T
c/ﬂ.‘.”fﬁ‘/b

.hflu‘ g;**’w)lf ol UL’L’

(29 SB) Gyl yos wiigeo

‘;.ﬁ“) 0093' ‘SLQ om C’A)Q)s.e)i A'P,Y ‘S)LA%L?:)-? A 2 ‘Sﬁ.\:\-?:nse.é.;).ﬁjt"

15!
L yroo (pog

‘sjw A :.! M"J*Q)JSQ

91 515 4o




o )l e N i)



Hodl s 0

(29 SB) ol e (w0

K 0357 (5l 5% 30 5 59051 Y (§5Ml 32 A § 9 ST

Lo oo (pog2

: Lol olew!

gsjw ’..:.’W‘H)Sso

91 sl



So AT, Widged (55 [y U (il plaxil (b yo a5 (601,81 plod g o yole s |y Aol (Ll o



O399 Wdged 6y 1ye 4ol (Ll plaxil)o a5 (IS Al 35 50— Cawguigine ol (oo )|
O sl Holl iy i d g1 LS HUS (oled (i 9,00 0 2 Wil (sl (ilasal 31 T plexl
P9] o0 Jos 4 1) )i gyl JloS



Ao Corw yo.3

aliowwo ‘;)&05 d.od.ﬁ.o—gb‘ Jaaﬁ

1 @ ——— olds(h,)
y N — S 0395 (xS Tae Sy ouidS i by s (),),)
S —_— SiS yg90 Al (),Y
S o ol Slaal(1.3

Ao b o o S5 92 ddao ) s —p g0 Juaad

St oo 90yl 4Y 6,lab(2.1
S SLS(Y,),)
S e Tlool Cansls Y> £1931(2.1.2
R — Sg 0y (5l o3lw byl )b 56 (2.1.3
- Sl p (Ko b uxly (I Lr ogig o1y 3U(2.1.4
8- - 9031 Y (65l b dtwd ;LS L (6 5209395 alayl (2.2

0 e e e Bl 6 ) (s pma(2.3

e ey 2Ly ) Jie wlasine(2.3.1

11 e o o g9 65l ally !yl 092 (2.3.2

I o yig 5ol abaly b b o g G(2.3.3



N B e (V)
N S T 90 s b 59,1 2T Ol 2B S (VY
18 e OS Tgn i G930 T (B ol S5 Sl gl g (TY )

VP e S gy a5 gy ol 52 5l o (VY.

W S g0 A HLSle e 4 Goaly 1y0 O Gl (Al a8 > (F.Y
S luil oo gl Lo yd Lbslyi olyz a5l SYolea(F,Y,)
Yo pMiog (yLig 3 Zlgol Cdl> 40 (6 iy dedi WIG(Y,Y,Y
¥ e B9 AB10 l e ol dun(Y,F
¥ ——— - &35 obey (7.F,)
¥ x> gy (V.F.Y

&3P Joe-p ke Juad




L o (5325 (R85 L5 59 L zlaol (6550 @295 (FLY)

| S Tgo iy HLd L Sakuoly sl (g5 38,5 i )0 b (6351 @395 (F,Y,Y
Yo o3lw 9 Z g0 Syl )1 g jlw 4 by po (855 20595 Akl (4.3
e 05,1y Z 3ot adgl Il>(F, ¥,
¥ Ao ool QU3 Zlgol: ol Conrdg(F,YY
L S35 Joe b bl o (SUG(F,F

o> Joo- pxiy Juad

L o> J1od gy gl (5.1
Y- 02> B Gy 5 ol Jaeo!l (5.9,
2 25 Jowe &1,1(0,Y
Y (oo 695 2 g0l €8,Y1) (2, Al pojl (oL Of o= (5.2.1
L — (i LSl J31350 gl ) L518 (4b 2 5l o O ox>(5.2.2
¥ cd YW pals 450(5.3

022> o gy el g €8 Yl pals ol e dwloro— il Juas
P 3900 4Y 65lmbg o i Joe alaly(6.1

Y ox> Jowd Jowyo cwlil WY olee(6.2

By )Y GialS oo o (B y%0(6.3.



- o> Jooud Joojl o3 liiw! b wluwlxo L5 (6.4

L — >1sb Ta0 gyl ptil o> (6399 (3l i Wl i (6.4.1

L — b T30 £ i (5151 53 VL LS b i (6.4.2

O T go dd Lo 30 39290 (Wl (ylue Camidg (goue Judxi—piid Juad

2 doudin(7.1
P 28§93k P S g g ilude(V,Y
B D9l e Cumidy Oyt (o) (7.3
O w9l lawe g oSl cwlwl GYl7.3.1
Y — Gl dlize WY g (>yb oo W51 dd G131 50 Gigly (29 ()l jwe Dl (uwy 0 (7.3.2
64\~ A HUS L pnti (5151 )0 gl 5 e g Ol g oy 2(7.3.3
67 b Zo0 EW s 151 50 6l 0 ph O JLid Ol ki oy 92(7.3.4

FESJOROINY SN PESERUCE It



P Jglos o pod

Jouz ol b yo Olxmd g

2.1 Jow bl 5 atwd)lislw jo ool eoliiwl zllas wlakie
0 yNg

2.2 o 309 Sslasly abalyyo did) HBG (s pitio (o 00 guxe
6.1 abgy o (s a2 30 g9 (Sgy Hldie ol yod 4y S (S
6.2 Awd 31 (55 e wgliso WYl 50 ailadawgie o3luily (T gy ke
6.3 b T W5yl puds 131 50 (oome (69959 Ol ki
64 Toe e pi Gl 5 e S Joo Sluwlre gl
>lhb

6.5 Tlgol @9l 090 yuudi (sl31 5o < Vb HalS u pb Ol s
7.1 >k z9e W)l ki 613l jo < YL eyl Hlode
7.2 o5 Zge dmd 40 aidy ISy g LS e Wglise oY
7.3 Wolke WYl> 9 (>lyb zgo )l padd 131 50 gl (10 slaie
awd 3l 5 Ll

7.4 amd 3 3Ll Sglie Y 651 50 S pw pS oo o
7.5 W, iy gl3 50 oo olmyl (gl 0 yi> T HLid ST lade

&>k Eee




: JUSl Cans yicd

JS 65l bad yo Olxps g
2 (S 009 (S g0 SO (o8 ,¢ ghadle
Vo T30l ConSd g5 b b o V>
v o yiig (Lol Joo 4 by o lasis
v.v (Cot @ = 2) sl3! ;5 55l 3 520398 ;U sl ylog0d
AR (1995) 5 300 <)Y (Alin 055 i3
v,y OLolS 50 SBahuol 4 by o e &5 )Ll
v.¥ glie o ar¥ 4o SKakaol 4 bgy po EHlos &S yLine
¥ 23 e 9 Ry bded U lw 13l 50 55! @ jg Joe
¥ 23 e gpyded s le 613l 50 551 @i Jae
T Tyl 55 41 b yo s adlgo 51 (Joo
o o> Jra Jo
8, ot Skl (038 )5 515 ;0L glgel <8,V alo yo 5l (Suiled
e,r s (65 (8,5 A 5O b (gl FT 53 Ol 69959 9 Elgel 8y YL (ke 065 5 (S
I >1b Te0 EW )] pad G5 50 (oo (63959 Wl i IS 905
7Y >lb Tae Ll i G131 50 €O YL JalS u pb Ol il 3909
Y Tlool Cglid 09w (5131 5o b )Y Sl o b Ol i log0i
v 12 33k~ I it oS g 31 S 0)90 glalia
v, ¥ W Hlis L (i A5 09255 9 Joo Wlasiv
v,y oS e Al S
7.4 ailo sy duwlo g AlbgS i (o baloeo
7.5 b g agS i (Gaxe Sw bglse
7.6 IR0 A S
7.7 >1b Ego W)yt 131 50 9l (29 Oliae (w2 sgbiie 4 ST 090 plade
VoA3-VA VSl (b Ege U1 i 6131 5 GhglF (20 ol
7.12-7.15 VLS lo- > lhb zae Ll yuds 151 50 Ghgly (29 &yl jwe
7.16-7.19 ¥ sl 25k Eao £ i 11 50 o9l (o2 ool ime
7.20-7.23 ¥ olslo- (2l zgo gy (5131 0 o9l (20 ol




wylio w¥l> jo (b zgo Wyl padd I3l 50 ogly (90 Olpadi Glime Hloged
i 3 5l L

7.25 V 6ol Cdl Gl5l 50 Sigly Sk s Ol patd 4 bgayo b HgiiS
7.26 Y b le s 151 30 bl y cas g il gt 43 bgs po s HguiS
7.27 ¥ 6ol le Cdl> I3l 50 Sigly ko Ol puatd 4 bgspo b HgiiS
7.28 ¥ oslisle el Il ) (gl s s Sl i ) gy o g H9S
7.29 V-2 lib g0 £ W1 i 1 )0 g 05h> O HLid Ol i sl g8
7.30 Y- b 9e U i (6131 50 (51 0 yao T HLdd Sl (sl H5S
7.31 Yoo lib g0 £l i 13l 30 sl 0 i O JLid Ol ks sl 598
7.32 Foolib g0 el i 13l )0 sl 05h O jLid Ol i sl g8




15 ybasis ] Wode o

AW cdio sucl-0go90 Ol maw U Sl 5155 ol Gos
Vb gl kS gnd (9550

15%51‘,‘;.3.3‘5,,.,9.\.4,:44%4,0&@,&

85% 31 G 5395 w0 53 4 bt po Siuw yb

(599)9 &€y

>k gy )

SHgyap Gbol S

gyl IS 551

(Gwos 2T) oo Jsb

(Gaoe @) gao Job @ 429 b oT 18 iyl

SWI & cod ) mly gl

SWI & o cd WL gl

o SISl (5385 b 50 L Y £l

asly gials YL gl

55 oz

D9 (00 0)lg (Kb g0 Sl 510 4 45 o o

by ol 50 o o>

P R

<,V o>

G390 9 cud SWaal (38,5 5150 b <YL x>

ool HLissl cue jo A8l Cudio e ld,l 8

aisl JalS o) o

Ol 58 b il sy

K JB

Y G oy

&l opi> ol HLis

Vel (o0 ol

gLl az o

ELbl Cugh wo s

Slgyoad Colas co o




S 0397 (5l (xS g0 5 j90,T MY (5luuly p dwd (5 Rudek WU lgae

L jac0 (p0gd 1 0 o

PR

Gblo & Jowoybs ooy dolw bohs ulwd)l omisle dus by LBl oBus b Jole glo ol
b (S goo hol o5es. s puSmyl B ooliscwldygo Zlgol wal Olips plpysyoly JSuo)l cblis (rioreng)glxe
0 sl Caols (l93,19392 9 BSb Zgo Ay S8 O 8L by Sl o (e 49 gubly (oo Zlgel (6551 g
Sa595 (B o) (o> Jrad Jowojl oolitwl b laialyd (o p cpalyo bl 20y 3985 (2L 50 s ojLwil g (] LS Ll o9
oo ol oeloly ol oads dlyladl (oyg0,] @Y (GHluly awd pigdehi il (S oy 4 by a5
ol 03¥ aislyo gl ol ancawl ond Gy glgel cA VL eyl (2 el g0 4 dwd (5p3udedi L,
Ao o)l 9yp Eleel SOV Julxi @ lgineiFeme hg)5l eoliiwllioglh i (ojle —zge) ieS yuil g 5Ll
oo gledaumo o T by gl oSl SYole bagi oylgiuml)y dmad lis e Gloyd OT Gl s colop ()l
i gyl )l 90 )5 dlunod (A1 Al jo il (b2 (2B A o Gl (o> Jroud ol eoliiwl b e 5 g
Sroydei il b )SHliy0 cux GHlxe plee a4 ol ol S0yl caws alCred WU Gals o Glge
Walite Yl glilys €Wl SolS olime ooz Jrow Joo)l oolicwll.s S soliiwlygo,] a¥ g,k s i L
Ty W, wiilon (o yiol)l jdd 13150590, @Y (GHlal .ol ool Cawd dyu0yaig (BT Glo digei
Oleo 31 Zlgol jud o a5 0,5 cualice ylgiun odl Cawd @ gl wlul o &S Cawl ouls byl Zlgol gl o989 > 1yb
& e dgd (o0 00933059051 Y (5l o)l 5m0 p,alle 595 p(ails glgels 5553 L9l 0y939 (b oo gl
Olydd 130 o5b ggo atwma lidle lwyd eud Sl Jhgly lase Cordy Olpmdi i 3235 4z ,0 (o) ypyelie
45 ol o plwil J3hat b zao Joe 9,0 v Julxi(Seep/w) 158l o5l coliiul b (anxeg (g ylis L
i 3| (5 kSl > 52 30 (Hlyb Ea0 EW)! line y2)EsB 45 055 (50 i (lgime ool Cowd 4 LS el
Do (50 00381 S 390,31 @Y (5 Iy (o o iy il 310 )95 31 i (6 71N 3985 (3 e 31 damd )i s (yiirady D9 039 331
ol Pl b gae gW)1Hu8, a5 5 ) sualice (lgine (migres.s18)18 (poxe Jroud Jool bl po gl el ys o5
470 Wilgsono pol (1 45 29ub (o0 009381 CawoWl i (Lmly 4o oud Sl (ol 0 yho ST UL RS 1o (yf5ae il
0 Gl limeyd oS Gt Jalge 51 (S sl 3 (£ Ol S e &5 (il (T 5logd (K yg0yT @Y (55lsll
0 QL b po b 45 sl 48,5 )18 a1 3590 At I () LSl ciliso SVl (13150 o ek iy il
ol ol &5 Wl (oo Glal38l e ladie S Tas, abl 10585y (6 puien (5238 (lime I A HLSLwyuda aSuas

Sed (S 30,1 aY (5,b 4 e wilgiw



Ol Cumdg-g3ae Julowi— cozma J1aud Joo —y90,T a1 (5ylasl— diad (g0 3y 39— S 0395 (xS go 10y jlg sl

I



Abstract

Title: The effect of core permeability on the stability of armour layaers in roubble mound
breakwaters

Author :Hooman modabbernia

Coastal Structures are used in coastal defense schemes with the objective of preventing shoreline erosion
and flooding of the hinterland.Other objectives,silation of navigation channels at inlets and protecting of
harbor entrances against sever wave forces. Examples of these coastal structures
arebreakwaters,revertment and dykes. Since the major function of breakwaters is to dissipate wave
energy.Thistype of structure has a permeable structure, therefore allows that water flow through the
structures body. The most important part in designing the breakwaters is the prediction of the rock-size of
the armour units(D,;50) to wishstand the wave sever attacks. By means of these consideration ,it is clear
that the influence of the core structure characteristic on armour layer stability is of both academic and
practical importance and one of the effective factor in stability design against sever wave forces.
Therefore in this study, at first by using the volume exchange model, a physical description was
introduced to express the effect of core structure permeability on the external wave run-up process. This
model couples the external with internal wave-structure interaction process. The external process was
described by the Hughes wave run up model (2004) and internal process is described by the equations for
the wave flow through a porous By coupling the volume inflow to the run — up process, wave run-up
directly related to the armour layer stability and by this way, influence of core permeability on the
external process becomes clear and finally related run-up reduction coefficient (C,)could be derived
according to the results that was derived by using this model we could conclude that whears wave height
and wave period was increased, the stability of armour layer is increased.Then in order to study the
seepage field situation under environmental and structural changes,a numerical analysis was done by
using Seep/w on the anzali port breakwater and by using the related results, its effects on armour layer
stability was clear ,according to the related results ,we can conclude that whears wave height was
increased, the stability of armour layers is increased that is in agreement to volume exchange model.Also
whears wave height was increased this leads to that maximum pore water pressure is increased in bottom
region at upstream slope and whears the permeability content of structures body was increased ,the
seepage Velocity is increased that lead to instability of armourlayer and in this situation in ordet to
increase armour layer stability we could increase the density of armour stone units

Key Words: Ruuble mound breakwaters- Core permeability-Run-up reduction Coefficient-
Volume exchange model- Numerical analysis - armour layar stability
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