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Fig. 1 Structure of beam and numerical analysis model
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Table 1 Bubble parameters and beam responses

The first frequency of bubble oscillation/(Hz)
No. R/(m) A Beam’s responses
Calculation Experiment

Sagging damage with a plastic hinge,

1 0.3 1.11 21.3 20.8
and central hull sidewalls buckling
Slight sagging dama ith
2 0.5  1.89 20. 4 21.1 RE sasging damage
central hull sidewalls buckling
3 1.0 3.83 20.0 21.9 Whipping response
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Fig. 4 Pressure distribution of fluid field under the beam (R=0.3 m)
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Fig. 6 Pressure distribution of fluid field under beam along the longitude of beam
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Fig. 7 Effect of A on fluid low-pressure range Fig. 8 Effect of A on final deformation of beam
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Characteristics of Flow-Field and Sagging Damage of Free-Free Beam
Subjected to Underwater Explosion Bubbles

LI Hai-Tao,ZHU Shi-Jian, DIAO Ai-Min, HE Qi-Wei
(Of fice of Research & Development s Naval University of Engineering sWuhan 430033 ,China)

Abstract: In order to probe into the damage mode and its mechanisms,a box-like beam was designed,
and numerical analysis and experimental verification were carried out. In the discussions,how vertical
bending load forms was investigated,and the properties of flow-field were analyzed in details when ex-
plosion bubble oscillates,how explosion parameters affect the dynamics of beams was attained,and the
basic condition for beam sagging damage was initially proposed. The results show that there exists a
low-pressure zone like a “concave” in the fluid between beam and explosion bubble when the bubble
contracts in the near-field,and the low-pressure field causes the sagging damage. If the parameter of A,
the ratio of stand-off to maximum bubble radius, meets 1<CA<C2. 5, explosion bubble will possibly
cause beams damage into sagging condition. The smaller the value of parameter A, the greater the im-
pact damage.

Key words: underwater explosion;bubble oscillation;flow-field characters; damage mode;free-free beam
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