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2. 

2.1 

A 1:400 scale model of the proposed development was constructed using the architectural drawings 
listed in Table 1.  
presence of all surroundings within a full
layer wind tunnel facility in 

Photographs of the 
orientation plan showing the location of the 

2.2 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
simulated in the testing by 
at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 
north.

Upwind Terrain

Urban/Suburban terrain 
immediately upwind of the surrounding model, with open 

3. 
In order to predict the full
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 
Istanbul. 

The magnitude of the wind 
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 
for Istanbul

The wind climate for 
on the wind climate model, the strength of the wind versus wind direction. 
wind speeds from 
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WIND TUNNEL TESTS

Study Model and Surroundings

A 1:400 scale model of the proposed development was constructed using the architectural drawings 
listed in Table 1.  The model was instrumented with 
presence of all surroundings within a full
layer wind tunnel facility in 

Photographs of the scale model in the boundary layer wind tunnel 
orientation plan showing the location of the 

Upwind Profiles

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
simulated in the testing by 
at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

Upwind Terrain 

Urban/Suburban terrain – varying lengths of suburban and urban fetch 
immediately upwind of the surrounding model, with open 

WIND CLIMATE
In order to predict the full
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 

The magnitude of the wind 
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

in the TS498 Turkish Standard.

The wind climate for Istanbul
on the wind climate model, the strength of the wind versus wind direction. 
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WIND TUNNEL TESTS

Study Model and Surroundings

A 1:400 scale model of the proposed development was constructed using the architectural drawings 
The model was instrumented with 

presence of all surroundings within a full
layer wind tunnel facility in Dunstable, Bedfordshire

scale model in the boundary layer wind tunnel 
orientation plan showing the location of the 

Upwind Profiles 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
simulated in the testing by appropriate roughness on the wind tunnel floor and flow conditioning spires 
at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

varying lengths of suburban and urban fetch 
immediately upwind of the surrounding model, with open 

WIND CLIMATE
In order to predict the full-scale wind pressures acting on the building as a fun
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 

The magnitude of the wind velocity for the 50 year return period corresponded to a 3
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

in the TS498 Turkish Standard.

Istanbul is illustrated by the plots in Figure 3.
on the wind climate model, the strength of the wind versus wind direction. 

data set as a function of return perio
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Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
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WIND CLIMATE 
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the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 
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WIND TUNNEL TESTS 

Study Model and Surroundings 

A 1:400 scale model of the proposed development was constructed using the architectural drawings 
The model was instrumented with 

presence of all surroundings within a full-scale radius of 460 m, in RWDI’s 2.4 m 
Dunstable, Bedfordshire

scale model in the boundary layer wind tunnel 
orientation plan showing the location of the study site is given in Figure 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

varying lengths of suburban and urban fetch 
immediately upwind of the surrounding model, with open terrain or 

scale wind pressures acting on the building as a fun
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 

velocity for the 50 year return period corresponded to a 3
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

in the TS498 Turkish Standard.   

is illustrated by the plots in Figure 3.
on the wind climate model, the strength of the wind versus wind direction. 
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A 1:400 scale model of the proposed development was constructed using the architectural drawings 
The model was instrumented with 501

scale radius of 460 m, in RWDI’s 2.4 m 
Dunstable, Bedfordshire. 

scale model in the boundary layer wind tunnel 
study site is given in Figure 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

varying lengths of suburban and urban fetch 
terrain or water beyond.

scale wind pressures acting on the building as a fun
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 

velocity for the 50 year return period corresponded to a 3
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

is illustrated by the plots in Figure 3.
on the wind climate model, the strength of the wind versus wind direction. 

data set as a function of return period.
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501 pressure taps and

scale radius of 460 m, in RWDI’s 2.4 m 

scale model in the boundary layer wind tunnel 
study site is given in Figure 

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

water beyond. 

scale wind pressures acting on the building as a fun
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at 

velocity for the 50 year return period corresponded to a 3
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

is illustrated by the plots in Figure 3.  
on the wind climate model, the strength of the wind versus wind direction. 
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at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwi
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

Wind Directions (Inclusive)

scale wind pressures acting on the building as a fun
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 
climate model was based on local surface wind measurements taken at Ataturk International Airport, 

velocity for the 50 year return period corresponded to a 3
wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

  The upper two plots show, based 
on the wind climate model, the strength of the wind versus wind direction. 
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A 1:400 scale model of the proposed development was constructed using the architectural drawings 
pressure taps and was tested in the 

scale radius of 460 m, in RWDI’s 2.4 m ×

 shown in Figure 1

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
analysis of the data from the model, was targeted to represent the following upwind terrain conditions.  
Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

Wind Directions (Inclusive)
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scale wind pressures acting on the building as a function of return period, 
the wind tunnel data were combined with a statistical model of the local wind climate. The wind 

Ataturk International Airport, 
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wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 

The upper two plots show, based 
on the wind climate model, the strength of the wind versus wind direction. The lower plot shows the 
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A 1:400 scale model of the proposed development was constructed using the architectural drawings 
was tested in the 
× 2.0 m boundary 

in Figure 1

Beyond the modeled area, the influence of the upwind terrain on the planetary boundary layer was 
appropriate roughness on the wind tunnel floor and flow conditioning spires 

at the upwind end of the working section for each wind direction.  This simulation, and subsequent 
nd terrain conditions.  

Wind direction is defined as the direction from which the wind blows, measured clockwise from true 

Wind Directions (Inclusive)
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Ataturk International Airport, 
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wind speed of 36m/s at a height of 10 m in open terrain.  This value is consistent with that identified 
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4. 
TUNNEL TEST RESULTS
For design of cladding elements, the net wind load acting across an element must be considered.  
The results provided in this report include the contributions of the wind loads acting on bot
external surface (measured directly on the scale model during the wind tunnel test) and internal 
surface of the element (determined through analytical methods and the wind tunnel test data).  

For elements exposed to wind on the external surface only
applied to the measured external pressure in order to determine the net pressure applicable for 
design.  In strong winds, the internal pressures are dominated by air leakage effects.  
sources of air leakag

The wind loads provided are net pressures which include an allowance for wind
pressure based on a building without any large or significant openings.  The resulting internal 
pressure allowance values 
consideration of pressures induced by auxiliary mechanical systems.

To obtain the net peak negative pressure on the building's cladding, the negative exterior pressures 
were augmented by an amount equal to the positive internal press
pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure.

For elements exposed to wind on opposite surfaces such as parapets, fins and c
pressure acting on the element was determined by measuring the instantaneous pressure difference 
across the element.

5. 
It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 
would have pressures ranging from 

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 
measured across the fins.

Note th
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 
analytical methods.

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 
which occurred on 
the negative wind loads were 
cladding wind load was +
Figure 
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pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure.
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It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 
would have pressures ranging from 

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 
measured across the fins.

Note that the recommended wind loads are for cladding design for resistance against wind pressure, 
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 
analytical methods.

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 
which occurred on 
the negative wind loads were 
cladding wind load was +
Figure 11.  The majority of the positive wind loads were 
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TUNNEL TEST RESULTS
For design of cladding elements, the net wind load acting across an element must be considered.  
The results provided in this report include the contributions of the wind loads acting on bot
external surface (measured directly on the scale model during the wind tunnel test) and internal 
surface of the element (determined through analytical methods and the wind tunnel test data).  

For elements exposed to wind on the external surface only
applied to the measured external pressure in order to determine the net pressure applicable for 
design.  In strong winds, the internal pressures are dominated by air leakage effects.  
sources of air leakage include uniformly distributed small leakage pa

The wind loads provided are net pressures which include an allowance for wind
pressure based on a building without any large or significant openings.  The resulting internal 
pressure allowance values 
consideration of pressures induced by auxiliary mechanical systems.

To obtain the net peak negative pressure on the building's cladding, the negative exterior pressures 
were augmented by an amount equal to the positive internal press
pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure.

For elements exposed to wind on opposite surfaces such as parapets, fins and c
pressure acting on the element was determined by measuring the instantaneous pressure difference 
across the element. 

RECOMMENDED CLADDING
It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 
would have pressures ranging from 

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 
measured across the fins.

at the recommended wind loads are for cladding design for resistance against wind pressure, 
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 
analytical methods. 

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 
which occurred on various locations across the building facade
the negative wind loads were 
cladding wind load was +

.  The majority of the positive wind loads were 
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DETERMINING CLADDING
TUNNEL TEST RESULTS
For design of cladding elements, the net wind load acting across an element must be considered.  
The results provided in this report include the contributions of the wind loads acting on bot
external surface (measured directly on the scale model during the wind tunnel test) and internal 
surface of the element (determined through analytical methods and the wind tunnel test data).  

For elements exposed to wind on the external surface only
applied to the measured external pressure in order to determine the net pressure applicable for 
design.  In strong winds, the internal pressures are dominated by air leakage effects.  

e include uniformly distributed small leakage pa

The wind loads provided are net pressures which include an allowance for wind
pressure based on a building without any large or significant openings.  The resulting internal 
pressure allowance values were 
consideration of pressures induced by auxiliary mechanical systems.

To obtain the net peak negative pressure on the building's cladding, the negative exterior pressures 
were augmented by an amount equal to the positive internal press
pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure.

For elements exposed to wind on opposite surfaces such as parapets, fins and c
pressure acting on the element was determined by measuring the instantaneous pressure difference 

RECOMMENDED CLADDING
It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 
would have pressures ranging from 

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 
measured across the fins. 

at the recommended wind loads are for cladding design for resistance against wind pressure, 
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 

various locations across the building facade
the negative wind loads were in the range of 
cladding wind load was +1.75kPa, which occurred on t

.  The majority of the positive wind loads were 
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DETERMINING CLADDING
TUNNEL TEST RESULTS
For design of cladding elements, the net wind load acting across an element must be considered.  
The results provided in this report include the contributions of the wind loads acting on bot
external surface (measured directly on the scale model during the wind tunnel test) and internal 
surface of the element (determined through analytical methods and the wind tunnel test data).  

For elements exposed to wind on the external surface only
applied to the measured external pressure in order to determine the net pressure applicable for 
design.  In strong winds, the internal pressures are dominated by air leakage effects.  

e include uniformly distributed small leakage pa

The wind loads provided are net pressures which include an allowance for wind
pressure based on a building without any large or significant openings.  The resulting internal 

were ±0.19
consideration of pressures induced by auxiliary mechanical systems.

To obtain the net peak negative pressure on the building's cladding, the negative exterior pressures 
were augmented by an amount equal to the positive internal press
pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure.

For elements exposed to wind on opposite surfaces such as parapets, fins and c
pressure acting on the element was determined by measuring the instantaneous pressure difference 

RECOMMENDED CLADDING
It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 
would have pressures ranging from 1.26 

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 

at the recommended wind loads are for cladding design for resistance against wind pressure, 
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 

various locations across the building facade
in the range of 
kPa, which occurred on t

.  The majority of the positive wind loads were 
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DETERMINING CLADDING
TUNNEL TEST RESULTS 
For design of cladding elements, the net wind load acting across an element must be considered.  
The results provided in this report include the contributions of the wind loads acting on bot
external surface (measured directly on the scale model during the wind tunnel test) and internal 
surface of the element (determined through analytical methods and the wind tunnel test data).  

For elements exposed to wind on the external surface only
applied to the measured external pressure in order to determine the net pressure applicable for 
design.  In strong winds, the internal pressures are dominated by air leakage effects.  

e include uniformly distributed small leakage pa

The wind loads provided are net pressures which include an allowance for wind
pressure based on a building without any large or significant openings.  The resulting internal 

±0.19 kPa.  
consideration of pressures induced by auxiliary mechanical systems.

To obtain the net peak negative pressure on the building's cladding, the negative exterior pressures 
were augmented by an amount equal to the positive internal press
pressures were obtained by augmenting the exterior positive pressure by an amount equal to the 
magnitude of the negative internal pressure. 

For elements exposed to wind on opposite surfaces such as parapets, fins and c
pressure acting on the element was determined by measuring the instantaneous pressure difference 

RECOMMENDED CLADDING
It is recommended that the wind loads presented 
year return period.  The drawings in these figures have been zoned using 
the pressure indicated is the maximum pressure in that particular zone.  For example, a 

1.26 kPa to 1.5

Wind loads have been provided for the elevation walls of the tower and separately for the fin features 
(figures 7 and 12). In these cases the local recommended pressures shown are differential pressures 

at the recommended wind loads are for cladding design for resistance against wind pressure, 
including an allowance for internal pressures.  Design of the cladding to the provided wind loads will 
not necessarily prevent breakage due to impact by wind borne 

Note that the wind loads provided in this report include the effects of the directionality in the 
local wind climate.  These loads do not contain safety or load factors and are to be applied to 
the building's cladding system in the same manner as 

"Negative pressure" or suction is defined to act outward normal to the building's exterior surface and 
"positive pressure" acts inward.  The largest recommended negative cladding wind load was 
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6.1 

The cladding design wind loads determined by the wind tunnel tests and aforementioned analytical 
procedures are applicable to the particular configuration of surroundings modeled.  The surroundings 
model used for the wind tunnel tests reflected the current
and include, where appropriate, known off
If, at a later date, additional buildings besides those considered in the tested configuration are 
construc
allowance for possible future changes in surroundings, our final recommended cladding design wind 
loads do not go below a minimum of 

6.2 

The re
constructed using the architectural information listed in Table 1
that deviate substantially from the above 
those presented in this report.  Therefore, if the design changes, RWDI should be contacted and 
requested to review the impact on the wind loads.
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Note: Wind Speeds shown are 3-second Gust Wind Speeds (m/s) at 10 m height in Open Terrain

Agaogla Maslak EGYO Project - Istanbul Project # 1300132 Date: Oct. 30, 2013

Figure No. 3Directional Distribution of Local Wind Speeds
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