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Abstract
Development of tsunami numerical analysis technique which is a combination of
2dimensional run-up analysis and 3dimensional pressure wave distribution
analysis
Sosuke Fukatsu

(1) Introduction
Various damage was caused by the 2011 off the Pacific coast of Tohoku
Earthquake, such as human damage, building damage, vessel damage, and infrastructure
damage . To reduce the human damage and the building damage, the tsunami
inundation analysis and the wave pressure distribution analysis are necessary

The present tsunami inundation analysis is using a numerical analysis based on the
shallow water theory which treats transmission of a tsunami as a phenomenon on the
two-dimensional surface. However, in the run-up analysis, it is difficult to reproduce the
propagation of tsunami between the building. Moreover,since it is not possible to
determine the wave power directly, it is difficult to assess the damage of the building in
the land-region. On the other hand, using the three-dimensional analysis technique ,
by carrying out the actual wave simulation behavior to be expressed in detail, and it is
possible to evaluate tsunami wave force appropriately ,. But, when performing the
tsunami analysis from the wave source to the terrestrial, the number of computational
this study , is to understand the common point of grid becomes enormous , and
calculation time is not practical because the increase significantly, as compared with the
run-up analysis on two -dimensional plane. The object two-dimensional tsunami run-up
analysis technique, and the calculation method of the three-dimensional wave pressure
distribution analysis techniques, with investigating the source codes, and to develop a
hybrid tsunami analysis technique which combined two-dimensional run-up analysis
and the three-dimenstional wave pressure distribution analysis.

(2)Results

Two -dimensional tsunami inundation run-up analysis program and three-dimensional
wave pressure distribution program were analyzed with object-oriented modeling
technique, The class structure of the tsunami analysis was constructed with the region
object consists of both, the water level evaluation object and the flow rate evaluation
object. Based on “Tsunami_Code”, the water level evaluation object and the flow rate
evaluation object of the two-dimensional tsunami inundation analysis is defined,Based
on “CADMAS-SURF”, the water level evaluation object is defined with an object



-oriented analysis of VOF method and the flow rate evaluation object is defined with an
object -oriented analysis of SMAC method for the three-dimensional wave pressure
Also the instance of the water level evaluation object and the flow rate evaluation object
analysis and three -dimensional analysis are different, to make the for, two -dimensional
rule for transforming instance of both method, a hybrid tsunami analysis technique
which combined two-dimensional run-up analysis and the three-dimensional wave
pressure distribution analysis can be obtained.



