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Text:  

1. ASCE 7 – 02 (or 05): Minimum Design Loads for Building and Other Structures. 
2. Structural analysis 3rd edition by A. Kassimali. 
3. Fundamental of structural analysis 2nd edition by K. Leet and C.M. Uang. 
4. Structural analysis 6th edition by R.C. Hibbeler. 

 
Wind loads: 

• What creates wind? 
o As the sun shines on the earth different parts of the land and sea heat at 

different speeds. This results in high and low pressure areas and leads to 
the lift and fall of air masses across the entire globe. Due to the angle of 
the earth while rotating the majority of the heat falls upon the middle of 
the world (equator) and much less towards the ice caps of the northern and 
southern hemisphere this means that as the warm air rises on the equator 
the cold air is pulled in from the ice caps. This spreads the warmth across 
the globe and results in moving air patterns. 

o See Figure 2.1.  
• What is wind load? 

o Wind is air in motion. Structure deflects or stops the wind, converting the 
wind’s kinetic energy into potential energy of pressure, thus create wind 
loads.  

• The intensity of the wind pressure depends on  
o Shape of structure. 
o Angle of the induce wind. 
o Velocity of air. 
o Density of air. 
o Stiffness of structure. 

• Wind velocity increases with the power of the structural height. 
o Because of friction effect on the ground surface. 
o See Figure 2.2. 

• Air flow 
o The more the air is streamed, the less the reaction force exerted by the 

structure. 

 
Structural analysis 3rd edition by A. Kassimali. 



o Figure 2.6, 2.13. 
o Situation of closely packed structures. 

• Dynamic effects of wind 
o Vortex shedding. 

 As wind moved at constant speed and suddenly the air particle are 
stopped by the surface friction. Small mass of the restrained air 
will periodically break off and created the process of vortex 
shedding. The change in velocity causes the change in pressure and 
creates excitation to the structure.  

 See Figure 2.13 
o Resonance. 

 Tacoma narrows bridge. 
• Solutions to prevent resonance caused by vortex shedding 

o Spoilers 
o Dampers 
o Modify the natural period of the structure to be away from the resonance.  

• Design procedures: ASCE 7-02 Section 6 (pg 23). 
o Static: wind force is replaced by equivalent static force.  

 Simplified procedure: ASCE 7-02 Section 6.4 (pg 26) 
 Analytical procedure: ASCE 7-02 Section 6.5 (pg 27) 

o Dynamic: wind tunnel testing.  
 Wind tunnel procedure: ASCE 7-02 Section 6.6 (pg 34) 

• Analytical procedure: 
o 6.5.1 Scope. A building or other structure whose design wind loads are 

determined in accordance with this section shall meet all of the following 
conditions:  
1. The building or other structure is a regular-shaped building or structure 

as defined in Section 6.2. 
2. The building or other structure does not have response characteristics 

making it subject to across wind loading, vortex shedding, instability 
due to galloping or flutter; or does not have a site location for which 
channeling effects or buffeting in the wake of upwind obstructions 
warrant special consideration. 

o Bernoulli equation for fluid flow, q   

 21
2

q Vρ=   [psf] 

 Where ρ = mass density of air = ρ /g, ρ  = air density = 0.07651 
pcf (at about 150), g = gravitational constant = 32.185 2/ secft  and 
V = wind velocity in mph. 1 mph = 1.46636 ft/sec. 

=> ( )22 21 1 0.07651 1.46635 0.00256
2 2 32.185

q V Vρ= = = . 

 20.00256 Z Zt dq K K K V I=  [psf] ASCE 7-02 Equation 6-15 (pg 
31) 

o Basic wind speed: V  



 ASCE 7-02 Figure 6-1 (pg 36) except as provided in ASCE 7-02 
section 6.5.4.1 and section 6.5.4.2. 

 Measured by anemometer located 33 ft above the ground in open 
terrain and represents the wind speed that have 2% probability of 
exceeding in any given year.  

o Wind directionality factor: dK  
 The factor accounts for two effects: 1) reduced the possibility of 

maximum winds coming from any direction and 2) reduced the 
probability of maximum pressure coefficient occurring for any 
given wind direction.  

 ASCE 7-02 Table 6.4 (pg 76) 
 In the previous ASCE 7 edition, a load factor of 1.3 has been 

assigned to wind load that includes a wind directionality factor of 
0.85, but this version has decided to take this factor out from the 
load combination. Hence a footnote has been added to Table 6.4 to 
indicate the dK  factor should only be used when combined with 
the load combination factor presented in ASCE 7-02 Section 2.4.2 
and Section 2.4.3. 

o Importance factor: I  
 ASCE 7-02 Table 6.1 (pg 73) 

o Velocity pressure exposure coefficient: zK , hK  
 Accounts for influence of both height above ground and exposure 

factor. 
 Definition of exposure categories => ASCE 7-02 Section 6.5.6 (pg 

28). 
 Surface roughness categories. ASCE 7-02 Section 6.5.6.2 (pg 28). 

Exposure categories: ASCE 7-02 Section 6.5.6.3 (pg 29). 
•  

Exposure Categories Zg [ft] α  
Urban, suburban and wooded area. 
The terrain must prevail in the upwind 
direction for a distance of 2630 ft or 
10 time the structure height, which 
ever is greater 

B 1200 7 

Applies to all building not in B or D C 900 9.5 
Flat, unobstructed areas and water 
surfaces outside hurricane prone area. 
The terrain must prevail in the upwind 
direction for a distance of 5000 ft or 
10 time the structure height, which 
ever is greater 

D 700 11.5

 



 Velocity pressure expose coefficient zK  => ASCE 7-02 Table 6-3 
(pg 75).  

o 15 ft  ≤  z  ≤   zg 
 ( )2/

2.01 /z gK z z
α

=  
o Z < 15 ft  

 ( )2 /
2.01 15 /z gK z

α
=  

 hK = zK  at z = h, where h = mean roof height. 
o Topographic effects: ztK  

 ASCE 7-02 Section 6.5.7 (pg 29) 
 ztK = 1 for structure located on level ground. ztK  increases for 

building located on elevated site. Account for greater wind speed. 
 ( )2

1 2 31ztK K K K= +  
 1 2 3, andK K K  can be located from ASCE 7-02 Figure 6-4 (pg 47) 

o 1K  = Factor to account for shape of the topographic 
factor and maximum wind up speed. 

o 2K  = Factor to account for reduces in speed-up with 
distance upwind and downwind of crest. 

o 3K  = Factor to account for reduce in speed-up with 
height above local terrain. 

o Design wind pressure p  
 ,z h p h pip q GC q GC= −  
 ASCE 7-02 Figure 6-6 (pg 50) 
 zq is used for calculated the static pressure on the windward side 

(vary with story height). hq is used for calculated the static 
pressure on the leeward side, roof and side wall (constant = same 
as the value for z = h).  

 
o Gust effect factor: G  

 Accounts for loading effect on wind turbulence on structures. 
 Rigid structure (T < 1 sec) : 
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 Flexible structure or dynamic sensitive structure: 
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o See ASCE 7-02 Section 6.5.8.2 (pg 30) for more details. 
o Pressure coefficient: pC  

 ASCE 7-02 Figure 6-6, 6-7 and 6-8 (pg 51 ~ 53). 
o Combine pGC  

 ASCE 7-02 Figure 6-10 to 6-17 (pg 55 ~ pg 67). 
o Define enclosure classifications: 

 ASCE 7-02 Section 6.5.9 (pg 30). 
 Categories: enclosed, partially enclosed and open. 

o Design wind load on enclosed and partially enclosed building 
 ASCE 7-02 Section 6.5.12 (pg 32). 
 Rigid building of all height 
o p i pip qGC q GC= −  

o Design wind load for signs 
 ASCE 7-02 Section 6.5.13 (pg 34). 
 z f fF q GC A=  
 fC = net force coefficient => ASCE 7-02 Figure 6-18 to 6-22 (pg 

68 ~ pg 72). 
o Minimum horizontal wind pressure for design building = 10 psf. 

• Additional notes: 
o F = q x A. How to reduce the forces as z increases? 

 z increase => q increase. To reduce F at higher level, A can be 
reduced =>for example: Eiffel tower.   

 

 








































