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Study on Aseismic Performance of Horizontal
Double-column Elevated Station Based on
Rail Transit Related Specifications
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Abstract Taking Ningbo-Fenghua intercity railway project
as example, a 3D analysis model is established by Midas Civil
software. Analysis is carried out on the aseismic performance
of station structure under common and rare seismic actions ac-
cording to the relevant provisions in the Code for Seismic De-
sign of Urban Rail Transit Structures, providing referrable full
analysis process for research on aseismic performance of the
horizontal double-column elevated station based on rail transit
related specifications.

Key words rail transit; elevated station; aseismic perform-
ance; horizontal double-column

Author’s address China Railway Shanghai Design Institute
Group Co. , Ltd. , 200040, Shanghai, China

R 1 OURE R 2 4 0l Oy BB 45 4, BT RR IO R
%, ZBOREBIR . i T2 7 s e H R A SR
PR KL, LR TH 5 20 301 06 2 I 58 3 AH R
ALTE A AR SO S RS A AR SC 20K . Bk dh, iIX
EIPSYEEE- SN aa Wi SR NEREBER ST IES
PRI ER R IA VR R A7 30T s R ATEE SUAH O
PR EESR SR I A B S L0l 69 A0 FROIR 25 3¢ 3
J7 i, AR SE 38 bR B2 B S5 M A0 1 9 T SEBE >R 23

. 88 -

AR BT R IR AT B EMTER R
Wk T A & e AR S PTE R
et o3 2 PSR AR A DG 2R . T [ A A
PR ML FO B, R R A A w45 M U2
BOHE ARG EE T, it TARI R Z A il
TS ) RIS ) AR, AR S L BIAT I A2 A 5
TEAPURR BOROYFEAR , B F0E T 1) WURE i 2 42
S PURRVERENE IE 19 0 A e A, DA N [R) 26 4=
s PR BT TR EREOT AR S %

1 TE#HR

T B AR ARk BT T AR R A K 21,59
km, o R4 K 0. 84 km, 254848 K 20. 49 km, 3if
WEBEK 0.31 km( % U BIREEE) . 22006 9 i, 1
HESAR A, FLuh G AR E 118 m, B R
B U4 6 T gLh . AR SCLATT R 0], 346 4T 1) X
A v S Ak 2 S O LR R AN T . AR R i
R 3, e S K B O 121, 4 m BT RERS R 6.9
m; A FERS J 12.0 m, 3L 10 B, 4204383 12,401
HTIE AW TR A2, WNHER S %
U AR T EHELR R, AR A — R RE SR S5 T
X WITEARER TR 1.5 mx 1.5 m; 3 G4
R R ST BR P 4 AR 1.5 mx 1.5 m 4h,
HAY A 1.4 m x 1.2 m; JEAlH A SERE, B4R A
1.0 m, Mo 25K TR & R LR 8 SR T C40 R 5
b BERESR KR €35 IREEL . T ik St 48 )
T A 1R

AR A BB AR BB A5 B E ) (LA
RTARCELE ) ) 85 A MR T U4, iR JE T GB
50223—2008 ( H 4 T FE 40 52 B B 4r 2R ) ) (LU
TREIFRE ChRUEY ™) PP (9 T B 2 T B P %
e, REAEA BB B SV T HURR £ TEIE



6900 400,150 5000 1500400 6900

14.600(18.400) 1
13.090(16.90) =]
Vals)

%5 ﬁlg 11 |
T &2 <2
[ LM 1]

600

1
_.'1:‘
I

5390

7.700(11.500)

U U LU

7100 | 5400 1 5 7100

7700

6800 qool 1[50({ 3990 lhOOI‘?lk-)UZOO

+0.000(3.800)
~1.500(2.300) S
——A

2500
Iz 500[

7850 6900 7850

® ® © ®
JUSF B4 : mm

PR S  m
BT Dy il e R A ) T 4

Fig.1 Typical cross section of Fanggiao Station
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Tab.1 Site types and design ground motion parameters
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Fig.4 The first three vibration modes and periods of

the structure from simulation calculation
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Tab.2 Columns shear resistance checking calculation of
different working conditions under combined seis-

mic actions
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Tab.3 Checking calculation of pile top displacement

under combined seismic working conditions
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Tab.4 Checking calculation result of column performance

requirements I under combined seismic actions
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Tab.7 Checking calculation result of pile foundation per-

formance requirements I under combined seismic

conditions without vehicle ¥{3 : MPa
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Fig.5 Time-history dlagram of seismic wave acceleration in rare earthquake
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Tab.8 Maximum response displacement of columns under

x-directional rare earthquake action

i ) T RACEHR R/ mm K Z AR S 0
g %2 - - - -
x [f] ¥ 1] x [ y Il
12 80.94 66.05 1/114 1/139
1 =
22 41.07 26.69 1/131 1/202
A 12 71.98 65.73 1/128 1/140
2" M 7R %
202 37.71 27.22 1/143 1/198
12 77.08 70.32 1/119 1/131
3R
22 39.70 28.21 1/136 1/191

x99 y MEBMEERTEERKWAACLE

Tab.9 Maximum response displacement of columns under

y-directional rare earthquake action
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Tab.10 Displacements at the centroid of pile foundation

bearing platform under rare earthquake
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Fig.6 Maximum value of column D/D, under seismic

wave action in x direction
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Fig.7 Maximum value of column D/D, under seismic

wave action in x direction
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Fig. 8 Maximum value of column D/D, under seismic

wave action in y direction
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wave in y direction
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