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An analytical study for predictions of maximum deformations of single-degree-of-freedom
models under severe earthquake obtained around epicenter

Hiroyuki NAKAHARA, Iathong CHAN", Kodai TODAKA ** and Mikako SAKAI **

Kumamoto earthquakes which occurred on May 14th and 16th in 2016 caused severe damages to some buildings at the central place

of Kumamoto city. The epicenters of the earthquakes are only 20km apart from the central place of Kumamoto city. There are some

reinforced concrete structures were damaged by the earthquakes. In order to predict the maximum response of the damaged buildings,

the seismic response analysis was conducted by using the single-degree-of-freedom system with elastic and plastic behaviors. The

strong ground motions recorded at the seismographs near to the damaged building were used to the time history analysis. The maximum

elastic response of the restoring force was defined as the maximum capacity Pemax. The main parameter of the analytical study was the

ratio of the yield strength to Pemax. The analytical results were compared to the theorical curves based on the assumption of equating the

energies between elastic system and elasto-plastic system. The calculated maximum deformations by the numerical analysis showed

lower than the predictions by the theory.

Keywords: Kumamoto earthquake, elasto-plastic systems, time history analysis, property of energy conservation
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