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The Application and Limitations of Parametric Design in Architecture Design: Case

Studies from the Aspects of Form - Performance - Data Integration
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Abstract

This study examines the practical application and limitations of parametric design in contemporary architecture, focusing on projects adopting

fractal, Voronoi, and biomimetic principles since 2000. An analytical framework was developed across three dimensions—form, performance,
and data integration—and applied to four representative cases: Eden Project, Water Cube, Al Bahr Towers, and One Ocean Pavilion. The

results show that while parametric tools effectively supported form generation and structural optimization, their performance-driven and

data-linked applications were inconsistent. Some projects achieved genuine integration of environmental and structural data, whereas others

relied on parametric methods only nominally for visual expression. These findings highlight the need for clear criteria to distinguish between

practical and nominal uses of parametric design and to guide its future development in architectural practice.
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