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Abstract

An earthquake directly beneath the capital and a giant trench earthquake, which are feared to occur in the
future, may produce earthquake ground motions greater than those assumed by the current seismic design code.
In this report, the seismic evaluation method based on the energy balance method for steel building structures
against such huge earthquake ground motions was proposed, and the calculation examples of the model buildings
using it were demonstrated. An overview of the proposed evaluation method is shown below, as well as

calculation result of five model buildings.

1) The energy balance method considering multi-cycle deformation

In steel building structures, steel members may undergo fracture due to multi-cycle deformation under
long-duration earthquake motions. A calculation method based on the energy balance method that can
appropriately evaluate the effects of cyclic deformation of steel members was proposed in this document. In the
proposed calculation method, absorbed energy capacity of each story is determined by the calculating energy that
the beam-end can absorb until it reaches its the fracture limit ductility which is calculated based on the fatigue
limit curve equation of beam-end. By comparing this with the required energy of each story, the seismic safety of
buildings is verified. In addition, a method for calculating the required energy was proposed that considers
energy increase factor corresponding to seismic motion characteristics.
2) Calculation examples for seismic safety evaluation of five model buildings against huge earthquake ground

motions

Using the seismic safety evaluation method based on the energy balance method proposed in the report,
calculation for seismic safety evaluation against huge earthquake ground motions for five steel model buildings
(4-story office building, 8-story office building, 9-story office building, 12-story office building, 4-story
distribution warehouse) was performed. By using the calculation method proposed in this document, it becomes
clear how the ratio of required energy to absorbed energy capacity of each story changes depending on
characteristics and level of the input seismic motions, specifications of beam ends and usage of hysteresis

damper. Through these studies, we were able to demonstrate effectiveness of the proposed method.

1) Building Research Institute, 2) Nihon Sekkei Inc., 3) Meiji Univ., 4) JFE Steel Corp., 5) Kajima Corp., 6)
Nippon Steel Engineering Co., Ltd, 7) Nippon Steel Corp., 8) Nikken Sekkei Ltd, 9) Japanese Society of Steel
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