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On the Free Vibration of the Long Span Truss Bridges considering
the Effects of Dead Load and Finite Deformation.

By Tadayoshi Aipa and Ken KoOUcCHI.

Abstract

This paper presents a three-dimensional analysis of free vibration of the long span truss bridges

considering the effects of dead load and finite deformation.

Applying the proposed method to Tenmon bridge (three span continuous truss bridge), its vibra-

tion characteristics were analyzed and compared with those obtained by site observations. From

these studies, it was found that dead load and finite deformation had little effect on the vibration

characteristics, Therefore, in practice, analyzing the free vibration, we can neglect the effects of

them,
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Fig. 1 Displacements and deformations of

cross section
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Fig. 2 Restoring forces and moments
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Fig. 3 Forces and displacements of member j k
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Table 1  Natural periods of Tenmon bridge
. Mode order
~ 2 3 5 6 7 8 9
Values
7
Measured 115] — | 0.847| — | 0.612] — | 0.448 0.367
values B —_—
Theoretical 14| 1.22| 0.992| 0.791| 0.727 | 0.660 | 0.520 | 0.446 | 0.368
values I _ _
Theoretical 3.14| 1.221 0.992| 0.825| 0.755| 0.671 | 0.552| 0.455| 0.373
values [
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