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ABSTRACT

Keywords : Steel-Reinforced-Concrete (SRC) Structure, Column,
Width-to-Thickness  Ratio, Beam-to-Column Moment

Connection, Shear Strength of Connection

The design specifications and literatures related to SRC columns and
beam-column connections in the United States, Japan, and Taiwan were
collected for the revision of Taiwan Design Specifications and Commentary
of Steel-Reinforced-Concrete Structures. The revision recommendation will
be expected to be an essential reference for design and construction of SRC
structures in Taiwan. Design of Reinforced-Concrete-Column and steel beam
connection (called RCS connection) has been included in the design
specifications of United States and Japan. However, this connection type has
not been included in Taiwan specifications. This work was focused on
revision of SRC code in Taiwan. In terms of SRC column design, concrete
strength, steel strength, column reinforcement spacing, and column
width-to-thickness ratio are revised based on AISC 341 (2016). Integrating

the design theories of U.S. and Japan, as well as the research results in Taiwan,

a new section of RCS design was recommended to the updated SRC code.
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ABSTRACT

Keywords : Sedl structures, Design, Seismicresistance

The currently used Design and Technique Specifications of Steel Structures
for Buildings in Taiwan was published in 2010, which was more than a
decade ago. At the time it was published, it was mainly based on the
specification of the AISC 2005. The AISC specification has been modified
twice since then due to the research and engineering needs of the time.
Meanwhile, the engineering technology of steel structures in Taiwan has
also improved to a great extent during this period. There have been changes
in the manufacturing, hoisting, and inspection methods, and recent designs
often use some seismic structural systems and beam-column joints, many of
which are not available in the current specifications. In addition, the major
steel-related specifications in Taiwan such as CNS 2947 and CNS 13812
have also been revised recently.

Therefore, in order for Taiwan’s steel structure design specification to be
more standardized, for the content to be more compatible with the current
situation to meet the needs of the industry, and to be more in line with the
new trend of international technological development, it is advisable to
develop a new version of the Taiwanese steel structural buildings design

specification.
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ABSTRACT

Keywords : Static analysis, Design wind load, Load combination,

Wind tunnel test

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.
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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 1s 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
1n AIJ and ISO codes. The second suggestion in this research is
to replace the current simplified procedure with the same one
adopted in AIJ 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.
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ABSTRACT

Keywords : Wind Tunnel Test; Computational Fluid Dynamics; Neural
Network; Meteorological Data; Wind Speed Probability

In either the wind environment analysis or indoor natural ventilation
assessment, collection and analysis of 10-20 years’ wind speed data of
nearby weather stations are necessary for evaluating the wind speed
probability distribution in each direction. The Central Weather Bureau has
33 ground-based weather stations; their coverage is not so comprehensive
and some of them are new. In recent years, the Central Weather Bureau has
set up 436 automatic weather stations in Taiwan, but the amount of data is
still insufficient due to shorter collection time and instrumental malfunction.
How to reasonably convert wind speed information from meteorological
stations to wind speeds at construction sites has also been a topic of concern
to the wind engineering community. The often-proposed solution is to use
simulations to correlate station wind speeds with site wind speeds.

This study selects the Bangiao district of New Taipei City as the
demonstration area. The main work includes 3 items. First, the wind speed
data of automatic stations in the area is complemented by the artificial
neural network method for representing weather station statistics efficiently.
Second, the building model data of NLSMC is collected for CFD simulation
to understand the relationship of wind speed between the weather station
and other locations in the area. Finally, the wind speed map conversion
mechanism is established to obtain the monsoon information of any

location.
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