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Diffraction of Water Waves Around Vertical Fixed Structures with
Arbitrary Section

N. Talebbeydokhti and A.P. Zanjaninassab
Department of Civil Engineering, Shiraz University
‘Department of Civil Engineering, Persian Gulf University

ABSTRACT- In this paper, the developed computer program was applied to calculate the diffraction of water
waves around vertical fived structures. The wave diffraction was modeled using point wave source concept.
Assuming that the flow is non-viscous, irrotational, and incompressible, the governing equations are then
derived in the form of potential functions. The Green theorem was applied to solve these equations. Therefore,
reaction of wave, forces and moments on structure were analyzed through the velocity potential function thus
obtained. The accuracy of this computer program results are compred with availabe theoretical studies in the
literature. Design diagrams for structures with circular, elliptical, and square cross-sections are presented for
preliminary design and analysis.
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1. outgoing wave
2. dispersion equation
3. Cauchy principle value method

program
S. Lahy

(cpv) 6. shadow zone

1. Hwang, L.S,, and Tuck, E.D., "On the Oscillation of
Harbours of Arbitrary Shape," Journal of Fluid
Mechanics, Vol. 42, pp. 447-464, May 1970.

2. Garrison, CJ., and Chou, PP., "Wave Forces on
Submerged Bodies," Journal of Waterway, port
Coastal and ocean Engineering, ASCE, Vol. 98, No.
WW3, pp. 375-392, Aug. 1972.

3. Wehausen, J.V,, and Laiton, E.V., Surface Waves
Encyclopedia of physics, S. Flugge, Vol. 9, Fluid
Dynamics III, Springer-Verlag, Berlin, Germany,
1960.

¥4

3Ly e 6 (V) B (Y) GledSKa S s 3 0
mew’w))kbﬁgga)uxsjb)islbéuﬁ
.JJSOJLE:.UI‘)JS:LA LsLbojLu

4al 63l

4. diffracted wave and analysis

&

4. Isaacson, M.de st.Q., "Vertical Cylinders of Arbitray
Section in Waves," Journal of Waterway Port,
Coastal and Ocean Engineering, ASCE, Vol. 111,
No. WW4, 1978.

5. Gatrision, C.J., and Rao, V.S., "Interaction of wave
with Submerged Objects,” Journal of Waterways,
Port, Coastal and Ocean Engineering, ASCE,
Vol. 105, No. WW2, pp. 131-147, 1970.

6. Raman, H., and Vankatasaih, P., "Forces due to
Nonlinears Waves on Vertical Cylinders,"Journal of
Waterways, Port, Coastal and Ocean Engineering,

LWVA Wil oY o led (VA Jlw (I


https://dor.isc.ac/dor/20.1001.1.2251600.1378.18.2.8.1

[ DOR: 20.1001.1.2251600.1378.18.2.8.1 ]

ASCE, Vol. 102, No. WW3, 1976.

7. Dean, R.G., and Dalrymple, R.G., Water Wave
Mechanics for Engineers and Scientists, Advanced
Series on Ocean Engineering, World Scientific,
Vol. 2, 1991.

8. Dettman, J.W., Mathematical Methods in Physics and
Engineering, Dover Publications, New York, 1988.

9. Moskhelishivili, M.L., Some Basic Problems of the
Mathematical Theory of Elasticity, Netherlands,
Noordhoff, 1963.

Slaoslw a5 ool Go8 sy e i Gy N o

Gy ol eyl ‘;..»L’....ZJ\S wb OLL" «ul 5 (85 50e

AYVO

VPVA Laul oY o led (YA Jlo ezl

11. Mac Camy, R. and Fuchs, R.A., "Wave Forces on
Piles: A  Diffraction  Theory,
Memorandum, No. 69, USA Corps of Engineering,

"Technical

" Beach Erosion Board, Washington D.C., Dec,
1954.

12. Mogride, G.R., and Jamieson, WW., "Wave Forces
on Square Caissons", Proceedings of the 15th
International Conference on. Coastal Engineering,
Honolulu, Hawaii, pp. 2271-1289, 1975.

13. Isaacson, M.de st.Q., "Wave forces on Large
Square Cylinders," In Mechanics of Wave-Induced
Forces on Cylinders, Edited by Show, Pitman,
pp- 609-622 London, 1979.

\¥.


https://dor.isc.ac/dor/20.1001.1.2251600.1378.18.2.8.1
http://www.tcpdf.org

