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Fig.1 Mechanical modal of vehicle — bridge coupled system
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Table 1 Changes of 1st, 2nd and 3rd step natural frequency of the coupled system with position ratio
position ratio ~ 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

f; (Hz) 1.6773 1.6716 1.6630 1.6527 1.6418 1.6315 1.6226 1.6159 1.6117 1.6102
position ratio  0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

f, (Hz) 1.6117 1.6159 1.6226 1.6315 1.6418 1.6527 1.6630 1.6716 1.6773
position ratio  0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

f, (Hz) 6.7041 6.7038 6.7034 6.7031 6.703 6.7031 6.7034 6.7038 6.7041 6.7042
position ratio  0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

f, (Hz) 6.7041 6.7038 6.7034 6.7031 6.703 6.7031 6.7034 6.7038 6.7041
position ratio  0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

f5 (Hz) 15.1017 15.1045 15.1065 15.1061 15.1035 15.1010 15.1005 15.1026 15.1054 15.1067
position ratio  0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

f; (Hz) 15.1054 15.1026 15.1005 15.1010 15.1035 15.1061 15.1065 15.1045 15.1017

HI 1 AT, ZEATeRi 5 R G0 45 B [ 400 242 il
f B AR S BN R S0 B Lk x <0. 5 B, f,
Bl A 38 KRR, 2SO0 E L x> 0.5 B, Bifl x 38 K
B M x <0.25 B, £, B x BEORTmMRE(K,0. 25 <«
<0.5 if,f, BB x B R k,0.5 <x <0. 75 B, £,
B x BERMREAR, 2 > 0. 75 B, £, B x 3R TG K.
My <0.15 B, £ Bl x B iEK,0. 15 <x <0. 35
B f, Bl x B8R REAR,0. 35 <x <0. 5 B}, f, b Ax
HERMIGK,0.5 <x <0. 65 B,/ BE x 3K MFEAR,
0.65 <x <0.85 [, f, bl x WA H, % >0. 85
BF L Bl 3 T REAIR.

MG RGET =B A AR 520 (17) 45 1
2200 = B A R B e T IR 2200 5N 4%
0. 11% 1 0. 056%. 7] W, HA7 8 5L 5 S Ay 340 1%
ZEI R, XU B B0 B R 2R G0 1) S A0 i) i
K, R ) A BACRE B 2R G0 I R AA0KE T SR 45
KIRZE.

Ry TSR TE Y SRR 2R G A B [ AR
BEAE B LRI BE A2 FE R, 181 2 ~ 1B 4 4300 45

T AR RS R G ET =B A AR A B A B A
WIEE He AR Ay = 4E B, H 1 AT DL, 4% i [ A A3
bt v B LU S FRT S pR RO A AR A, L B e B R i
Z , — W A AR BB RO R, B A R R
BAPIAR, =B A R B 1. S e Bop IR
W I 3E EE AR 38 R, 5 — B A AR R A2 AN
R A G A A AR SR = [ A 0 R B A2 AL
AR R TS N

1t step frequency f1 ¢ 1/s)

Position ratio XL

stiffness ratio K'LYEI

P2 ARG LB AR RO E LRI EE e £
Fig.2 Changes of 1st step natural frequency of the coupled

system with position ratio and stiffness ratio
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2nd step frequency 12 ¢ 1/s)

Position ratio XL
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Fig.3 Changes of 2nd step natural frequency of the coupled

system with position ratio and stiffness ratio

3nd step frequency f3 (1/s)

Position ratio XL
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Fig.4 Changes of 3rd step natural frequency of the coupled

system with position ratio and stiffness ratio
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Fig.5 Time course of the mid — span deflection of the bridge
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Table 2 Changes of 1st step natural frequency of

the coupled system with speed and acceleration

v a (m/s%)
(m/s) 0 3 6 9 12
5 1.6701 1.6701 1.6746 1.6754 1.6771
10 1.6842 1.6771 1.6771 1.6789 1.6771
15 1.6771 1.6746 1.6746 1.6771 1.6754
20 1.6807 1.6771 1.6771 1.6886 1.6746
25  1.6771 1.6754 1.6746 1.6787 1.6766
30 1.6706 1.6807 1.6766 1.6746 1.6746
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RESEARCH ON NATURAL FREQUENCY OF
VEHICLE-BRIDGE COUPLED SYSTEM*

You Fuhe
(College of Mechanical and Vehicle Engineering,, Hunan University, Changsha 410082 ,China)

Peng Xian

Abstract The formula to calculate the natural frequencies of vehicle-bridge coupled system was established.
Changes of the various steps natural frequencies of the coupled system with position ratio and stiffness ratio and
the fundamental frequencies with speed and acceleration of the vehicle were researched. The results of numerical
examples show that the natural frequencies of coupled system are related, not only to the location ratio but also to
the stiffness ratio. The speed and acceleration of vehicle to the fundamental frequencies of coupled system pro-
duce different effects. Sometimes there will be bigger error if the natural frequencies of bridge are used instead of
the natural frequencies of coupled system.

Key words vehicle-bridge coupled system,
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