
Overview
In the hold of a bulk carrier, an arching mechanism is formed with granular cargo such as coal and iron ore as a result of
the deflection of the bottom plate, and there is a possibility of redistribution of earth pressure acting on the bottom plate.
We created a vertical vibration model experiment device with a square bottom plate that deforms elastically, and
observed the trend of soil pressure changes before and during vibration.
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A smaller slope linear relationship was obtained compared to 
the design formula, indicating the possibility of overestimation 
in the design formula for dynamic loads.
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The distribution of earth pressure in a static state is generally 
uniform.

 The dynamic pressure is larger in the central part.

The local composition of the soil changes, and the 
load is redistributed as the load transmission path 
changes like an arch.

Due to the deflection of the base plate caused by soil weight, the earth pressure at the center of the base 
plate is small before shaking (arching formation).

Even after shaking, the arching is maintained, and the arch shape does not change.
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The elevation of the ground contributes to the stability of the arch structure, 
and if the ground elevation is sufficient, the arch will not collapse due to 
vertical vibration.
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Investigation of granular cargo pressure 
on the ship’s bottom due to vertical vibration


