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Dynamic Paramer Estimation of Highway Bridge
by Impact Excitation

by

Takatoshi OKABAYASHI* « Yasunori KONISHI**
Hiroshi RYU*** « Akira ARIKADQO****

An algorithm of the nonliner least square method for the multi-degree of freedom curve fitting

method is developed for obtaining the stable and convergent solution. An observation response of a

structural system is simulated by adding Gaussian white noise to the response which is calculated by

the impact response analysis for a Trussed Langer bridge based on the FEM modeling.

The modal circle fitting method and the multi-degree of freedom curve fitting method are tested

on simulation data varying SN ratio 0 to 20%. The numerical results are shown that the proposed

procedure derives the stable solution and this solution has higher accuracy than the solution by the

modal circle fitting method.
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Fig. 2 Modal circle fitting method
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Fig. 4 Trussed Langer bridge

Table 1  Characteristics of bridge

Bridge length 115.0 (m)
Rise 17.0 (m)
Steel weight 469.0 (ton)

Table 2 Vibration characteristics

Mode | Frequency (Hz) Dumping ratio
1 1.33 0.05
2 2.63 0.05
3 4.25 0.04
4 5.73 0.04
5 7.73 0.03
6 8.76 0.02
7 10.71 0.01
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Fig. 8 Estimated modes by modal circle fitting
method
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