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Abstract

The In Taiwan's design wind code, it is clearly defined that the regulation content
regarding the design wind load on the mainframe system and local component claddings
is only applicable to those buildings with regular rectangular shapes. In design loads of
the mainframe system, the along-wind load is estimated based on the gust response factor,
the across-wind load and the torsional wind load are based on empirical models
approximated from wind tunnel test data. Reasonably combining along-wind,
across-wind, and torsional wind loads is one of the essential issues to define. According
to the current regulation, the along-wind, across-wind, and torsional wind loads are
individually applied to the structural model to obtain the corresponding individual
structural responses. By selecting the target structural response quantity, individual
along-wind responses, across-wind response, and torsional response are combined based
on the SRSS concept as a resultant response. The maximum wind loads in the along-wind,
across-wind, and torsional directions are not necessarily happening simultaneously. It
would be reasonable to involve a joint probability relationship when combining them.

This research adopts two approaches: (1) to obtain necessary wind force data of
buildings based on conventional wind tunnel testing; and (2) to proceed with static
analysis and dynamic analysis based on MATLAB-language programs for structural
response estimation. The research team has proposed two revision suggestions. The first
suggestion is to suggest a new combination of rules for the along-wind, across-wind, and
torsional wind forces. There are three approaches tested with the dynamic analysis results.
Although the comparison results are more conservative, they are genuinely faster than the
original way in the current code. The SRSS approach has also been verified to be precise
enough and applicable. Finally, the research team would like to propose a procedure
based on the same combination of rules in AlJ and ISO codes. The second suggestion in
this research is to replace the current simplified procedure with the same one adopted in
AlJ and ISO codes. If the existing code has remained, we can propose a new simplified
formula for the torsional wind force to replace the current one. The new one will provide
a better convergent result with the general formula for the torsional wind force.

Keywords: static analysis, design wind load, load combination, wind tunnel test.
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