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Random Responce of Stiffened Arch Bridge
under Moving Vehicles.

Takatoshi OKABAY ASHI*, Kenzi HOSOKAW A**
Takaaki KAWANO*** and Toshiaki NISHIKAW A****

The random response of stiffened arch bridge subjected to the passage of vehicles on road

surface irregularities is examined. A modal analysis procedure is adopted for the bridge. The vehicle

is modelled as a rigid body supported at two points. The road surface irregularities is taken to be

a stationary random processes. The method is based on the solution of the covariance equation

derived from the Ito-equation for the bridge-vehicle-road system.

In the numerical results, effects of the number of vehicles and the space gap on the deflection

response are considered. Further, impact facters obtained by presented method are compared with

that of The Standerd Specification for Highway Bridge.
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Table 2 Characteristics of vehicle.
Total weight W 24.4 (ton)
Stiffness X, 96.5 (ton/m)

k2 799.1 (ton/m)
Damping cy 0.811 (tesec/m)
coefficient ¢, 4.642 (t-sec/m)
Velocity \2 36 (km/hr)
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Fig. 4 Dimension of vehicle.
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Table 1 Characterristics of bridge.
Span length L 113.75 (m)
Rise of arch £ 17.00 (m)
Moot unie Tengen ¥ 7014 (t/m)
Damping ratio hn 0.02
Natural frequencies fn Normalized mode (X107 %)
and normalized modes| (Hz) al a, as ay as
1st symmetric (n=1) 1.288|-50.061{-3.461(-0.883|-0.212| 0.04
1st asymmetric{n=2) 2.536|-50.044]-3.356|-1.660|-0.672}-0.238
2nd symmetric (n=3) 4,072 -3.506149.677| 4.844] 3.510| 1.754
2nd asymmetric(n=4) 5.391| -3.670}48.666] 9.671} 6.032| 2.675
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