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1 Abstract 
The architectural form of tall and supertall buildings is a fundamentally influential factor in the building’s wind 

response. Under the action of wind, a tower’s shape can significantly influence the building’s occupant comfort 

levels, serviceability performance, as well as the effective wind loads which a structure must resist. As tall 

buildings advance to ever-increasing heights and, more recently, unprecedented slenderness ratios, the 

across-wind response, or lift response, of towers due to vortex shedding becomes the predominant 

contributor to wind response. The frequency and intensity of vortex formation off a bluff body is a function of 

the shape and width of the bluff body, and the speed of the flow. This is a critical relationship in wind 

engineering where fluid dynamics and architecture intersect, and is defined by the powerful Strouhal equation 

[1]. This paper shall investigate wind response as a function of the interrelation of the Strouhal number 

parameters with the structure’s own dynamic properties, as well as the wind environment in which the 

building is located. In addition, the potential benefit of Critical Width and Critical Mean Recurrence Interval 

plots as initial indicators at the conceptual stage of tower design will be highlighted. 

Keywords: Tall Buildings, Wind Engineering, Wind Tunnel Testing, Vortex Shedding, Strouhal Number, Shape 

Studies. 

 

2 Introduction 
The architectural form of tall and supertall buildings 

is a highly influential factor in the building’s wind 

response. A tower’s shape can significantly 

influence wind serviceability performance and the 

effective wind loads which the structure must 

resist. As tall buildings advance to ever-increasing 

heights and, more recently, to unprecedented 

slenderness ratios, the across-wind response, or lift 

response, of the tower due to vortex shedding 

becomes the predominant contributor to the 

tower’s wind response. 

Structural engineers have a long history of 

optimizing supertall buildings for different 

environmental effects, integrating architecture and 

engineering to achieve an optimum solution [2–4]. 

Projects such as Burj Khalifa in Dubai, UAE [5] and 

Tianjin CTF Finance Center, China [6] included the 

optimization of the structure’s shape and dynamic 

properties to improve the building’s wind response. 

Several studies have been conducted into the 

benefit of optimizing architectural form to improve 

a tower’s wind performance [7–13]. This paper will 

parametrically explore these variables to highlight 

trends in shape, structural dynamics, wind climate 

and exposure. Additionally, it will investigate the 

performance of shapes with a given Strouhal 

number and any trends that relate the variables 

studied. Such parametric studies will provide 

designers with an understanding of the potential 

influence a building’s architectural form can have 

369


	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	16706 Interrelation of Architectural Form and Wind Climate on the Wind Performance of Supertall Towers

	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


