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Effects of Water Covering on Impulse Transfer in Shallow
Buried Explosions
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Abstract: Shallow buried explosions covered by water are one of the major threats to armored vehicles fighting in tidal
flat areas. Based on the influence of both the water layer and sand layer, the impulse transfer characteristics of shallow
buried explosions covered by water are significantly different from those of traditional shallow buried explosions. To
characterize the influence of water covering on impulse transfer, this study employed a fluid-structure coupling algo-
rithm to simulate shallow buried explosions covered by water using the finite element software AUTODYN. The results
demonstrate that the fluid-structure coupling method can effectively simulate shallow buried explosions covered by wa-
ter. Water covering enhances the impulse transmitted to the target in shallow buried explosions and the impulse increases
with an increasing depth of the water layer. The thickness of the cushion layer placed at the bottom of the explosive also
affects impulse transfer. The results of this study can provide useful guide-lines for designing high-performance protec-
tion structures for armored vehicles used in tidal flat areas.

Keywords: shallow buried explosion; water covering; impulse transfer; fluid-structure coupling
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Fig. 2 Finite element model of shallow buried explo-
sions covered by water
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