
Wind studies for 
Tall Buildings - 
A developer’s guide



Why invest in wind studies?

While the topic of wind studies may not always feature high 
on a developer’s list of key items, it is a critical consideration 
during the design and planning phase of any tall building. 
That is not to say that features on a lower building type do not 
change the micro climate that surrounds any development.  
Afterall, to ensure the development is a viable one, providing 
the right levels of return on investment and risk management, 
the planned structure has to be feasible. 

For the developer, investing in wind studies at either pre or 
part of planning, can seem like just another outlay when the 
project is at a speculative stage.  During these particularly 
early stages when that risk is high, expenditure is kept to a 
minimum.  However, being able to validate the feasibility of 
building the vision of the tall building means understanding 
whether the proposed design will be impacted by wind.
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Why does wind have such an impact

Wind, as a natural phenomenon, is chaotic. At low wind speed 
the building’s response would tend not to be typically dynamic 
in nature as the wind would create a pressure profile on the 
building which would make the building move but not flutter. 
However, that movement would tend not to be as a direct 
response to the short peaks and troughs of the wind (known 
as gusts), but more representative of the average pressure that 
the total wind air movement represents. 

As the wind speeds up and the peaks and troughs get larger, 
the building also starts to attempt to move dynamically, as a 
consequence of the increased scale. It is possible to see an 
example of dynamic response in action. https://www.youtube.
com/watch?v=8OExYy28moc

It is necessary to define whether the development is a stout 
or slender building, and what the relevant wind speed would 
be to induce a significant dynamic behavioural response. The 
relationship between these two factors, stoutness and wind 
speed, is not a simple one and there is not a simple number 
that can be given for either, particularly as the building and its 
surrounds and location within the UK are variables that impact 
on the answer. 
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Three main benefits of a wind study for the developer

1. Achieving planning

Recently, planning authorities dealing with taller buildings 
insist upon an additional wind study report, as part of planning 
permission.  This requirement is for a wind study that shows the 
effects of the proposed development on the microclimate around 
the new scheme. 

There can be implications in a change in the microclimate from 
a new development.  These can include the building being 
instrumental in changing the comfort of people moving around 
or sitting down inside the development and in the worst case 
scenario,  pushing a pedestrian into the path of a vehicle resulting 
in a fatality. The planners, therefore, want to remove the risk 
of any such outcome where a permitted development could be 
considered a route cause of risk to life or significantly changing 
the microclimate to the detriment of other previously beneficial 
users of the surrounding environment. 

The planners have the power to insist on the microclimate study 
being a prerequisite of any granted planning application and 
developers cannot avoid it. There is a trend to also have wind 
studies for less tall buildings.
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2.  Cost-effective design

A wind study can allow the structural engineer to 
identify the most cost effective design, for both the 
frame and it’s cladding.

Tall or slender buildings endure significant dynamic 
interaction between the building and the wind.  
These dynamic effects can cause discomfort in the 
building occupants similar to travel or sea sickness.  
These effects can be intensified when the dynamic 
effects of the wind syncronise with the natural 
frequency of the building.  The taller and more 
slender the building the greater the impact of the 
wind and the cost.
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3.  Resident comfort

We undertake a wind study to understand the 
oscillations and to ensure that all the measures 
can be taken to mitigate them.  The studies remove 
the need for over engineering either the building 
stiffness, core or having to incorporate additional 
structural dampening measures or architectural 
features (shape), all of which add to the cost. 

Wind studies are needed to validate these effects 
which are more prone to occur when the wind is 
faster and the building is tall and slender.
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What are the options

The developer has various options when it comes to a wind study.  Different options 
can suit different purposes.  The options available are computational fluid dynamics 
modelling and wind tunnel testing.

1.  Computational fluid dynamics modelling

Computational fluid dynamics (CFD) modelling is a computer simulation technique where 
a mathematical model is created to represent the development within its surrounds.  This 
is then subjected to a series of potential different directional air movements, applied as 
varying pressure at the boundaries that represent the known or predicted wind behaviour 
for the area. 

This simulation can be run with and without the proposed development to understand 
the effects to the microclimate area of the development by noting the differences. 
The mathematical model is based on breaking down the full volume under consideration 
into a very large number of smaller volumes and by mathematically defining the relationship 
between each face of each volume with its neighbour.  This allows us to understand how 
the impact of the boundary applied conditions resolve themselves face by face for each 
element through the full model. In essence the buildings become boundaries within the 
model where no air movement occurs between them and the volume next to them. 

An issue which can occur is if the modelling has not been broken down to the appropriate 
number of smaller volumes.  This means the simulation will either simply not work or 
miss relevant events and have inherent inaccuracies as a result. 

Given that modelling mathematics involves solving equations for each face between each 
adjoining volume, the more faces there are, the more equations are needed; then more 
accuracy can only be achieved with more computer power.  Red Bull for example, run 
these types of simulations for the aerodynamic modelling of their F1 car designs and  
they use a computer with a million processors when they run these models.  It still takes 
multiple hours for a full CFD model to be resolved and provide simulation results.
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Wind tunnel testing2. Wind tunnel testing

Another option is to build a physical scaled model of the 
development and its surrounds, place that model in a wind 
tunnel and measure the surface air pressures within the 
microclimate study area on the cladding, or on the building. 

The wind study is established with and without the model 
of the proposed development by subjecting the model to 
winds that are scaled to represent the actual winds in the 
development’s locality, based on known real measured wind 
data. 

The models are constructed on a turntable that allows the 
different wind directions and their winds to be evaluated. 
The larger the scale model the more accurate the results as 
the scaling effects are reduced. The greater the number of 
directions, the more accurate the results, however this does 
take more time and incurs a greater cost. 
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When considering wind studies both methods have their own pros and cons.  
The wind tunnel tests are considered to be more accurate and representative 
particularly as you investigate the more complex wind separating effect such as 
vortex shedding which are more critical the taller or more slender the building. 

A computer simulation to predict the wind’s behaviour for a development would 
be an obvious approach as it is generally less expensive. The issue of mimicking 
the real behaviour of the wind is less predictable though through computer 
simulation, particularly when there is a dynamic interaction between the building 
and the wind. 

If the building is stout, the response would be low for even higher wind speeds. 
There comes a point, however, where even a stout building will dynamically 
respond to the wind, generally in tall buildings. Once a building has this 
significant dynamic response a computer simulation will be less appropriate to 
provide a realistic result for the microclimate behaviour. This is particularly true 
as the chaotic nature of the wind starts to create other wind behaviours. 

By way of example, a 25 storey and above building in a central Birmingham 
location, would be subject to the level of wind that would start to impinge on 
significant dynamic behavioural response and warrant the use of a wind tunnel 
microclimate study rather than a CFD simulation.

Buildings with a height to minimum width ratio between 1:10 and 1:12 are 
considered slender. Any building with a height to minimum width ratio of less 
than 1:10 is therefore considered stout. Any slender building above 15 storeys 
would start to impinge on significant dynamic behavioural response and warrant 
the use of a wind tunnel test too. Below these values a computer simulation 
would also be appropriate. The 211 Broad Street project (image on page 2) is 
very slender and tall enough to warrant the use of a wind tunnel test on both 
accounts. 

What option to go for?
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Wind tunnel testing and computer simulations alike have 
been used to predict the actual likely pressures on the 
building and the other chaotic wind effects of vortex 
shedding, galloping and other known wind induced 
phenomena. Click on the link below to see a summary of 
how dynamic responses are managed in tall buildings.  
https://www.youtube.com/watch?v=tHMPR7flpf4

However, the general consensus of leading world 
wind experts is that wind tunnel testing provides more 
reliable results for these chaotic natural processes. 
Not understanding when and how these chaotic wind 
phenomena will manifest themselves, means computer 
modelling is less reliable in predicting where they will 
occur.  However, even if unexpected, the wind tunnel 
models is likely to represent them in its results. 

Computer simulations keep improving with computer 
power, as does the understanding of how to simulate these 
chaotic behaviours. It is therefore important that computer 
simulations are kept in focus, given that they will ultimately 
provide a less expensive tool to review design, particularly 
the ‘what if’ alternatives. This presumes that you do not 
need a million-processor computer to run the simulation 
and it should be noted that even with those who do have 
such computer power, they still use wind tunnel tests to 
verify. 

Considerations other than micro-climate

Vortex Shedding
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Just use the Eurocode...

Once the microclimate study is completed, developers can just use the 
Eurocode to estimate the wind load and develop the structural engineering 
design of the building based on those calculated values.

However, this saving of not completing additional wind tests, is soon 
outweighed by the overall project economics.  By the very nature of any 
applied universal method, to predict the level of wind load, such methods are a 
‘deemed to satisfy’ approach and will always be conservative in their values. It 
gives inflated wind pressure values for the design of the building form. 

There is a legitimate alternative to use under the ‘deem to satisfy’ evaluation 
covered in the code, and that is obtained through measuring the wind 
pressures via wind tunnel testing. In fact, above 200m the code does not give 
the choice, wind tunnel testing is mandatory. The wind tunnel tests mimic 
the actual wind pressure values that the building will be subjected to through 
its life. These actual wind pressures can be as much as 30 to 40% lower than 
those predicted by deploying the methods within the wind code. 

The code cannot predict wind effects like vortex shedding accurately, these 
can only be assessed through wind tunnel modelling and a less accurate CFD 
simulation. It is therefore important that those buildings that are likely to 
suffer from these effects, that is slender and tall buildings, are evaluated in 
such a way. Invariably the outcomes of such wind studies have a real impact on 
the design and those measures that the building needs to adopt to maintain a 
certain level of comfort for the beneficial use of its occupants. 

Without these additional wind studies to understand the wind pressures 
exerted on the building and its cladding, and to provide an understanding of 
how the building interacts with the wind, the developer: 
• loses the opportunity to tune down the structure and its cost 
• runs the risk of the building being uninhabitable due to excessive movement
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So what does this mean for the developer?

The real question is not should these studies be done, but when 
should they be done? Obviously, this is an issue of risk management 
for the developer. To identify the feasibility and costs of a tall or 
slender building, in order to calculate its return, the developer needs 
to understand the significant dynamic interaction between the building 
and the wind.  There are ways of evaluating when such phenomenon are 
likely but these are greatly influenced by height and stiffness i.e tall and 
slender.  The wind study should therefore be considered as an integral 
part of the building evaluation process to determine its viability. 
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