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Abstract

This paper aims to study the effects of posttensioned strands on the performance of self-centering
connection subjected to the fire loading. This connection, which is used in moment resisting and braced
frames, is particularly designed for areas with high seismic risk. Self-centering connection consists of
posttensioned elements such as strands and bars to reduce the residual drift in the structure and energy
dissipater devices to dissipate the seismic input energy. Since one of the most possible scenarios during
or post an earthquake is a fire event, evaluating the behavior of these connections and their components
under fire loading has significant importance. Accordingly, in this study a self-centering connection with
strands as posttensioned members and angle as energy dissipater devices, is selected. This connection is
simulated using finite element modeling and is verified based on available experimental results. Then,
another experimental study, which includes testing of a beam to column connection with web cleat joint
under fire, is modeled and validated. Since no experimental research is available for self-centering
connection subjected to the fire loading, this verified model is used to ensure the precision of modeling
the behavior of an angle connection at elevated temperatures. Afterwards, the connection model is
subjected to the fire loading assuming two cases of protected and unprotected strands. The moment-
rotation curves for both cases in different temperatures are obtained and compared. The analytical

results show that up to ¥- - degrees Celsius these curves are completely matched since, up to these point

material properties of steel do not undergo considerable degradation. However, as the temperature
increases, the model with protected strand shows more strength compared to the model with unprotected

strands. So that, maximum moment of the model with protected strands in &- -, £+ - and V- - degrees

Celsius is &7, rv/and AA/ higher than that of the model with unprotected strands, respectively.

Keywords: posttensioned strand, self-centering connection, fire loading, finite element modeling
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