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Rab—HOREEIToTbDOTHD. B L7 2 L — & TSI BRSO ) FNEE 2R L C AR OES & 5
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He L UCHESE T 5 - DICITEN i 2 B8 L2 i 21T 5 MER D B0, KN OSERr — A2 /B LT 570, Tk
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HZHBL L. RIZY R 2 b—F E TR ER L2 N E~ 32X I h 2, ZOSEIC K 20 ER L FFOFEO
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B U7 2 1031, 12 U DICIREEMRAT (RERS, 2015) Z BICEREKE NS R T 2R E e L. Zha i)l
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A numerical simulator for the evaluation of the effectiveness of lifejackets against drowning in tsunamis was
developed. None of criterion for lifejackets assumes tsunamis despite expectation of lifejackets as a measure
against tsunamis. To evaluate lifejackets in various and large-scale currents of tsunamis, a numerical simulator
considering both unsteady water currents and human movement is strongly demanded.

The Constrained Interpolation Profile-Combined Unified Procedure (CIP-CUP) scheme was combined with the
link segment model to simulate interactions between the fluid and subjects in the developed simulator. Fluid
motion is computed by applying the same fundamental equations of CIP-CUP scheme to air, water, and a human
body. Movement of a human body is represented by computing translation and rotation of each component
segment considering forces and torques from fluid and joints.

The developed simulator was experimentally validated using a large flume. A manikin laid on blocks was
swept down by a tsunami-like water current and caught by a vortex behind the blocks. The developed simulator
accurately reproduced both water currents and movement of the manikin. Next, movement of the manikin was
simulated with higher buoyancy assuming lifejackets. Consequently, a buoyancy corresponding to the manikin’s
weight caused the total submergence of the entire body. This is because the manikin received strong downward
force around the vortex, and thus this kind of forces are considered to be remarkable in the evaluation of
lifejackets in tsunamis.

Lastly, some instances of application of the simulator to actual tsunamis were shown. Tsunamis going out to
the sea through a river mouse and a wharf were taken up here. In a case of the river mouse, strong vertical
currents and mixing of air were caused by a large hydraulic jump and then flotation of a subject with a lifejacket
was hindered. In a case of the wharf, the subject received a strong impact when it fell from the wharf with a
shallow stream. In the near future, evaluation of actual lifejackets will be realized through application of the

developed simulator to various currents of probable tsunamis.
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