Sguzeo slodl Jbgy dr Sl sloasll Too Lty 2lhb
’@'WWWlﬂ.o
Tz (65U o ya

oSy

L o3l 255 0l ool 5 ol sitln o551 ol copmsl ] ol 5 jolis Lo slo ol e lgisit 2o
G 5 adlbs 4S5 Zesl olan (il Jlos b ggo S 5 Slhoogas S9TUs5 5 ()10 0,5 (slogyei (T 4 oy
g5 Oy9me Wi e Sl shal ais 5o IS pshay b o (Sgyn o ouilid e sl o3l Blod 11 (ol 4l i
oty S allie (pl 53 tBly o @B (slo S5 gm0 4 5 hle (b S rgo gl s o5 Wil 438 15 ol
T blie (2555l (g g by s ol § Sy 0 Shos 050 5 (2 ) (IS (log i (5 45 oy o 45 e
ol by 5 058 (s catylod (oo J ST ko Sl a8 ol o (gla el o 550 g il il 5 ile (sleisih
58l e 5 b gsy ol 5 09,5 nd wplod a1y (5 iy el 57 (golatil (s agy gl da ol ol
aSsSal b 5 sli ol (sl (50,18 oy g5 T LS5 5 o ekl o ojl ¢yl At b gz ADINA
sy 2 S L p3le hagsy 0 e St e sobatil £ 1o il o Caronl 4 dr il il s 61 Lo oL
el 45 00,5 e (bl Gl YLa (0 A o gl 45 0391 (nl e ol £5 l (oo l,b Jglae
4S5 0ild (o e aygly cpl ol bile (sleaSs Tse chie a4 Y dazg L) Latis odgame o plaol Gldlas
25 A R e (b ol e
ablie (g5l aigs wgams Glall (gl o3l Jow o hle (sLiSs zge idebo Cblis (b o (le ojluie)lg uals

Optimum Design of Rubble-mound Breakwaters using
Finite Element Method

Abstract:
Study of different types of breakwaters has been one of the most important issues in marine
engineering research during the past decades. Breakwaters are commonly constructed to prevent |

| the harbors against wave action. Although there exist advanced, models in the literature regarding |

| design of breakwaters, there is not enough information on economically optimum design of such
| Structures.

In this paper, an economical analysis of breakwaters cross section is made to optimize the total

cost of construction. Using ADINA software, the stress — strain analysis of breakwater cross section '
i due to the economical external loads is performed and the results are presented in such a way that |

| they can be used by researchers and designers for optimum design procedure of such structures.

¢

o Keywords: marine structure, offshore protection, breakwaters, finite element structural design,
\ section optimization. :
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W=N*W1 ;W=[(d+h)* (Dy5,)*}/Sin 6 (3-1-3)
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(3-2-7)
ol anlss Coway (F-Y-A) abal 51 08 mge sl U5 atge 0 nelele
Wsum:“[+wint
dw/d 6=0 ; dW/d 6 +dW;,/d 6 =0
[2C(Cos 6+ Sin 0) + C,Cotg 6 (Cos €+ Sin 6) (Cos - Sin 6)- C,Cotg 6 (Cos 6+ Sin §) (Cos
8- Sin 0) - 2C;3 Csc 6(Cos 6+ Sin 0) - C; Cotg 8 Csc 6 (Cos 6- Sin 0)/ (Cos 8- Sin 0’ =0
(3-2-8)
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Hudson Formula Charts for Smooth Stones
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HI/H'0 | Angel(Degree)
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