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Wind Loading

▪Wind forces are variable loads which act directly on the internal

and external surfaces of structures.

▪The intensity of wind load on a structure is related to the square

of the wind velocity and the dimension of the members that are

resisting the wind.

▪Wind velocity is dependent on:

a)Geographical location

b)The height of the structure

c) The topography of the area

d)The roughness of the terrain
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Wind Loading

▪The response of a structure to the variable action of wind can be 

separated into 2 components:

Background component Resonant component

- Involves static deflection of 

the structure under the 

wind pressure

- Involve dynamic vibration of 

the structure in response to

changes in wind pressure

- Relatively small and structural 

response to wind forces is 

usually treated using static 

method of analysis.

- Example: Natural wind - Example: High-fluctuate wind, 

hurricane, micro-burst, 

windblast
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Wind Loading

▪Wind creates pressure of the windward side of a buildings and 

suction on three sides.
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Wind Loading

▪Variation of wind pressure on multistory building.

- Windward : Non-uniform wind pressure

- Leeward : Uniform wind pressure

- Sideward : Uniform wind pressure
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Effect  of  Wind Loading

Hurricane Sandy batters New York with 

howling winds

Building failure due to high pressure 

wind from Hurricane Katrina
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Effect  of  Wind Loading

Building damage due to high wind

-Cardiff, Wales-
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Effect  of  Wind Loading

High-rise building Insulation peels away and 
collapses when the wind picks up.

- China -
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Effect  of  Wind Loading

Windstorm (13/10/2014 - Flat Jln Loke Yew)

-Kuala Lumpur, Malaysia-

Windstorm (13/06/2013 – Menara UMNO)

-Pulau Pinang, Malaysia-
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Effect  of  Wind Loading

Major failure in uplift damage roof
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Effect  of  Wind Loading

Strong wind events in Malaysia
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Effect  of  Wind Loading
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Wind Analysis

▪Three procedures are specified in MS 1553:2002, Malaysian

Standard for the calculation of wind pressures in buildings:

1) The simplified procedure:

Limited in application to building of rectangular in plan and

not greater than 15 m high

2) The analytical procedure:

Limited to regular buildings that are not more than 200 m

high and structure with roof spans less than 100 m

3) The wind tunnel procedure:

Used for complex building

4) Simulation procedure

Practical and for any types of building
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Wind Analysis

▪Malaysia wind speed map
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Wind Analysis

▪Wind speed analysis for 10, 30, 50 and 100 years return period
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Wind Analysis

▪Simplified procedure (MS1553 Appendix A)
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where:

= The design wind pressure in Pa

= The basic wind speed (Figure A1)

= The terrain/height multiplier (Table A1)

= The external pressure coefficient for surface of enclose

building (A2.3 and A2.4)

= The internal pressure coefficient for surface of enclose

building which shall be taken as +0.6 or -0.3. The two

cases shall be considered to determinate the critical load

requirements for the appropriate condition.
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Wind Analysis

▪Analytical procedure(MS1553 Section 2)

( )
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where:

=          = The design wind speed

= Importance factor (Table 3.2)

= Site wind speed

= Basic wind speed 33.5m/s for zone I and

32.5m/s for zone 2 (refer Figure 3.1)

= Wind directional multiplier = 1.0

= Terrain/height multiplier (Table 4.1)

= Shielding multiplier (Table 4.3) equal to 1.0 if the

effects of shielding are ignored or not applicable.
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Wind Analysis

= Hill shape multiplier. Shall be taken as 1.0 except 

that for particular cardinal direction in the local 

topographic zones. 

= Aerodynamic shape factor for external

pressure.

= External pressure coefficient (Table 5.2.a and 5.2.b)

for windward and leeward walls respectively for

rectangular enclosed building

= Area reduction factor, combination factor, local

pressure factor and porous cladding reduction factor

respectively. All shall be taken as 1.0 in most cases.

= Dynamic response factor. Shall be taken as 1.0 unless the

structure is wind sensitive.
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Wind Analysis

▪Wind tunnel procedure



With Wisdom We Explore

Wind Analysis

▪Wind tunnel procedure
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Wind Analysis

▪Wind tunnel test >> cladding pressure
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Wind Analysis

▪Simulation procedure: Autodesk Robot
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Wind Analysis

▪Simulation procedure: Computational Fluid Dynamics (CFD)
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Analysis  of  Unbraced Frame

▪Procedure:

1. Calculate design wind load, Wd=1.2Wk

2. Calculate lateral point load at each level of frame

a) Assume contraflexure point at center of frame

b) Axial loads in column are in its proportion to distances 

from the centre of gravity of frame

c) All columns are equal cross-section area

3. Lateral load analysis using Cantilever Method. 

- Calculate axial force in columns, then shear force in   

beams  and columns from top to ground levels.

4. Vertical load analysis due to wind, 1.2 Gk + 1.2Qk

- analysis of one level sub-frame
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Analysis  of  Unbraced Frame

▪ Lateral load

of wind load

+

▪Vertical load

due to wind

pressure

A1 B1 C1 D1

A2 B2 C2 D2

A3 B3 C3 D3

A1 B1 C1 D1

A2 B2 C2 D2

A3 B3 C3 D3

1.2WK

1.2WK

1.2WK

1.2WK

1.2GK +1.2QK 1.2GK +1.2QK 1.2GK +1.2QK



With Wisdom We Explore

Example

The framing plans for a multistory building are shown in the figure

below. The main dimensions structural features, loads, material,

etc. are also set out as at the given data.

- Permanent office building (Design life = 50 years)

- Location: Near sub-urban (Zone 1)

- Topography: Flat area–slope<0.05 (Building around within 1 KM 

radius)

- Beam in grid line 1,2,3…12 : 250 x 600 mm ; Beam in grid line A, 

B, C & D : 250 x 500 mm

- Slab thickness = 150 mm ; Columns : 300 x 400 mm

- Imposed load : 4.0 kN/m2 ; 

- Finishes, ceiling, services etc. : 0.75 kN/m2 ; 

- Partitions : 0.5 kN/m2
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Example

For the multistory building:

a) Calculate the wind load on the building

b) Calculate the bending moments for all beams and columns, 

due to wind load

c) Analyse the subframe consisting Beam 3/A-D, Level 1 with the 

column above and below then, subjected to vertical load only

d) Sketch the bending moment diagrams for each loadings lateral 

and vertical, and the combined loadings
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Example

0.65 x [(4+5)/2]
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Example

Shear 
force in 
beams 

and 
columns



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example



With Wisdom We Explore

Example

First Floor
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