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DYNAMIC RESPONSE CHARACTERISTICS OF PLATE GIRDER BRIDGE
SUBJECT TO MOVING MOTOR VEHICLE
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By Mitsuo KAWATANI, Sadao KOMATSU and Takashi SASAKI

The dynamic responses of highway bridges to moving vehicles are investigated theore~
tically and experimentally taking account of the road surface roughness. To verify the
rationality of both theoretical analysis and analytical models of bridges and moving
vehicles, the analytical results are compared with the experimental ones obtained by
dynamic field tests on a simple girder bridge with span length of 22.2 m. With strict re-
gard for the influence of eccentricity of moving vehicles on dynamic response of bridges,
the simultaneous differential equations for the coupling vibration of bending and torsion
are derived by means of modal analysis. It can be considered that the two-degree-of-

freedom sprung-mass system with one front axle and two rear axles is more realistic as
a model of heavy dump truck than the one-degree-of-freedom system usually used.
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Fig.1 Analytical model of bridge and moving vehicles.

NIA - /MR - e KL
2
mj2j+§ 'Ujs(t):O

g (—l)s/\isvjs(t)‘:()

myyi0,—

Z 2T,

'Ujs( D=kys { zj_(—l)sAjsaj (8

+ st { 21_(_1)3Ajsé1

B S DEDL yien 13, BITEL y(E, xien) &8
ik} Zn(xjsm) kDA ER B,
Yssm=Y(1, Tssm)— Zo(Lssm)
=3 QBB rom)— Zo(@som)-wreerererereeseenes (7)

(j=1, 2,*+, h, s=1,2, m=1, ax(s))

Fiz, B BROBEMNIKKNTEDZINS.

PJAt):(]_—%)mJg-'— 'Ujs(t) ....................... ( 8 )

(j=1, 2,--, h, s=1, 2)
T2, g ENIEE.

R (6)~(8) ZAVTK (2) & (5) #ZEIIY
&, BLEAOEBIREOMDSFAERZEL I EHT
%%, 2h% Newmark-g 2O TEXBES L, BO
BISEZKD 5.

(2) #iFi UV ERIRE AT (SR D B

Fig.2 IZR9 k52, IBRMEICEIL TEL G ZHFA
EL, ShETRIX % yEhicE 5. KEFAOIRS) % &
By 3&, AFELER Y O EEAKPOEY DR
Lo Bﬁ?éi@ﬁﬁ@bﬁﬁiﬁbim*ﬁ& 2%,

8 v e
at‘ +mA:zS pYY

8¢>

EIZ

?=qt, 2

o'¢

ECw
ot?

+mAzs

vy ml,

ot’

2s L BABTHFILOD z BEE,
EL : z #h[m 0 Ol RlE,
GK : #in U VR,
ECo: ZVRUVRAIE (dhfd U oWE),
L=IL+ A(z%+y%)
CRANFGE Y OBREEE—2 ¥,
L E&OOY OBEEE— X v b,

shear center

s, ¥s)
S(zyl'_'l r'}

Z G
l center of:[

Y gravity

Fig.2 Section of bridge model.



ETHBBEFELRZTS 7L — b — S —BOBS S BT 2515 353

Pl AEimiciEs 2 hEEE 4 5.
qit, x) I SHETH X D4R,

m{t, ) : x Eh (@) BN E-2 Vb
RBENDLH v BLTRALVAIZOVT, FhEN
—IRACERE aAl) B LU o) EBHOBERSM 2R
T 5B vilx) BEY ofx) ZAVTHRRD LS
Eb7.

(i, x)=§i an(t)valx)

dtﬁ=§cMMMﬂ

ROETHEIR L AB0 T UV ERIESHOMS S5
B, BoMEREsZEB T 0REn 5.
d4w+2hmpmd4t+paadﬂ+zx4ﬂ

Z Z Z vn(xjsk)P,.gk(t

mAl J=1s=1k=

éAtrrzhmpméAtrkpacAt%+§§a4t)

= BN owaPrd t)e
- iz po(nm V[ EL]
=2, pu= () a]

S OBE RS (O w EFL),

=% [22£{< w) )"

TR U0 OEEIREE,

ge.l

homs hem . T B ETR U0 OBREEY,
ys=I/A
e . TANPO, H BRI AR E TOROER
DS IRIF O FIRE DS OHALEAKTHS. 2
BHERITETFME U IZETHEOES HEX RSO
K (5) BLU(6) LEAETHB. 121U, Highki
ROEN Yiom 13, RUVERICLBRDEED TKRA
ER B,
Yism=0(1, Lyom)+ AL, Xsom)€— 2o(Xs5m)
=25 a B)0o(Lsom)+ 2 ColE)@oLsom)e — Zo(Zsom)

k=1

HTIRBOBE LA, K (6), (12) BLT (8)
ERVTA (11) & (5) 2BV SET, BEAMNES
BURELHEmOBRIRE AN 2 EH &P/ TE 5.

3. BICH U 2 EEVCERER & IRREER

(1) EBBE

ﬁﬂiﬁu B534&E 2 Aiz, EE 17 S8OFIENI
R B WENIE (FERRER) IKBOTEBL .

$ﬁM§HEme®$ﬁmmmﬁ®#é&7v—

FH—-F-BTHY, BEDLS 2EBEEZNREBREL

515

l633.5f_6oy jausls
3]

975 2200 1215 1210 1210 1215 1695

Fig.3 Section of Kannagawa Bridge.
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Fig.7 Power spectral density function of road roughness.
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Fig.9 Analytical model of Kannagawa Bridge.
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Fig.10(a) Deflection at span center due to static load.
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