Research Project Design

Research Project Objective:

The primary objective of this research project is to analyse how various high-rise building designs manipulate wind forces and why certain architectural forms are better suited to their specific geographic locations. The study will focus on three iconic skyscrapers: the Burj Khalifa, the Empire State Building, and Taipei 101. These structures, though all towering feats of engineering, are situated in distinct environments, each influencing their design and construction in unique ways.

Overview of Selected Buildings:

The Burj Khalifa (Dubai, UAE): Completed between 2004 and 2009, this structure represents modern advancements in skyscraper design, built to withstand the high winds of a desert environment.

Empire State Building (New York, USA): Finished in 1931, this iconic building was constructed during the early 20th century and reflects the design constraints and materials available at the time.

Taipei 101 (Taipei, Taiwan): Completed between 1999 and 2004, Taipei 101 was designed to withstand the frequent typhoons and seismic activity common in Taiwan, incorporating advanced engineering solutions.

Key Areas of Investigation:

Wind Manipulation in Design: How do the design elements of each building mitigate the effects of wind? Each building’s shape, height, and structural elements will be analysed for their ability to reduce wind resistance, sway, and overall aerodynamic performance.

Geographic and Environmental Influence: The project will explore how each building’s location, such as climate, wind patterns, and seismic activity, influenced its architectural choices. How did the environmental conditions drive design adaptations, including the use of aerodynamic shapes, damping systems, and materials?

Impact of Construction Era on Design and Materials: Analysing how the era in which each building was constructed influenced both its design and materials. What technologies and materials were available during each period of construction? How did these limitations or advancements shape the buildings’ structural integrity and wind resilience?

Research Questions:

How did the time period of construction influence the architectural design and materials used in each of these buildings?

What specific environmental factors (such as wind speed, temperature, and seismic activity) were considered in the design of each building?

How did technological advancements or limitations in materials during the construction period affect the wind resistance and overall safety of the buildings?

By comparing these three structures, this research will shed light on the evolving approaches to high-rise building design and the influence of geography, climate, and available technology on the engineering decisions that shape iconic structures.
