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ABSTRACT

This study examined the reduction effect of a hydrodynamic force acting on the vertical wall of a portable water storage
tank with a convex bottom floor. For the numerical simulation, the linearized Peregrine’s equation was used to analyze the
lapping waves in the tank caused by water falling from a supplying nozzle. The hydrodynamic force could be calculated
by measuring the maximum run-up wave height at the vertical wall. The initial conditions of the numerical experiments
were set up by controlling the positions and heights of the water supplying nozzle. Finally, the hydrodynamic force acting
on the vertical wall can be reduced by the convex bottom design of the portable water storage tank so it can be applied
to improve the structural stability.
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Figure 1. Schematic diagram of the present study.
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Figure 2. The schematic diagram of the numerical basin system.

Table 1. Maximum Run-up Amplitude and Reduction Ratio

T I

Nozzle Reentrant bottom™ Convex bottom . .
Case Reduction ratio (%)
z, [m] a [m] Thnax_[M] Ry Mhnax[M] R
1 0.1 0.1187 1.6716 0.0905 1.5037 10.0
2 2 0.2 0.2375 2.5400 0.1809 2.1090 17.0
3 0.3 0.3562 3.5740 0.2713 2.8165 21.2
4 0.1 0.1193 1.6855 0.0758 1.4149 16.1
5 -3 0.2 0.2386 2.5488 0.1515 1.9010 25.4
6 0.3 0.3579 3.5901 0.2273 2.4594 31.5
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