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Summary

The aerodynamic stability of the Akashi-Kaikyo Bridge was evaluated through wind tunnel
tests using full model. The test results were compared with analytical results, and there were
new findings in the flutter characteristics and gust response characteristics, e.g. contribution of
drag of unsteady aerodynamic force to flutter, effect of spatial correlation of turbulence on
gust responses, etc.

1. Introduction

In the design of a long-span bridge, aerodynamic stability is a very important item. In the case
of Akashi-Kaikyo bridge, a suspension bridge with main span length of 1990.8m, wind tunnel
tests using full model were conducted as well as section model test. The geometric scale of the
model was 1/100. The wind tunnel tests using the 40m long model (Picture-1) were
conducted at a wind tunnel which has a test section of 41m wide, 30m long and 3m high.

2. Flutter Characteristics

In smooth flow, the damping of torsional mode becomes negative at the wind speed of 8.4 m/s

(Fig.l). In the vibrational shape during flutter (Fig.2), vertical component was not negligibly
small and was complicated. This means the flutter observed was coupled flutter and multiple
vertical bending modes contributed to.

The results of first 3-dimensional flutter analysis, where moment and lift of unsteady
aerodynamic forces due to torsional and vertical vibration were considered, did not agree with
test results (see Fig.l). The result of second analysis, where all the unsteady aerodynamic
forces were considered, agreed with test results (see Fig.l). From parametric study, drag of
unsteady aerodynamic force due to vertical and torsional vibration was found to be effective.
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3. Gust Responses Characteristics

As an example of observed gust response in turbulent flow, horizontal component at the center

of center span when the intensity of turbulence was 9.6% is shown in Fig.3.

The results of conventional gust responses analysis did not agree with test results well (Fig.3).

From parametric study, major reason of the difference between test results and analytical result

were found to be as followed including other components.

© Horizontal component: difference in spatial correlation of turbulence between measured

and used in the analysis.

® Torsional component: aerodynamic damping which was usually neglected in the analysis.

© Vertical component: difference in spatial correlation and aerodynamic admittance.

The result of the second analysis where above mentioned factors were considered, agreed with

test results fairly well (Fig.3)

4. Closing Remarks
Through wind tunnel tests using full model of the Akashi-Kaikyo Bridge, various aerodynamic

characteristics of long span bridge was found.
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Photo. 1 Full Model of the Akashi-Kaikyo Bridge
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Fig. 1 Damping of the Model
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Fig. 2 Vibrational Shape during Flutter Fig. 3 Horizontal Oust Responses
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