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Verification of Calculated Hydrodynamic Forces Acting on
Submerged Floating Railway In Waves

Sung-il Seo - Hyung-seok Mun - Jin-ho Lee - Jin-ha Kim

Abstract In order to rationally design a new conceptual submerged floating railway, prediction of wave forces applied to
the structure is very important. In this paper, equations to calculate such forces based on hydrodynamic theories were pro-
posed and model tests were carried out. Inertia forces and drag forces, calculated using Morison’s equation and the linear
small amplitude wave theory, were in good agreement with the results from model tests conducted in a wave making tank.
Drag forces were negligible compared with inertia forces. Also, wave forces showed linear variation with the changing
wave heights. It was revealed that the linear wave theory and Morison’s equation can give a simple and useful solution for
the prediction of wave forces in the initial design stage of a submerged floating railway.
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Fig. 1 Submerged floating railway
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Fig. 2 Wave profile in finite depth
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Fig. 3 Schematic diagram for measurement of wave forces
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Fig. 5 Horizontal wave forces acting on structure of submerged
floating railway
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Fig. 6 Vertical wave forces acting on structure of submerged
floating railway

Table 1 Wave heights and periods for test

Description Value Remarks
Volume V' 12,900m* Designed section
Area(horizontal) 4 1,046m?
Area(vertical) 4 1,245m?
Recommended
Inertia Coefficient C; 1.6 coefficient[6]
Drag Coefticient Cpp 0.7 izz(;}?z:tl?;]d
Density p 1,025kg/m’
Wave height 3m
Wave Period 7' 10sec
Wave circular frequency @ 0.628
Wave number £ 0.0419 Determined by Eq.(5)
Keulegan carpenter 0.14 Wave Velocity xWave
number Period/Diameter
Depth of sea bottom H 60m
Depth of SFT = 40m
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Fig. 8 Horizontal wave forces with changing wave heights
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