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CAAD System for a Space Structure Based on an Algorithm

Generating Ocean Wave
Design Aid Using Contour Lines and an Applied Example

OShuichi ASAYAMA ™' Tadayuki KINJO™*
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Nowadays the design procedures are shifting to be integrated by Building Information Model from the past way
where architectural, structural and environmental designs were conducted separately after meeting for the project.
The reason seems to be not only modernization of the process from design to construction for efficiency but also the
pursuit of complex and 3 dimensional space never been seen in the past using modern technology. The later trend
can be understood when design works of Frank O. Gehry, Zaha Hadid, Herzog & de Meuron are mentioned.
Under the above situations, authors have been engaged in developing new structures based on the form system of
nature such as bifurcation of a tree, land erosion and propagation of ocean wave. These researches ware carried out,
keeping certain distance from the microscopic rationality in the modern structures. The activities stem from the
philosophy that nature still has a large number of morphogenetic systems to be learned and macroscopic rationality
and that leads to complex but rational space like nature we have never experienced. In this paper the authors present
a design aid system for planning on complex 3D space based on ocean wave theory using contour lines and verify
the validity of the procedure through a design example.

Firstly ocean wave theory on swell is described briefly. Secondly a numerical method for drawing contour lines
based on partial differentiation and one based on mesh division are compared and the later is adopted because of its
flexibility to complex form. The former has some difficulties in determining contour at the top of the wave and
analytical area. This CAAD system provides contour lines with arbitrary pitch and number if the designer specifies
them. Next authors attempt to conduct planning on a marine museum with 3D wavy form by operating the system.
The model has a dimension of 180m X 120m. The contour lines displayed on the plan are helpful to grasp the space
where a human can walk around without knocking his head against the wall leaning to all directions. They also
provide usable area comparing with total area in plan. Thus the repeated process of form generation and planning
are completed and 3D model is generated. The designer can understand complex interior space easily through
perspective view rendered.

Finally the authors conclude that the CAAD system is helpful to understand relationship between complex 3D
space and the plan when they conduct planning through a design example of a marine museum project.

R25

*1 Professor, Department of Architecture and Building Engineering, Tokyo Denki University, Dr.Eng.
*%2  Shuuken Sekkei Inc. , Ex-Graduate Student of Tokyo Denki University, Master Eng.

— 138 —



