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far-field harmonic-like ground motions
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Abstract; According to the envelope relationship between the code response spectrum and the far-field har-
monic-like and ordinary seismic response spectrum, the peak value of seismic acceleration of input structures
was selected. A double-column pier seismic beam bridge was established and analysis was made of the seismic
response of the main beam and pier-column of the double-column pier beam bridge under the action of far-field
harmonic-like and ordinary ground motions with the same peak acceleration, so as to reveal the dynamic re-
sponse and failure mechanism of double-column pier beam bridge under the action of far-field harmonic-like
ground motions. The SSI effect of the bottom of the two-pillar anti-seismic beam bridge was simulated by the
SR model, and the change law of seismic response of the bridge was analyzed under the effect of far-field har-
monic-like ground motions. Results show that the seismic response of the far-field harmonic-like ground
motions to the bridge is more than 1.5 times that of the ordinary earthquake, so the fortification intensity needs
to be at least one degree higher than the ordinary earthquake to ensure the safety of the bridge. The bending
moment at pier-beam connection point increases with the decrease of pile-soil stiffness, which may cause ben-
ding failure of the pier.
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Fig.1 Bridge overview and mechanical model
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Tab.1 Selected ground motion parameters

2570 Bk =% a/(m- s v,/(m + s d,/m v,/a, T,/s
CHY032N 6.20 0.041 0.014 0.012 0.341 5.56
LIS F
B ILA005-V 7.62 0.026 0.011 0.010 0.430 9.68
Hi7Z 5l

ILAO41-N 7.62 0.063 0.022 0.018 0.349 4.92

EL Centro 6.950 0.281 0.032 0.009 0.110 /

e M =R B SFO 6.190 0.048 0.003 0.001 0.060 /

Taft 7.360 0.159 0.015 0.006 0.100 /

Voo, RS ; o, WHEEIE ; d, RRIRWE(E, T, RBKeRTE

z.or 2.5 51

s EL centro s CHYOS2N [ e 0. 5m/s* 1%
\ - = SFO — = ILA005-V s Im/SPRRTERS
\ Taft | —— ILA041-N E b
~ L5ff ~ £
b} % s
w » v
s = &
Lo < P
= =]
0.5

0 2 4

6 8 10 12
BRI/ s

(a) FEMES

BRA N/ s

(b) IR VEFIHE S () IRIEEE S LT EE

2 R EhNE EE

Fig.2 Ground motion acceleration spectrum
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Fig.4 Seismic response of the pier bottom
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Fig.5 Seismic response of pier-tie beam connection point
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Fig.6 Response of horizontal tie beam end

Fig.7 Displacement of pier-top
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Fig.8 Seismic response of the foot
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Tab.2 Stiffness coefficient of pile—soil action
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Tab.3 Self-vibration period of the beam bridge
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Fig.9 Seismic response of the pier bottom

P T 9 (a) T SBURCASE [ B T R 80 ) 5 ) Bl
B RE - W R B8N R T B2 - N R
S ARG 1] Y 3 5 A B A 1] 1) K 5 S B 1)
SY I JLPAN R A A s B I 5 0 AE 1T AV
FY o Ve F T B hE - £ B 4 BN 12.5%
25.2% .30.5% , " 9N a1 55 7 53 50 981N 18.9% |
31.8% .29.2% ; % & SSI %I & B 5 F1 0 /)N,
N A ] IO BY A 250N [ B VR D
P 9 (b)) AT 2R B3RS 25 A A L 5 R A 1) B
735 AP 25 AR 1 e 238 0 R T U A 1)

BYJIR T B A 25 I8 SSI AU BIUK 32 9\ 1) 25
TR A SRR, BUR Z PR RE A B, 2R b
P it , Ak — - W JSE 28 A0k /1 2 (8 SRR b 7 ) 7 i
/N, USSR A NS IR
4.2 H-RFEE RN

P10 S92 ML= T B - R AR I AN

sor —=— Y-
. —o— Y-
A —E— -
. 60F —— M -rp
g
.R
=
€404
i
1:3‘%
@
20
0 . L L L . A
[ T13% WIEEL RWigE2 T2 RIS IV
75 S
(2)87 77
800
2 W
* 600F
N
W
#
;{LT'
ng
i
&% ‘
ﬁ —a— Y-
—&— YhIi-rhi
—— B
—v— B -ha
0 1 1 1 1 1 1
e TI28 RWIEEL WIEE2 T2 WIEE3 IV
75
(b)yEH

B 10 30— 5 & 5 3t 7R i 2

Fig.10 Seismic response of pier-tie beam connection point

Mo N, I 10 (a) AR 3 - R R4 4 8T )
Bt ATE — 1 T B2 R H50si /N B, ELA 1) B 7 B
IR IR TGN ) B 07 S s 85 75 SST AL
D7 JE N A 1) 5 g [] 1) 25 B B R — - B2 AR ek
AN N ZE I IV 23, Gh1a) 55 ) 3 -
+ [EE /N 29.0% 46.0% . 54.7% , K5 1) B 779
/N 37.4% 66.2% .76.6% . & 10(b) AT Hl . 3~
B 4 a5 S R B A — - B R RN T G K



314 FRE T

PR PR 1] R AR 25 0N, H R R 2
2 & SSI BN 5 A5 K RN AT 26% 5 A -+ [
JE I BN ) R R S 1.4 £ 5 B SST AL
NG P 22 BE 0N 78 1T M1V 2R3 R, i
NI HEHE TN 7.6% .63.8% . 109.9% , 11 L 1) 25
FEHEAN-31.0% . 179.7% .264.0% . %4 L Frik. 2%
JE SSI NI, 80— ZR B2 e ) A N R [ W) 7 D
A BIORE: 22 1R] 178 i 752 e 7 2 B ABOR B/ ) | FR 2%
SSI R0 J 25 55 A 1 B E H
4.3 F Uk E e R

B 11 s 2518 R R 20 T R 32 3 i 1) b
NN, P 11 AT AT 2R G i e b W 7 B A —
A M E 2R SO/ IN TR 080 ) I A0 i e i
R TE L IV R AR, R R
Wil 157 /N 25.8% (45.4% 50.7%

5 g

1) JInss BE W Ry 0.5 m/s™ I RS S 07 3% N
REAS (] e (M0 o 88 14 0 37 0 R 3 7 8 s N 5
Sl 2 5 F T 55 20 W R = Bl xR ST
G5 4 e e 7 LS ML RR B R

2) [ e (L Jon o R 14 32 7 2K 85 R0 M 7 0 X A
B0 N R i) L e 7 A 3 LR B R Y 1.5
L L SRR AT PR I BT I, S 3 20 A 72
By L i = S BB R — B A RE SRR
PRAERF 222 42

3) i THr B I FEUR AR T b 5 S
R MR IO B R, 7 SR FH T 7 BE 7 5iR 9 SR8 IR T

=1,

SE k-
[

[T 9519 %
2t S
—o— it

200 |

.

2

=

& 150

=

2
100 |

[ TI28 RWIEEL WigE2  TI2E WIE3S IV
b7
(a) 891

°m)

FP A/ (KN

1125 WL WiE2 026 RiE3 IV
Wit 255
(byBH

B
il

B 11 FRRi e b = e R

Fig.11 Seismic response of tie beam end
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