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Research on Dynamic Behavior of Double-Layer Barrelvault Arch
Systems Subjected to Earthquake Loadings
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Abstract

This paper presents dynamic behavior of double-layer barrelvault systems subjected to earthquake loadings. In order to
investigate different seismic behaviors according to Time History Analysis (THA), six open angles were employed and different
fundamental frequencies corresponding to each open angle were considered. A total of 24 double-layer structures were developed
by using Midas Gen., which is a computer analysis program and then THA with three different earthquakes with 5% damping ratio
was performed. This study investigated the characteristics of the dynamic response for X-, Y- and Z- directions, both subjected to the
hotizontal earthquake (H) and applied to the vertical earthquake (V) with respect to the each variable, which assumed to be
important aspects for spatial structure. In order to examine the dynamic characteristics, the ratio of accerelation in specific nodes of
barrelvaults was evaluated at the time with maximum response. The main purpose of this study is to obrain equations of the
equivalent earthquake loading with respect to the barrelvualt systems.
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