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Synopsis

Technical Research into Open CAE
Kenji SAITO

“CAE” (Computer Aided Engineering) refers to “use of computer technology to perform studies in advance into elements such as product
design and manufacturing and process design and the tools required to do so.” Among the various types of CAE, “Open CAE,” a type that has
appeared recently, features not only open sources, but also open application know-how.

This paper presents an overview of “Open CAE” with particular focus on Open CAE for structural analysis, a type that has recently been
attracting attention. In addition, commentaries are provided on examples of analysis based on research in the U.S. on OpenSees, the Open CAE
type most widely used across the world for structural analysis among Open CAEs in the field of building structure. Finally, the paper will look
at the potential for application of Open CAE in practical building structure design work.

A summary of the paper is presented below.

The greatest feature of OpenSees is that the basic unit is implemented using object-oriented language C++ and the user can program a
unique analytical calculation unit and plug it into the main body. In addition, because input data is written in Tcl language, advanced processes
can be performed in input data files such as looping and conditional branching with no need for compilation, affording the user a high level of
freedom.

On the other hand, OpenSees is intended for a wide range of usage that also allows for corrections and applications, for example, by entities
such as researchers, and this presents problems in terms of usability. For example, although the Tcl language is not particularly hard to learn,
available information on the language is limited, making it difficult to make a start. Moreover, in OpenSees, the interface to the Tcl language
in which user-created source code and input data are written also needs to be modified by the user. This presents the beginner with quite a
challenging obstacle. The user needs to be well-versed in both the C++ language used to configure the basic unit and the Tcl language.

Although, ordinarily, Open CAE is intended for researchers, it also has ample potential for use in practical work. While, compared to
commercially-available software, Open CAE is inferior in terms of usability for ordinary structural analysis, it offers strong possibilities for
use in practical work during special types of analysis such as those illustrated in the examples of analysis. For the average designer to be able
to use Open CAE to a greater extent than at the present time, greater data linkage with consistent structural calculation software and other

commercially-available structural analysis software in general use will be required.
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