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TSUNAMI SIMULATION USING 2D-3D HYBRID METHOD
BASED ON STABILIZED FINITE ELEMENT METHOD

Shinsuke TAKASE, Junji KATO, Shuuji MORIGUCHI, Kenjiro TERADA, Takashi KYOYA,
Kazuya NOJIMA, Masaaki SAKURABA and Kazuo KASHIYAMA

This paper presents a 2D-3D hybrid stabilized finite element method that enables us to analyze both fiahrami o
propagation and runup in urban areas with high accuracy and relatively low computational costs. The shallow water
equations are employed for 2D simulation of tifisbore flow in a global oceanic area, while the incompressible Navier-
Stokes equations are used to analyze 3D flow behavior in a local urban area. The SUPG method is commonly applied
to stabilize both the 2D and 3D FE discretized equations, and the VOF method is used to capture the 3D free-surface
flow. Meshes for 2D and 3D simulations are generated independently of each other and the method of multiple-point
constraint is applied to impose the continuity conditions of flow velocities and pressures at the interface between the
2D and 3D meshes of flerent topologies. Several numerical examples are presented to demonstrate the performance
and dficiency of the proposed hybrid method.
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