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Design of structures |edi)

Main article: Wind engineering

wind speed is a common factor in the design of structures and buildings around the
world. It is often the govemning factor in the required lateral strength of a structure's
design.

In the United States, the wind speed used in design is often referred to as a "3-
second gust" which is the highest sustained gust over a 3-second period having a
probability of being exceeded per year of 1 in 50 (ASCE 7-05). This design wind
speed is accepted by most building codes in the United States and often governs the
lateral design of buildings and structures.

Anemometer on an outdoor stage &
In Canada, reference wind pressures are used in design and are based on the "mean | et to measure wind speed

hourly" wind speed having a probability of being exceeded per year of 1 in 50. The

reference wind pressure (q) is calculated in Pascals using the following equation (ref:

NBC 2005 Structural Commentaries - Part 4 of Div. B, Comm. I): g=(1/2)pV* where p is the air density in kg/m® and V is wind
speed in m/s.

Historically, wind speeds have been reported with a variety of averaging times (such as fastest mile, 3-second gust, 1-minute
and mean hourly) which designers may have to take into account. To convert wind speeds from one averaging time to
another, the Durst Curve (Ref: ASCE 7-05 commentary Figure C6-4, ASCE 7-10 C26.5-1) was developed which defines the
relation between probable maximum wind speed averaged over t seconds, Vy. and mean wind speed over one hour Vaggg.
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[In SI: g. = 0.613K.K.,K,;V*I (N/m*); V in m/s]
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Structure Type Directiomality Factor K,*
Buildings v
Main Wind Foree Resisting System 0.85
Components and Cladding 085
Arched Roofs 0.85

Chimneys, Tanks, and Similar Structures

Square
Hexagonal 0.90
Round 0.95
0.95
Solid Signs 085
Open Signs and Lattice Framework 0.8
Trussed Towers
Trisngular, square, rectangular 0.85
All other crass sectians 0.95

www.civilB08.com: b l@&

A @ediin Jc:.:‘J)_"T rest.c
St g s ol sladijol

AT olis



A+ A dusango ainjaol o= U I——

ASCE7-05 (5,135 ,L ol 5

1,4(D + F)

1,2(D + F + T) + 1,6(L + H) + 0,5(L, or S or R)
1,2D + 1,6(L; or Sor R) + (L or 0,8W)

1,2D + 1,6W + L + 0,5(L, or SorR)

12D+ 1,0E+ L + 0,25
0,9D + 1,6W + 1,6H
0,9D + 1,0E + 1,6H
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Importance Importance Factor, I,
Category ULS SLS
Low 0.8 0.75
Normal 1.0 0.75
High 1.15 0.75
Post-Disaster 1.25 0.75
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Type of Building Limits
INDUSTRIAL BUILDINGS
(a) Steel sheeted walls, h/150

no ceilings, no internal
partitions against external
walls or columns, no gantry
cranes

(c) As in 1{a) but with extemal | A/250
masonry walls supported
by steelwork
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