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“You could look at nature as being like a catalog of products, 
and all of those have benefited from a 3.8 billion year research and development period. 

And given that level of investment, it makes sense to use it.”

Michael Pawlyn
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‘There is no better structure than the trunk of a tree or a human skeleton’

Antonio Gaudí
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The main issue about these structures is finding the most reasonable form 
to solve the problem of actual project.
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There is no analytical method of form-finding the optimal branching structure as a 
support of freeform architectural expressions.

Problem statement
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“How can we design structurally efficient three-dimensional branching structures 
as a support of freeform architectural surfaces?”

Research question
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branches iterations

Branching stuctures
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The main issue about these structures is finding the most reasonable form 
to solve the problem of actual project.
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Finding an (optimal) shape of a [form-active structure] that is in 
(or approximates) a state of static equilibrium.

J. Lewis

Form finding
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Calculation of arches and shells
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Optimal load path: minimal volume

MAXWELL’S THEORY
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Optimal load path: minimal volume

MAXWELL’S THEORY

min min minV A l F l1
i i i i iv= =/ / /

( ) ( ) ( ) ( )F l F l r rP Pi i compression i i tension loads reactions$ $ $ $+ = +/ / / /
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“How can we design structurally efficient three-dimensional branching structures 
as a support of freeform architectural surfaces?”

Conclusion



Thank you
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