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Spatial influence scope of end wall of metro station structures
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Abstract: The conventional seismic design of metro stations is to select the mid-span section for calculation analysis and design
based on plane problem. However, the spatial effect of end walls must be considered because the area close to the front and rear
end walls will inevitably be affected by the end walls and running tunnels. This effect is also called the end wall effect. The
rationality of the numerical model is verified based on the numerical simulation of shaking table tests on metro stations and
running tunnels firstly. Then a series of parameter analysis is performed on the spatial influence scope of the end wall of the
metro station structures, which mainly includes the influences of the number of spans and layers of the metro station structures,
soil parameters, seismic wave types and amplitudes, and the number of running tunnels. The calculation and analysis results
show that the number of spans, the number of layers and the number of tunnels of the station structures will have certain effect
on end walls influence scope. The largest influence area of end wall is the station with 2 layers and 3 spans, and the influence
range is 1.6B (B is the structure width). The influence range of end wall effect is related to their own structural characteristics,
but they are less affected by the soil parameters and seismic wave types and amplitudes. At the same time, the comparative
analysis shows that it is more reasonable to use column end bending moment as evaluation indexes for end wall influence range
analysis.
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Fig. 1 Structural model for joints in subway stations
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Fig. 2 Cross-section view of joints of subway station
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Fig. 3 Arrangement of acceleration sensors (& axial section)
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direction)
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Table 1 Material parameters of model structure and model soil

ol B PR By YR
1 g NEp A
MEZSE fkgm®  EMPa MEV/=4 MPa
TRt 1760 30.8 0.4 11
ORI da 2100 9800 0.2 —

40

20 30
B IHz

50

— EI-Centrollf

JE B/ (m-s2)

1 J
20 30 50

iR Mz

40

) /s
(b) 0.11gEI-Centrof

6 —EI-Centrolly 020 — EI-Centroll;
T 4 :
ia '
® 0
"
R4 A A ) A A
0 1 2 3 4 10 20 30 40 50
A1) /s B /Hz

(¢) 0.51gEI-CentroJi

6 HRENE & I SENE AN E B A2 R S Hh 2k
Fig. 6 Time-history and spectral curves of measured wave
acceleration on shaking table

(2) BB 5K

BEXT R Rl ek 45 M 7E B N T . El-Centro
PAE T I RE e R, LAAniEl 3, 4 Bros R £
WAL A22. RSl A3, [XTAIRBIEDN A A20
NG, BT S R L AR L B A S R
G R H TS .

w7, 8 Bz, 1E 0.11g b N T F1 El-Centro
BAEFIT, BB GE g S FC ] ] A i g i i R B i
ith 22 R HUE 25 R 5 ik g 45 ROV HEA —3, KUIPr
S HY B BB T 125 P DA s AS DU S35 4 B FL ]
Ak P 3l 77 i SRR A o AB LR AT A e — e I 22 57
AR A SR PR 0 3 R T RS AU A 8
/N, T 2Rk G AR AUME AR IR K, HL AR %
ZEWIME 30% AN, AT REE BT HUE DL 44 BH JE B
(B S5RGBT A7 AE— 5 B 22

WK 9 ATz, fE 0.51g El-Centro Y /EF K, B4R
R 2k S FC ] B A4 g P2 i R G R B 45 R S
R EE RBETERON— 3, BHEEAE SR, &
it s Rt oy iy ibEN e iR RO R TN Y



1438 H O+ T OB % M

fi, FIRER T M AN B K, BBy I
BERERER, SFEER LN NE R RLS
Davidenkov AR A5 7R Fr) i 25 ff 25 H0K o

. 3r — R 03
72 o @
g 1 T 02
K £
- 0.1
o g
= =
-3 L 1 1 | | | L [ J
0 05 10 15 20 25 3.0 0 10 20 30 40 50
i8] /s PR Hz
(a) BRI YIS A22
3 —ik® 03
T2 A @
g ! % 02
< 0 g
=, =4
i @ 01
3. ., ., 6 E ] .
0 05 1.0 15 20 25 3.0 0 10 20 30 40 50
R EA PR Hz
(b) BETEWM A A20
=7 — i 0.20 — R
a0 ' 2015 M
3 b
RO £ 0.10
# 1 & 0.05
ol ., B s, e .
0 05 10 15 20 25 30 0 10 20 30 40 50
i} [E]/s P /Hz

() TufZ5HIm A3
7 0.11g £38 N TR TR T s A0k B B A2 S 3T 2 Y
XA SRR EE
Fig. 7 Comparison between experimental and simulated results of
acceleration time-history and spectral curves at measured

points under 0.11g Shanghai artificial wave

~ 2 0.12 —RR
%1 3 -l
£ | % 0.08
= Off ' E
# 1l =004
R_Z = i U W v, X
0 1 2 3 4 0 10 20 30 40 50
A A]/s LY
(a) BRI I A22
=7 — R 0.12
e o1 B g 00f
2, ‘vs
= 0.06
= B
1 i 0.03
™3 T () i -
0 1 2 3 4 0 10 20 30 40 50
] /s B Hz
(b) BEIEW ATA20
~ 137 —iw 009 — R
T Lom g F - Wi
£ 05 ‘ 7 0.06
B o9 £
0.5 =003
B ot g
R 15 . . . , B . LY
0 1 2 3 4 0 10 20 30 40 50
i [E]/s ARH/He

(o) FRIEZEHIM A3
8 0.11gEl-Centro /5L T s /N FE B 42 S 47 dh 2% a0 I8
SEMERITEE
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points under 0.11g El-Centro conditions
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Fig. 17 Seismic responses of a subway station structure with
different layers and its ratio to reference point along
length of station
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different seismic waves and its ratio to reference point
along length of the station
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number of tunnels and its ratio to the reference point along
the length of the station
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