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Types of Wind
Monsoons, Typhoons, Thunderstorms



Monsoons
Large-scale seasonal winds: SW  and NE monsoons



Satellite Image of a Typhoon

Typhoon = Hurricane = Tropical Cyclone with surface 
wind speeds higher than 120 km/hr.

Max. Typhoon winds may reach 320 km/hr.



Satellite Image of a Typhoon

Hundreds of kilometers in Diameter



Cross-section of a Typhoon

Typhoons derive their energy from warm moist air at the ocean surface.

Over land, the supply of energy is cut off.



World Map of Tropical Storm Hazard
(Tropical Cyclones, Hurricanes, Typhoons)



Tropical Cyclone Paths in Thailand and Neighbouring Countries

Some are strong enough to be 
called ‘Typhoons’.

‘Direct hit’ in the southern Thailand.



Thunderstorm

•Small-scale wind: Kilometers in diameter

•Produce lightning flashes



Thunderstorm



World Map of Lightning Hazard 



Thunderstorm



Thunderstorm



Some Important Characteristics of Wind

from Engineering Viewpoint



Record of wind speed at three different heights



Profiles of mean wind velocity over flat terrains of different roughness



AERODYNAMICS  

Wind-induced Pressures and Forces on Solid Objects



Wind 

Wind 

Aerodynamics

Wind-induced pressures

Wind-induced forces



Pressure distribution around a circular cylinder

Wind

ρ = Air mass density = 1.25 kg/m3

V = Wind Velocity 







Instantaneous external pressure distributions 
and Simplified code distributions

Low-rise building

Wind
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Damage caused by Hurricane Georges in Puerto Rico (1998)



Damage in a coastal village in Chumporn by Typhoon Gay (1989)





Drag

e

Drag

Drag x e  = Torsion

Effect of Non-uniform Pressure Distribution





Collapse of a large billboard (50 m high) in Bangkok
during a severe thunderstorm on June 2002



Wind

Pressure Distribution

Interference Effects



Failure of Hyperbolic Cooling Towers
The Ferrybridge Power Station, England, 1965



Tall Buildings−Dynamic Wind Effects need to be considered ! 



Record of wind speed at three different heights



Response of a mid-rise 
building with a high 
natural frequency

Response of a high-rise 
building with a low 
natural frequency

Wind force (Drag)







A Steel Stack



Periodic vortex shedding behind a circular-section structure



Vortex-induced surface pressure distributions





Helical Strake



Pendulum Tuned Mass Damper



Suspended 
Wire Rope

Steel Ring 

Viscous Damper



Torsional Flutter of the Tacoma Narrows Bridge in 1940



Wind Tunnel Test on a Bridge Section Model
To check its Aerodynamic Stability



Wind Tunnel Test on a Full Bridge Model



The TU-AIT Boundary Layer Wind Tunnel Laboratory
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Suvarnabhumi Airport 



60-degree Wind Direction





Streamline
flow

Elevated express way

Billboard

Interference Effects from Nearby Structures


