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ABSTRACT

Introduction

Considering that pontoon breakwaters are among the most common floating breakwaters, which have many advantages over
other types of fixed breakwaters, these types of breakwaters are used in many recreational ports today. These breakwaters consist
of a number of separate pontoons connected to each other, which are usually made of reinforced concrete. The structural design
of breakwater parts is done in such a way that its assembly is easy and cheap. The parts of this breakwater can be separated and
transported more easily than other breakwaters. Pontoon breakwaters have advantages over other floating breakwaters. A review
of past research shows that regarding different types of breakwater structures, various studies have been carried out in both
numerical and laboratory (field) studies departments inside and outside the country, and most of the researches have been
conducted after investigating the effect of parameters has been effective on the design of this breakwater, while in the present
research, a sample of the designed breakwater has been exposed to waves and the effect of these waves on the various
displacements of the structure has been investigated.

Methods and materials

In this research, ANSYS AQWA software was used and the analyzes were performed in the form of hydrostatic analysis and
time history analysis by applying the 20-year average wave conditions of the region and time history analysis under the
conditions of regional limit waves. AQWA software was developed around 1984 by WS Atkins to analyze and evaluate offshore
and offshore structures. This software has the ability to create a mesh automatically, and you can also draw the geometry of the
structure in CAD software such as CATIA and Solidworks and then import it into this software. Of course, this software has
been purchased by ANSYS since 2008 and now it can be used under one of ANSYS software modules. AQWA deals with the
hydrodynamic simulation of marine engineering problems such as oil platforms, marine structures, wave motion, etc. and
includes two modules, Hydrodynamic Diffraction and Hydrodynamic Time Response.

Results

The results of this research show that the highest amount of displacement occurred in the Heave movement (wave period of 6
seconds) and the lowest amount of displacement occurred in the Surge movement (wave period of 2 seconds). Also, the results
show that the amount of rotation around the Z and Y axes against The rotation around the X axis is very small, even the maximum
values of the rotation around the Y and Z axes are lower than the minimum rotation around the X axis with a value of 6.7504e-
05 (°/m) which occurs in a period of 2 seconds
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Line A: Radiation Damping, Global Y — Global Y (N/(m.s)) {m1)
Line B: Radiation Damping, Global Z — Global Z (N/(m.s)) (m1)
Line C: Radiation Damping, Global X — Global X (N/(m.5)) (ml)
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Line A: Structure Position — Global Y (m) (m1)
Line B: Structure Position — Global Z (m) (m1)
Line C: Structure Position — Global X (m) (m1)
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Line A: Structure Position — Global RX (*) {m1)

Line B: Structure Position — Global RY (*) (m1)
Line C: Structure Position — Global RZ (*) (m1)
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— Line A: Structure Force, Diffraction Only — Global Y (N) {(ml)
Line B: Structure Force, Diffraction Only — Global Z (N) {m1)
Line C: Structure Force, Diffraction Only — Global X (N) (m1)
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Line A: Structure Force, All— Global Y (N} (m1)
Line B: Structure Force, All — Global Z (N) (m1)
Line C: Structure Force, All —Global X (N) (ml)
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Line A: Structure Position — Global Y (m) {ml1)
Line B: Structure Position — Global Z (m) {m1)
Line C: Structure Position — Global X (m) {ml)
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Line A: Structure Position — Global RX (°) {m1)
Line B: Structure Position — Global RY {°) {m1)
Line C: Structure Position — Global RZ (°) (ml)
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Line A: Structure Force, Diffraction Only — Global Y (N} {mL)

Line B: Structure Force, Diffraction Only — Global Z (N) (ml)
Line C: Structure Force, Diffraction Only — Global X (N) (m1)

3.248 -
-
S
<
)
o 2
X
H
g 1
E
s 0 /\~
3
2
<
ooy -
-2.196
0 4 3 12 16 20 24 30

Time (s)

Gy O sl yiite 55w 2.196x10° 3 3. 2475100 1y ] e o8 3 oo (9 Z yomme el 5 gy iy 555 s o
-0.322x10°% 5 1.14x10° 1 5,85 (95 35 X csbiwly 53 ol i J 5 =1.33x10° 5 1.89x10° 1, Y (sl )5 35

obj e w Y, Z, Xaluke! 33 S (595 (350
sl Gloj oy ZY X glaygome (sl )3 odel 292 4 S (9, Sl (M) SIS



o gl j3liad (S50 03l 3,5k 1 190l Sanlydg,ieh 5 oaid o yial sy 5 (5308 o

———— Line A: Structure Force, All —Global Y (N) (m1)

Line B: Structure Force, All— Global Z (N) (m1)
Line C: Structure Force, All —Global X (N) {(m1)
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