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Abstract:
bridge coupling model of urban viaduct via nonlinear

This paper established a simplified vehicle-

contact element to simulate the contact relationship
between vehicle tires and bridge deck, and to investigate
the influence of vehicle mass, frequency, ground motion
spectrum characteristics and peak acceleration on the
dynamic response of vehicle-bridge system subjected to
selected vertical ground motions with wide-range of
spectral characteristics. The results show that the vehicle
mass, vehicle vibration frequency, and ground motion
spectrum have a great influence on the vehicle bridge
bridge
phenomenon occurs in 221 of 1 866 cases. Vehicle bridge

coupling system. The vehicle separation
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separation is unfavorable to the displacement response of
the bridge in most cases, and also greatly increases the
impact force on the bridge deck. Statistically, the average
value of peak acceleration of vehicle bridge separation
increases with the increase of vehicle mass, decreases
with the increase of vehicle frequency, and decreases

with the increase of average period of ground motion.

Keywords: earthquake; vehicle bridge interaction;

nonlinear contact; dynamic response; urban viaduct
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XF TR, O T F 588 A2 i 3 ek LR
RS 42 A7 B 2 4, BRI ) 4 ) A A A A
B NIRRT A AT P AR A R RIS
LAY, T 1 4 0 A 8 o A Ak B 13RS Bl i
NN U 22 1 A BN B 87 ) [ DD 16 NS b 5 2
ST P A BRI R RO R L, H
B R G , SR BV A AR R AR AR
B RGN A I 3 RS 3h Ty & 7 R Y
SRR A Bl T fioh— il 43 S o AR M T R A TR
Weslte PR S L BRI S 2 e I R
% JERFR b R=IA A rh A O T AT LS A A

Wl (R T A AT B B A BRI R, A
HIFFE4E HAE M 7 e A IR 24— 2 1) mI AL 25 B 4% 45
L0 T ELICTI AT % ) S 30 A B PR G i R T
PRI ] PR, AR SO ST BB 14 4 A
b TR, 2 WA T AP R B RN

WREAE IR, 450 55 0 e Al B A A R —
NEIIB IR T R SR T R G
NG REMPANT RS, —F Z i
—E LAl S R AN TR, SO S NS RS
1 8 A1z 2l 75 Rk [ 20 SR figt , 4 e A B H AR 2 9 2
JIWINE . PRI, 7E 52 5 A R & R8s



1386 A 5% K % 2 (A R B2 MO i 52 %
SYHTH ZERRA TR Y ST A AR ST MR OC IR SRR RN KT ik ) — R 81 A2 R 1) D352 1)

F A R = KO ) R
1.1 FiHRE

QT A, T AR ) 4R AL R 8 2 A B
JIREG 7 R B SRAE R SR A R AR, T A
Z S L W SRR E ) E AR A VERT, R
VEHCT 2 s B AP R EE BT 53 2 —
RN GRS AL

£
7
ARG
iy 4
K
1

E2 Moz—FiREs

Fig. 2 Quarter-car model
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Tab.1 Basic parameters of vehicles and bridges
25 M /kg R/m /% J/Hz

iigrs 53 060 5 4.1

Bl 1500 0.3 30 1.0/2.0/3.0/4.1/4.5
42 15000 0.3 30 1.0/2.0/3.0/4.1/4.5
43 30 000 0.3 30 1.0/2.0/3.0/4.1/4.5
+44 50 000 0.3 30 1.0/2.0/3.0/4.1/4.5
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interaction system

2 EMAG AR NTIERNEIL

2.1 RGEHRIARENEL
BEXTE 4 BT s B SR MRS R G0, AR A
DUJR B3, mT DL S an =X (3) s R ge 42 il I 2
— Myl =my . ot +
ki (uy, +61. )+ Fo +m.g
= Mol A = Mot + o (Tl — s, )+

k:s:(”z: +52z —Us. — O )_

Fo. +my.g
Ml A= Mt + o (thse — 1 )+
by (s, +645 —tye — 02 )t mag
(3

Abem WP R R E, T hR TAURIR, 2%
RN RAEE IR, 3AUR A S, T ) e A IR 4ERH.
JE s kA GE VR SERN B s F o B ITIN )56
I3 B R TR RE NSRS s A Ty o3 s I
%ﬁ@

HP ARG R ALRS B T FR2H (D) BE .
513:_(77712 + my. + 7713;)5{//31;
52z:61z_[(mzz"i_msz)g/kzz}m 4
05 =05 — ms:g//ezz

Hefph s oo (HVEERG N 1) th 2 (5)
Fo=bko(un + 0. —u—02)"A (5

ST B 5 A R A R 1 o S R L S

B IR A, TR (6) B E
A— 0 U+ 0o+ O ©
1 .+ 0. = s+ 0.

FH 43 2 T R BT A, S R B RS /N TR A
SRS BRI R & AR A o B U R BB KT
FTIREDLIBR U R SRR A H R, /I
AR EAE T

P BRI B R . TR (1) L (2) A5 HE S
FFE], B Neom ™7,

ié 172 1—u 1—3
kngR/( E + E, D

2.2 MIEFNHYEET

XA SCR BT B By, HbRE sl H A TV Hb
e TR A58 v o0 R 3 204 & (PEER Ground
Motion Database ) FFZZ A 6. 0~7. 6 2 , Hi 72 5l B [n)
O S R 0. 12~1. 42 s, % [m] 06 i &
(PGA) %3 0.07~1. 89 g K9 i 0 5, I 2 J %
SEX SR CT,, ) AT IR b 75 3 sf 5 i 2 0 ef B %
A KT RN, 33X — S H0T L] 5 b FH R H
TR M2 Bl A AR S T A — o Y R LR B
JAIR

Fz2 MHENERN

Tab. 2 Selection of ground motion

5 WEMRT  E%  FH PGAg T/
1 RSN159 6.5 1979 0.47 0.12
2 RSN126 6.8 1976 1.70 0.14
3 RSN181 6.5 1979 1.89 0.16
4 RSN4066 6.0 2004 0.22 0.20
5 RSN1084 6.7 1994 0.61 0.23
6 RSNI180 6.5 1979 0.59 0.27
7 RSN1085 6.7 1994 0.48 0.28
8 RSN182 6.5 1979 0.58 0. 36
9 RSN1511 7.6 1999 0.28 0.64

10 RSN1481 7.6 1999 0.07 1.42
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Fig. 9 Relationship between bridge displacement increment rate and vehicle mass and frequency (without

separation)
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Fig. 10 Relationship between bridge displacement increment rate and vehicle mass and frequency (with

separation)
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