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CALCULATION OF WIND LOADSON STRUCTURESACCORDING TO
ASCE 7- 2005

Wind Load Calculation Procedures

The design wind loads for buildings and other structures shall be determined
according to

one of the following procedures:

(1) Method 1 — Simplified procedure for low-rise simple diaphragm buildings

(2) Method 2 — Analytical procedure for regular shaped building and structures

(3) Method 3 — Wind tunnel procedure for geometrically complex buildings and
structures.

Method 2 — Analytical Procedure

Wind loads for buildings and structures that do not satisfy the conditions for using
the simplified procedure can be calculated using the analytical procedure provided
that they are not geometrically complex structures.

The steps of analytical procedure, described in ASCE 7 Section 6.5.3 only, are as
follows:
1. Determine the basic wind speed, V, and wind directionality factor, Ky in

accordance with ASCE 7 Section 6.5.4.
Table (6.4): Wind Directionality Factor Ky

Structure Type Directionality Factor K,*
Buildings
Main Wind Force Resisting System 0.E5
Components and Cladding 0.85
Arched Roofs (LES

Chimneys, Tanks, and Similar Struciures

Square
Hexagonal (.50
Round o5
0,95
Solid Signs 0.E5
Open Signs and Lattice Framewaork LES

Truossed Towers
Triangular, square, rectangular 0.E5
All other eross sections (.95




2. Determine the importance factor, |, in accordance with ASCE Section 6.5.5.

TABLE 1-1 QCCUPANCY CATEGORY OF BUILDINGS AAT:‘%GTHEH STRUCTURES FOR FLOQD, WIND, SNOW, EARTHQUAKE,

ICE LOADS

Hature of Gcoupanoy

doepancy
Calngary

Buildings and oiher structures that represest a low hazand to human life i the event of failure, including, bui mob limited foc

o Agriculural facilites
= Uertain lemporary Racilities
w  Dinor stocage [acilitics

A uildisgs and otber soraeiures exciepl those lisied in Oecopaney Categories 1, L and 1V

Buildisngs and other structures thal représent a sebstamtzal hazard o homes Life inothe event of Bilure, including. bt st limised go:

= Buildings amd other structures where more than 300 peaple congregate in o arca

s Buildings omd aibeer seructures with daeeare facilities with n copacity premer than 150

o Buildings and oher aructures with elemeniary school or secomdary school facilities with a capacity grearer than 250

o Buildings amd other sirucures with o capacity gremer than 500 for colleges or sdull edueation facilities

« Health care facilities with o capacity of 5 or more residen patiznes, but o having surgery or emergeney trestment faciliies
w Jails and detention Facilities

Buildings and sahesr airoe e ol includiad is Oecupancy Cabegory I willy poresitial o csuse 8 subsianiia] economie imnpact andion mis
Addsruption of day-to-@ey civilian lite m the event of Ealure, including. but sot limibed s

Prower pensrating siations”
Wter treptment facilities

Sewage treatment facilities
Telecommunicaiion cemers

Buildings and siher structures not included in Oceopancy Categary IV {including, bat not limited o, facilities that manufactone, process,
hamdle, store, wse, or dispose ol such substances as wandous fuels, harardous chemicals, Bassndous waste, or explosives ) Sotaining
sttt quantities of oxic or explivme sabetanoes b be danganows o the peblic of rebesed.

Buildings and other structures eomaining wosie or explosive substances shall be eligible for classification as Oecupaney Category 1
structures if it can be demonstrated tothe satisfacison of the authority having jurisdiction by o hozord sssesament as described in
Seetion 15,2 that p release of the woxie or explosive subsiances does not pose a threat 1o the public

m

Buildings and oiher seructures designated as exsential facilities, imeluding, bus pot limited 1o

Haspitals and other healib core facilities having surgery or emergency trestment facilities

Fire, rescue, ambulance, and police stations and emergency vehicle gamges

Designated carthouake, burricane, or other emergency shelters

Despgnabed emenpency prepansdiess, communscatna, amd operation certers and other Escilities required e emergency nesponse
Fonwer enerating stations and other publse otlity Bcilibes required inan emengency

Ancillary arsctures (including, but non limited v communication iewers, Tuel sorge tanks, cooling wvwers, electrical suhaation
structurnes, fire waler storage tanks or other sreciunes bowsing or supporting water or other fire- suppression material or egquipneesnt)
vifquired for opeeratun of Oecopancy Categoey IV strochunes duning an energency

» Ao control tewers, ale watihe comrol cemters, and emenzency alrerall hagars

® Water storage facilimies and pump stoecturnes requied 10 maimain water pressure for fire suppressian

w Huildings asl oiber struciures Raving cotical nasonal defense funciions

L

Buildings and ober seructures inelding, bat noa limited wo, facilities char manefactiene, process, handle, sove, use, or disposs of such
substance s as hazardous fuels, hazardous chemicals, or hazardous waste) comtaining highly taic substances where the quantity of the
malerial exceeds a threshold quantily established by the authority having jurisdiction.

Buildings and other structures comtaining highly wxic substances shall be eligible tor classification as Cocupancy Category 11 struciures. if
i ean be demoasirated 10 the satifaction of the avtbority having purisdiction by a hazand assessment o desenbed in Section 1.5.2 that a
release of the highly waic subaances does nit pose & threst te the public. This reduced elassificatbon slsall non be peimimed if e buildings

w

o other structunes also function as essential Facilities.

Table (6-1): Wind I mportance Factors

Non-Hurricane Prone Regions Hurricane Prone Regions
Category and Hurricane Prone Regions with V > 100 mph
with V = 85-100 mph
and Alaska
1 0.87 0.77
11 1.00 1.00
m 1.15 1.15
v 1.15 1.15
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3. Determine the exposure category or exposure categories and velocity pressure
exposure coefficient, K,orK,,, as applicable, for each wind direction according to

ASCE 7 Section 6.5.6.

Surface Roughness B: Urban and suburban areas, wooded areas, or other terrain
with numerous closely spaced obstructions having the size of single-family
dwellings or larger.

Surface Roughness C: Open terrain with scattered obstructions having heights
generaly less than 30 ft (9.1 m). This category includes flat open country,
grasslands, and all water surfacesin hurricane prone regions.

Surface Roughness D: Hat, unobstructed areas and water surfaces outside
hurricane prone regions. This category includes smooth mud flats, salt flats, and
unbroken ice.

Table (6-3): Velocity pressure exposure coefficients, Ky, and K,

Height above Exposure (Note 1)
ground level, z B C D
ft (m) Case 1 Case 2 Cases | & 2| Cases1&2
0-15 {0-4.6) 0.70 0.57 (.85 1.03
20 (6.1) 0,70 (.62 (.90 1.08
25 (7.6) 0.70 .66 {1.94 1.12
30 (9.1) 0.70 (.70 {198 .16
40 {12.2) 0.76 0.76 1.04 1.22
50 {15.2) 0.8l (.81 1.09 1.27
60 {18} {1.85 (.85 1.13 1.31
70 {21.3) .89 {1.89 1.17 1.34
80 {24.4) 0.93 (.93 1.21 1.38
90 (27.4) 0.96 (.96 1.24 1.40
100 (30.3) .99 (.99 1.26 1.43
120 {36.6) 1.04 1.04 1.31 1.48
140 {42.7) 1.09 1.09 1.36 1.52
160 {48.8) 1.13 1.13 1.39 1.55
180 {34.9) 1.17 1.17 1.43 1.58
200 {61.0) 1.20 1.20 1.46 1.61
250 {76.2) 1.28 1.28 1.53 1.68
300 (91.4) 1.35 1.35 1.59 1.73
350 (106.7) 1.41 1.41 .64 1.78
4010 (121.9) 1.47 1.47 1.649 1.82
450 (137.2) 1.52 1.52 1.73 1.86
500 (152.4) 1.56 1.56 1.77 1.89
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4. Determine the topographic factor, K4, if applicable, according to ASCE 7

Section 6.5.7.

If site conditions and locations of structures do not meet all the conditions
specified in Section 6.5.7.1 then K, = 1.0 (level ground).

5. Determine the gust effect factor G , in accordance with ASCE 7 Section 6.5.8.
For rigid structures as defined in Section 6.2, the gust-effect factor shall be taken
as 0.85 or calculated by aformula

6. Determine the external pressure coefficients, C,, in accordance with ASCE 7

Section 6.5.11.2 or 6.5.11.3.
il JLT]HJH il 46C,
"= B — = GC
7,6C, l - = L hd
IAAAAAAARAAAL|
e — "
PLAN
Table (6-6): Wall pressure coefficients, C,
Wall Pressure Coefficients, C,
Surface L/B Cp Use With
Windward Wall All values 08 q.
0-1 -0.5
Leeward Wall 2 -0.3 qn
=4 -0.2
Side Wall All values -0.7 VA

7. Determine the velocity pressure, q,or gn, as applicable, in accordance with
ASCE 7 Section 6.5.10. The velocity pressure, ¢, evaluated at height z is
calculated by the following equation:

g, =0.0047 K, K4 Kqg V2| (kg/cmz;Vin km/ hr)
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8. Determine the design wind load, F, as applicable, in accordance with ASCE 7
Section 6.5.12 and 6.5.13.
The design wind load, F, on open buildings and other structures is determined by
the following formula:

F= g, G Cp Af
where
q, = Velocity pressure evaluated at height z of the centroid of area A;

A¢ = Projected area normal to the wind (m?)
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Example (8):

It is required to calculate the lateral wind loads acting on the 8-story building
considering the wind is acting first in the North-South direction, and second in the
East-West direction. The building which is used as a headquarter for police
operation is 30 m x 15 m in plan as shown in the figure, and located right on the
Gaza Beach.

Note: Use a basic wind speed of 100 Km/hr and ASCE 7-05 Procedure.

[ - m—
| | | |
. : | : | |
]l- ——+———+——-——| —
fany E | | | E P
W [E | ! | \_EJ
r l__'ﬁ'___'r__"'__"l'___'l"
= | | | |
y ! | | | |
e T P S
®
Plan

| =

3]

£

£

]

E E

w E

N =™

£

£

2]

E

' =+

— -9Xx6=30m——

Elevation



208

Wind Acting in North-South Dir ection:

The building is categorized as exposure D
K,=1.384 (Interpolating values given in Table 6.3, for exposure D)

| =1.15 , police operations
K4 =1.0 (Topographic factor leveled ground)
K4 =0.85 (Wind directionality factored evaluated from Table 6.4)
The static wind pressure g, =0.0047 Ky, K Kg V2 |
=0.0047 (1.384) (1.0) (0.85)(100)? (1.15)
=63.58 Kg/ m?

For L/B :%:0.5 and using Table (6.6) the external pressure coefficients are
shown in the figure.

Cp--05
[T

Cp--07

Cp--07 ®

l|:||li

LR T O T L LR LT
30m ——e!
Cp= 08

—15m —=

i
Wind
For the leeward side, C,, =- 0.50 and the gust factor G =0.85.

Wind pressure (leeward side) = g, GC,, =- 6358(0.85)(0.5)=- 27.02Kg/ m?
For the sides parallel to the wind direction,
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thewind pressure= g, GC, =- 6358(0.85)(0.7) = - 37.83Kg/ m

For the windward direction,
q, =0.0047 (K, ) (1.0) (0.85)(100)? (1.15) = 45.9425 K, Kg/ m? and
p=0,GC, = 45.9425K, (0.85)(0.8) = 31.2409K , Kg/ m?(varies with height)

; 27.02 kz/m
43 zskgc
| 244 — 25 SuIRIAEARERARARRARIRERARNRRARE :
|
| 1 T35
43.11ke/m” 3743
I-I - 21.3m 27 83 b
| kz/m :
| 41.86 ka/m* : TR -
| ' A
I| 150 m 43.23 kaim®
\ 4092 ke/m”
L - | 15.2m
II
i 38.67 ke/nr - . . . .
{122m Pressure distribution at a height of 25 m
1
1 .
1 38.12kgim
¥ kg { 2.1 m
| 48 - o e
36.24kg/m® | 76 m
1 34.99kgim*
'.I—é“ &.1lm 1
Vo B3.74kgim®|
'i '4.6m
0 0m -—

Pressure distribution along the height

Wind Acting in East-West Direction:

For L/B= i—gzz and using Table (6.6) the external pressure coefficients are as
follows.

Windward, C, =038

Leeward, Cp=-03

Sides, Cp=-07

Windward pressure at a height of 25 m, p =(0.8)(63.58)(0.85) = 43.23 Kg/ m?
Leeward pressure at a height of 25 m, p=(0.3)(63.58)(0.85) = 16.21 Kg/ m?

Side pressure at aheight of 25 m, p=(0.7)(63.58)(0.85) = 37.83 Kg/ m?



