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Collapse Analysis of Building due to Tsunami Debris Impact
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In the 2011 Great East Japan Earthquake, debris caused by tsunami such as cars and ships collided with
buildings and expanded the damages. A finite element analysis of a steel framed structure is carried out,
in this paper, to see the effects of seismic excitation, fluid force, buoyant force and impact force of the
debris on the structure. While the impact force caused by the debris collision made the crucial damage to
the structure, a large effect of the fluid force was confirmed from the numerical results.
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Fig. 1 A tourist ship washed up by tsunami
(Otsuchicho, Iwate, Asahi Shimbun news)
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Fig. 2 Seismic wave observed in Kesennuma city
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Fig. 3 Fluid force and buoyant force subjected to the building
and tsunami debris
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Fig. 5 Behavior of the building ~ Fig. 6 Behavior of the building
under fluid force and buoyant under fluid force and buoyant
force (9 m above sea level) force (11 m above sea level)
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Fig. 8 Collapse of the building model due to tsunami debris
collision (11 m above sea level)
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	１．はじめに
	ここで，Mx，My，Nはそれぞれx，y軸回りの曲げモーメントおよび軸力である．各項の分母は，各々の断面力が部材断面に単独で作用した場合の全断面塑性値である．動的解析での時間増分を1 msとし，時間積分法には数値減衰を考慮したNewmarkのβ法（β=4/9，δ=5/6）を用いた．
	３．解析結果



