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1. Introduction

To study the response of the hydrodynamic forces of the passing impact, the simplest structure, which is a
beam, is selected, and its pressure and response are assumed to be two-dimensional. The Euler-Bernoulli
classical beam theory is used on the assumption that the natural cross-sectional area of a plate remains flat
during deformation. In the two-dimensional state, the body is assumed to enter the water surface vertically,
which means that the fluid flow is symmetrical. The theory of pressure-induced wedge plate vibration model
is proposed using Euler beam theory assuming boundary conditions and constant loading.

2. Wagner's classical slamming loading theory

Wagner developed the method of the theory of the wedge inserted in water, taking into account the height
of the free surface. The assumptions are that the fluid is non-viscous and incompressible, and the acceleration
of the fluid is much greater than gravity, so gravity can be ignored.

3. Results and discussion
3.1. Beam vibration analysis under slamming load

The equation governing the beam in local coordinates is written as equation (1).
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The sides of the equation along the entire length of the beam are obtained as equation (2).
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3.2. The effect of added mass at different cross-section angles

The response of the deformation in the middle span of the double-ended joint beam with the cross-section
angle p=45° and the vertical velocity of the impact is constant and equal to V=5m/s in two cases without the
effect of added mass and with the effect of added mass was investigated. In the case with the effect of added
mass, the graph has a little more curvature, but the range of deformation in the middle of the span is the same.
The bending moment in the middle span in two cases without the effect of added mass and with the effect of
added mass was investigated. In this case, the effect of the added mass causes a slightly greater curvature, but
the range of the bending moment in the middle of the span is the same.

The deformation of the middle span with cross section angle f=15° in two cases without the effect of added
mass and with the effect of added mass was investigated. In this case, the maximum response rate has increased
significantly and the graph is more curved. The bending moment in the middle span with cross section angle
B=15° in two cases without the effect of added mass and with the effect of added mass was investigated. In this
case, the maximum response has increased significantly and the graph is more curved.

By comparing, it can be seen that by reducing the cross-section angle, the effect of the added mass becomes
more visible in the responses, and by considering the effect of the added mass, the maximum responses
increase.

3.3. The effect of added mass at different speeds

The deformation response of the middle span with the section angle $=15° and the passing speed V=10m/s
in two cases without the effect of added mass and with the effect of added mass was investigated. As it is clear
from the graphs, in the case with the effect of added mass, the graph has a greater response and increases with
a more uniform slope.

The bending moment in the middle of the span with the cross-section angle f=15° and the vertical speed of
the constant impact equal to V=10m/s in two cases was investigated. As it is clear from the graphs, in the case
with the effect of added mass, the graph has a greater response and increases with a more uniform slope.

It can also be seen in the comparison of different speeds that with the increase in speed, the effect of the
added mass on the response of the structure is greater.

4. Conclusions

The effect of passing speed has been investigated, and the deformation response in the state with the effect
of added mass of the maximum graph has a greater response and increases with a more uniform slope. Also,
the bending moment graph has a greater maximum response and increases with a more uniform slope. With
the increase in speed, the influence of the added mass on the responses of the structure is greater.

Also, the influence of the cross-section angle has been investigated, which in the case of the deformation of
the middle of the span with the effect of the added mass, the maximum response rate has increased and the
graph has more curvature. The bending moment diagram with the effect of added mass, the maximum amount
of response increases and has more curvature. By reducing the cross-section angle, the effect of added mass
becomes more visible in the responses. Also, taking into account the effect of added mass, the maximum
responses increase.

The effect of passing speed has also been investigated, and the deformation response in the state with the
effect of added mass of the maximum graph has a greater response and increases with a more uniform slope.
Also, the bending moment graph has a greater maximum response and increases with a more uniform slope.
With the increase in speed, the influence of the added mass on the responses of the structure is greater.
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