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APPLICATION OF SI METHOD AND FUZZY SI METHOD TO CABLE ADJUSTMENT OF BRIDGES
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By Hitoshi FURUTA, Masahiro KAMEI, Masakatsu KANEYOSHI, Hiroshi TANAKA

One of the most important aspects in the construction of cable-stayed
bridges is to adjust cable tension stresses properly. For example, during the
construction of cable-stayed bridges using the cantilever method, cable
tension adjustment is usually undertaken in each step of the installation of
the cable between the towers and the girders. This adjustment reduces the
discrepancies between design tension and measured tension in the cables,
thus avoiding over-stressing of the structural members.

This paper presents a new method of estimating cable tension adjustments
through the use of System Identification (SI). Moreover, an attempt is
made to develop a more practical method, i.e., Fuzzy SI Method (FSI),
using the fuzzy set theory. The use of fuzzy regression analysis makes it
possible to reduce the computation time and load. These two methods
are compared through several numerical examples. The results show that
the both methods proposed here are not only simple to handle but also
very practical for the design and construction of cable-stayed bridges.

Key Words : cable-stayed bridge, cable tension adjustment, fuzzy regression
analysis, fuzzy set theory, system identification
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