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<Abstract>
Flow around Tandem circular Cylinders and their Wake gallopings
Yuta Nakanishi

1. Introduction

In recent years, many cable-stayed bridges with large span are constructed. Most of them are
equipped with the parallel cables. These parallel cables are often suffered from the wind
induced violent vibration called wake galloping.

As the mechanical measures to suppress the wake galloping, the tied wires are often used.
There is an aerodynamic vibration suppression using helical wires also.

However, the mechanism of the generation of the wake galloping has not been completely
clarified yet. The grasp of a generating mechanism is required in order to establish rational

ways of coping.

2. Study procedure

In this study, the unsteady flow around the tandem circular cylinders is measured ant the
results are compared with the unsteady lift force obtained by Yagi. Thus the parameters in the
experiment are coincides with those conducted by Yagi and the relationship between unsteady
lift and flow are investigated. Not only the unsteady flow but the steady flow is also measured
and behavior of both flows when the two cylinders take the same position is studied. The

visualization is performed using PIV technique.

3. Test results

The visualization is conducted under the condition that the windward cylinder is fixed on the
tunnel wall and only the downward cylinder is moved. The range of the movement of the
downward cylinder is from -10mm to 10mm and -20mm to 20mm. The distances of the center of
two cylinders are 2D and 3D, where D is the diameter of the cylinder.

The visualization shows the fact that the velocity at the gap flow between two cylinders is not
increased. The approximate velocity is about 0.7 to 0.8 of the approaching flow. The comparison
of the steady and unsteady flow revealed that the flow lag appears in the direction of the flow
strongly in some test cases. However in other cases the lag in the direction is not so clear and it
is considered that the unsteadiness of the separation of the vortex from the windward cylinder
affected on the measured mean flow field.

These vortexes are considered to generate the negative peak pressure on the downward
cylinder. This is the reason why the negative pressure is generated in spite of the low velocity at

the gap flow.

4. Conclusion

It is concluded that the lag of the flow is appeared in the direction of the flow.
The negative peak on the downward cylinder is not caused by the concentrated flow between
two cylinders. The test revealed that the negative pressure is generated by the Carman’s vortex

separated from the windward cylinder.



