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WindKALC Advanced

Educational Example Only – Refer to current Australian Standards and project-specific requirements before design.

Sample RKALC Structure

Structure in question is slender tall building with the following characteristics:

1­Office building of 27x27m²  floor plate, central core of 9x9m² footprint 

2­46 storeys, with total height of 150m from footings to roof. 

3­Aspect ratio of the building =~ 5.6 (slender)

4­Wind loads to be estimated, together with building response

Wind Loads on Buildings

WindKALC Example

27 m × 27 m floor plate

150 m Tall

(5.55 Aspect ratio)
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Description of Building
A­ Gravity System and loads

This is an office building with typical loads as follows

1­ Loads : SDL = 2 KPa and 

LL = 3 KPa

2­ Slab system is PT with thickness = 240 mm (6KPa)

Therefore 

ULS = (2+6) * 1.2 + 3 * 1.5 = 14.1 KPa 

SLS = 2 + 6 + 3 = 11 KPa

for dynamic proeprties 

participating mass = 2 + 6 + 0.3 * 3 =~ 9 KPa

average storey mass = 27x27x9 * 1.3 = 852,930 kg

(note the 1.30 factor allows for verticals)

Core 

 1­ For building like this one, footprint of the core should be more

than 15% of floor plate, here the core is at circa 10%, so clearly

needs big thickness.

2­ thickness of walls is roughly = number of levels * 10 = 500 ­ 600

mm.

so if the core is 9 x 9 and thickness = 600mm,  inertia of core  = 

(9^ 4 ­ 7.8^4) / 12 = 238 m ^4 (gross simplified closed­box core

inertia)

­Deflection at top = W * H^ 4 / (8EI) = 75 * 150^4 / ( 8 * 32.8E6 *

238)  = 608 mm (For this preliminary stiffness check, adopt an

equivalent uniformly distributed lateral wind load of W = 75 kN/m)

­Assume Cracked section  = 0.6 * full section, effective inertia

becomes = 0.6 *  I ­ deflection becomes 608 / 0.6 = 1013

­Deflection ratio = 150 000 / 1013 = H/150 at ULS state

9x9 core
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WindKALC Example

­for Service, wind loading roughly becomes 0.65 of ULS, and also effective section is say 0.8

therefore deformation at tip = (608mm * 0.65) / 0.8 = 494 ~ H/300

Both are not acceptable metrics..For this example, adopt a target total SLS building drift of

H/400. Therefore, the target SLS roof displacement is 150,000 / 400 = 375 mm.

If we use outrigger, see below figure, deflection reduces to 364 (reduction by 40%)

Therefore equivalent global inertia becomes 238 / 0.6 = 396.66 m^4 (this is the inertia that

results in deflection = 364)

Building Period should be obtained from modal analysis, however for this example we will 

work the period  using the formula

elastic
deformations
without intertia
reductions
from ULS
wind loads

ΔSLS≈364 * 0.65 / 0.8 ≈296 mm 

(0.65 converts ULS wind to SLS and 0.8 is inertia reduction at SLS)

and therefore: 150000/296≈H/507
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Inertia

Inertia Reduction
ULS

ULS Period

Use this RKALC
App

Inertia Reduction
SLS

floor mass / storey
height

SLS Period
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Analyse the structure
for Both SLS and ULS

ULS SLS

Participating Mass
Mass Per Floor

Nominate Wind Region 
and Terrain Category

Return Period : 
1/500 or 1/1000 etc

Damping Ratio
2~3% for Concrete

1.5~2% Steel

Return Period : 
1/5 to 1/10

Damping Ratio
1~1.5% for Concrete

1~1.2% Steel

Review Lateral
System

Pressure Factors +
Directional Factors +

Shielding +
Building Period 

in both directions

Pressure Factors +
Directional Factors +

Shielding +
Building Period 

in both directions

WindKALC

Along and Cross Wind Loads

ETABS

Along and Cross Wind Loads
Acceleration  (important)

Comfort Criteria
SLS to ETABS (Drift)

Good ResultsBad Results

END

WindKALC

Good ResultsBad Results

END

Typical 
Workflow

(
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For this educational
example, the
Melbourne (1988)
criterion is adopted for
acceleration
acceptance.

ISO can be followed
but conservative
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WindKALC Example

Following table provides guidance for human perception levels for wind acceleration

Human perception levels are informative and should not be confused with the adopted
occupant-comfort acceptance criterion
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Ultimate Wind Load Summary

Angle = 0 Angle = 180

Angle = 90 Angle = 270

High

High
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in this example, cross wind and combined
acceleration is above acceptance criteria, suggesting
review of model for example, period calculations at
SLS, exact Mass, better terrain category. but overall
the standard gives very conservative numbers by
circa 20­30%. so we are very close here


