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SEISMIC RESPONS EVALUATION FOR FRAME-SUPPORTED
MEMBRANE ROOF STRUCTURES USING EQUIVARENT STATIC LOADS
— An Example with a Single Layer Cylindrical Roof Structure —

Jun Fujiwara”
Toru Takeuchi

Kenshi Oda™

SYNOPSIS

In seismic design of general architectural structures, earthquake is considered as horizontal static loads. In several studies,
however, it has been pointed that vertical vibration can be observed in seismic response of large-spanned roof structures such
as frame-supported membrane structures. If seismic design of large-spanned structures is performed by using only horizontal
static loads, structures may not have enough strength for earthquake.

For above mentioned problem, Takeuchi ef. al. proposed a seismic response evaluation method. In this method, horizontal
and vertical accelerations were considered, and they were amplified along ratio of fundamental frequencies of roof and
structure.

In this paper, the seismic response evaluation method is applied to a cylindrical frame-supported membrane structure.
Response spectrum analysis is also performed, and the results are compared. It is discussed that seismic response of

frame-supported membrane structures can be accurately evaluated by using the method.

*1 Research Engineer, Advanced R&D Department, Taiyo Kogyo Corporation, Dr. Eng.
*2 Assoc. Prof., Dept. of Arch. and Building Eng., Tokyo Institute of Technology, Dr. Eng.
*3 Research Engineer, Advanced R&D Department, Taiyo Kogyo Corporation, Dr. Eng.
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