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Earthquake Input Energy of Single-Degree-of-Freedom Systems

with Polylinear Load-Displacement Relationships
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Tomokhisa HIRANO and Koji OGAWA

This paper presents the prediction of damage-causing earthquake input energy used in energy-based
seismic design. Structures concerned are single-degree-of-freedom systems having various polylinear
load-displacement relationships. The apparent natural period of frames (the time required for one cycle
of vibration), accompanied by plastic deformations during earthquakes, is longer than the initial natu-
ral period. Moreover, input energy depends primarily on the apparent natural period. For the predic-
tion of input energy, this paper proposes use of the apparent natural period calculated from the mean of
the plastic dissipated energy per half-cycle in the whole vibration. A close agreement between results of
the proposed method and numerical response analysis is obtained.

Keywords : single-degree-of-freedom system, polylinear system, kinematic harcleni’ng,
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