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Random Response of Highway Bridsge under a Moving Vehicle with Uncertain Properties
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By Takatoshi Okabayashi

In actual highway bridges under passage of vehicles,these
vehicles have different dynamic charactteristics. This paper
presents an analytical method for determining the mean value of
variance response of highway bridges under a single moving
vehicle excited by the random road roughness when a mass and
spring constant of vehicle are assumed by random variables. The
hierarchy method is applied to this problem and the infinite
hierarchy of moment equations are derived.

For the purpose of verifying the results of the present
method, the solution derived by the method is compared with that
ohtained by a Monte Carlo simulation. The coefficients of impact
obtained from the method are illustrated for the simple girder
hridges with the span length from 20 m to 70 m.
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FG.A)=[0 0 0 0 0 a5 0 amaaq -2a240 0
0 a:? -anm 1] o2
8 [37 QDROPH F U D AOESE :
Piu=Gat)+ (€a; az >=2<a, ><az >) Gia(h)
Pia=Gi(t)+<az >Gi2(b)
Pila=G 1)+ <a1 >G ()
Po=Gi(1) (<a; >—2<a; ») +G,(1) (<a, a, >—2<a; ><a, >)
+ G123 <ay as >—2<a, a, ><a, >—<a; ><ay >)
Pa=Go)+2<a, >Gi(I)+<as >G(D+2<a; az >Ga(d)
Poa=G(t)<a; >Gia(t) <a, >
Por=Gi(d) (€a; a2 >—2<a, ><as >) +G(1) (Ka, >—2<a, >)
+Gi2(tX<ar az >—2<a,; az ><ax >—<ap ><a; >)
Paz=Gi(h)<az >+ Gia(t) <ay >
Paa=Go(D+G1(D<a; >2+2G(t)<a, >D+G12(h) <ag ag >
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