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A Proposal of Quasi Static Seismic Force for Arches subjected
to both the Horizontal and Vertical Seismic Wave
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Abstract

Only horizontal seismic waves are often applied as designed load to a rectangular rigid frame because the influence of
vertical seismic waves is considered small so as to be able to ignore it. But, as for the seismic responses of shell and
spatial structures, the responses in the vertical direction is significantly amplified and the vertical responses are amplified
even if they are subjected to the horizontal seismic wave only. And also, the horizontal and vertical seismic responses of
shell and spatial structures are amplified by vertical seismic waves. An arch has been often used as the main structure
component of the large spatial structures and is the mostly simple structure with the seismic response characteristics of the
spatial structures.

In this paper, for arches as a simple example of the shell and spatial structures, the dynamic characteristics ,when the
structures are subjected to the horizontal and vertical seismic wave at the same time, are studied, and the horizontal and
vertical static seismic force, which have simple forms but hold the response characteristics of arches, are proposed.
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