEE KRR PR, XSt
B AR S AW HRE A, Tk 55 s
FOAN T AT ui R S AR R P S, Ak, FE
B L PR A AR PRI o IX SR 2 ) S
AR T 4 A5 1 A A A DA R VR g 11 7 4 R R A
o N T A H AR B d vk Qg 20 0 45 1 3 5 4
BRI FRORFF— 5, s S5 M AR 2% B 1 %1
PE53 AR S FAE .

e T T
~ 1] 1]
\D4% i \D4@40
20D4 M
(=1
o D4@70
[Sa]f=t
=9 L v
10734 B \\ D4@50
S D4@50
)
20D4
D4@50 K L D4@30
of i JI & _
A 11114 - 011119008 N
) 675 800 675 0
1 2290 1
A B © ©)
O O $ﬁ mm

2 FEEEANR MK EREEEREE

Fig. 2 Schematic of cross-section of prefabricated subway station
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Table 4 Classification and evaluation of damage state of prefabricated subway station structure
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