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Topology optimization of steel cross brace in building facade design
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Abstract

This thesis presents a method for optimizing steel truss
structures in building fagade design. The objective is to determine

the optimum design of the cross-brace structure for fagade

applications with the aim to reduce material costs and

environmental impacts  while  maintaining load-bearing
performance according to standards. This is achieved through
mathematical modeling using the direct stiffness method and the
(BESO)

Rhinoceros3D

Bi-directional  Evolutionary  Structural Optimization

algorithm. The research tools used are: (1)
software, (2) Grasshopper software, and (3) Karamba3D plugin.
The result suggests that topology optimization can effectively
reduce material usage in construction while maintaining load-
bearing performance. Which is validated by SAP2000 Analysis
Software. The method also allows designers to determine the final
volume of the optimized structure.

This

study supports the implementation of

topology
optimization to enhance structural facade efficiency. This approach
not only contributes to cost reduction but also promotes
sustainable construction practices through reduced material
consumption.
Key words: Structural optimization, BESO, Direct stiffness

method, Steel truss structures
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