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NUMERICAL STUDY OF UNDERWATER
EXPLOSION NEAR AIR-WATER SURFACE

Fu Song Wang Zhiping Zhang Zhaoshun Cui Guixiang
( Tsinghua University, Beijing 100084, China )

Li Runshan
(Naval Office of Engineering Design, Beijing 100841, China )

Abstract The strong blast-wave generated from an intense underwater explosion interacts
strongly with the air-water interface, forming refractive shock wave and reflective rarefaction
wave. These waves are regular initially, but soon develops into irregular pattern. Accompa-
nied with this interaction between the blast wave and the free surface, a spray dome forms
and develops into a huge hollow water-column. These complex ruysical Zeatures put great
demands on numerical computation th2t th2 numerics should be able to capiure severe free-
surface distortion and ~omnplex wave pattern. In the present work, we apply the level-set
function approach to resolve the free-surface motion, the distortion of the surface and the
interactions between air water interface and blast wave can be successfully captured. The
present method is simple and second-order accurate. It provides an effective means for

solving the problems involving free-surface motion.

Key words blast wave, free surface, level-set function, refraction wave, rarefaction wave



