
3-D WIND-EXCITED RESPONSE
OF THREE-DIMENSIONAL BLUFF-BODIES



3D RESPONSE OF 3D STRUCTURES
Wind tunnel tests
• pressure taps tests
• high-frequency force balance tests
• flexible balance aeroelastic tests
• fully aeroelastic tests

Full-scale tests
CFD analyses
Electronic databases
Analytical methods



Pressure taps measurements
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3D wind-excited response

Time Domain Solutions
Patrickson & Friedman (1979)
Yang, Liu, Samali (1981)
Torkomani & Pramono (1985)

Frequency Domain Solutions
Sidarous & Vanderbilt (1979)
Foutch & Safak (1981, 1987)
Kareem (1981, 1985)
Reinhold (1983)
Tallin & Ellingwood (1984)
Solari (1986)



Computer program WL3D - Solari (1986)
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High-frequency force balance measurements



Davenport and Tschanz (1981, 1983)

H

0
M f (z)zdz 

H H

M f0 0
S (n) S (z,z ;n)z z dzdz    

Base overturning moment

coincides with the modal force for a linear mode shape

 
H

0
M t f (z, t)zdz 





High-frequency force balance tests on the Leaning Tower of Pisa
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Correction techniques for non linear mode shapes

Correction procedures for nonlinear mode shapes

Kwok (1982)
Kareem (1984)
Vickery et al (1985)
Holmes (1987)
Boggs & Poterka (1989)
Xu & Kwok (1993)

Procedures for determining the modal torque

Tschanz & Davenport (1983)
Tallin & Ellingwood (1985)
Marukawa et al (1985)
Xu & Kwok (1993)



Flexible balance aeroelastic measurements



Fully aeroelastic measurements
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Full-scale tests



Computational Fluid Dynamics (CFD) models



Electronic data bases

NatHaz Aerodynamic Data Base, Notre Dame, Indiana, U.S.



Analytical methods

Architectural Institute of Japan (AIJ) Recommendations (1996)



Human comfort criterion – Irwin (1981)

1 Perceptible
2,3,4 Annoying
5,6,7 Intolerable







Acceleration control for habitability


