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Abstract

This study investigated the effect of beam-end damage from the initial earthquake on the response during
subsequent earthquakes in steel structures subjected to multiple seismic motions, using numerical analysis. A five-
story ramen model created in SS7 was subjected to the Southern Hyogo Prefecture Earthquake. Based on the
fatigue damage index D calculated using 3D + DynamicPRO, a damage-reflected model was created by
incorporating reduced rotational stiffness and pin replacements. The results from applying the assumed Nankai
Trough Earthquake input were compared with those from a model without damage. The results revealed that while
the total inter-story shear force decreased in the damaged model, the inter-story drift angle in the lower stories
increased, causing a shift in the story where inter-story drift concentrated. This indicates that evaluations ignoring

internal damage from previous earthquakes may underestimate the collapse risk during multiple seismic events.
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