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Method

• Flutter analysis is based upon Prof. Scanlan's
Method.

1) His method is simple and easy by hands.
2) Preliminary course is assumed.
3)  Suspension bridge is main target.

Reference
R.H. Scanlan : State-of-the-Art Methods for
Calculating Flutter, Vortex-Induced, and Buffeting
Response of Bridge Structures
Report No. FHWA/RD-80/050
April 1981 Final Report



Analytics of the Flutter Problem



The 2-DOF Problem













( Flutter Derivatives )





Flutter Derivatives （１）



Flutter Derivatives （2）



The 3-D Problem







Solution of the Flutter Equations
① Pure Torsional Flutter







② The ２D-O-F Case for Straight Decks
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Ref.[3.2]（1）

• Remarks: Eq.(6.5.7a)＆（6.5.7ｂ）here are Eq.(3.1a)&(3.2b) .



Ref.[3.2]（2）



Ref.[3.2]（3）



Ref.[3.2]（4）





Example of Pure Torsional Flutter





Example of Two-Degree Flutter 
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Conclusions

• Scanlan’s method is easy and accurate.

• Flutter derivatives are main roles for 

flutter analysis.

・ Therefore to obtain flutter derivatives

by wind tunnel tests are very important.

・ Bridge designers should practice flutter

analysis by hands at least one time.
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PART－２
• Flutter analysis method will be applied

to same problem.
・ The method was developed by Hiroshi

TANAKA at Hitachi Zosen in 1990.
・ He received ‘Tanaka Prize’ by the following paper.

Paper
Multi-Mode Flutter Analysis and
Two & Three Dimensional Model Tests on
Bridges with Non-analogous Modal Shapes
JSCE J.Struct.Mech.Earthquake Eng. July 1993



Results of Dr. Tanaka
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Bending Torsion

Coupling



Amplitude Ratio of mode-1 and 2

Torsion Bending

At flutter



Change of Damping (Bending)



Change of Damping (Torsion)



Flutter Frequency

At flutter



Phase Shift (rad)



Input Form



Conclusions

• Tanaka Method will give you many 
information on flutter.

• Input is small.

• Calculation time is less than 10 sec.

• You can understand flutter phenomenon.



THANK  YOU !!


