[ Downloaded from marine-eng.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17357608.1398.15.30.9.9 ]

[ DOI: 10.29252/marineeng.15.30.53 ]

BY-0Y) VWAA (yliecs s 5l /¥l pmozily JLo

wYde ooSw (SWizee (Sulg s 5yl p | S S (598w Slasuiv w3

T B orids (saen T paflo Mgidosxo o) il | e

Majid.ehsani @CV.iut.ac.ir : lyasl aio oSl ())yas wiige 835l (¢8> (gomeiils |
mMoghim@cc.iut.ac.ir : kol sxo oKl ()l yes wiige 0a8isls Hboliwl ™
shafiee@MOdares.ac.ir : s ie cu i oSl wanyj Lasms 5 lyas kit 835l ¢l (slaojlo skl 7

odS

el 2l 5 ojle )l (Gl sl a5 9590 lapSidgge (b o o4 (Blas (0 fotn 5 (S
@85 SOz Sgyed ol alide gl el )y 5B ol alie o 5,000 5l icanl 53,55
Wiz (95w (Sizge ungd ARAL;] Jae i Bas (nl 4 (o) ln sl oud aslllas Yo
Sz slgmiloz (651 b b plaiels glgel ST o 5 0l axSle ojse Con 5 olRils gge JUI o
o 5l 95 515 wiile 95 b das o Giliee (sl el )y il e lis addllas ol 53 28,5 13 o)
gl | ey (28)5 3 e aVaiz 55 (Sigse w0l b o Gas 5 b
OSbEse ol 2 el nl I8 5T e g oud axslid wax el S plsreds S S
BT oM S lis)] Lial3l b aS s co LiS caypr (ol gl Al oy aVoi 5%
Gos G rizen 0550 ojl ol o (2alS @y e 5 0ad ey (69,55 2 @50 55
)0 YO il 4 gine o5 aidly bl (Sagge 2 0)lg 5955 ehey0 YTl 4 05l (1
o 5l 6w 3l sy Foo il b aS wes po lid bl (opl y ogdle Lol 0uls o3l ol &

s sl ey 0o yd PV (i 4 50T (ol B rdans ¢ ol

Ao OleMb|

llis dzsy b
VAN F/ Y callie b s )b
VWA AN callie o pdy b

edls olals

Wiz 28w Sigse
sk

2ol (55l Jos

| S DS

The Effect of Stone Class | Characteristics on Hydraulic Stability of Multi-
Layer Berm Breakwaters

Majid Ehsani!, Mohammad Navid Moghim?*, Mehdi Shafieefar?

1 Ph.D. Candidate, Department of Civil Engineering, Isfahan University of Technology; majid.ehsani@cv.iut.ac.ir
2 Assistant Professor, Department of Civil Engineering, Isfahan University of Technology; moghim@cc.iut.ac.ir
3Professor, Department of Civil and Environmental Engineering; Tarbiat Modares University; shafiee@modares.ac.ir

ARTICLE INFO

ABSTRACT

Article History:
Received: 24 Jun. 2019
Accepted: 2 Nov. 2019

Keywords:

Multi-layer berm breakwater
Stability

Experimental modeling
Stone class |

Assessing the stability of the breakwaters against incident waves is the most important issue
in structure designing. Due to this fact, the effects of different parameters on the stability of
multi-layer berm breakwater (MLBBs) have been presented in this study. A 2D experimental
model of an MLBB with a JONSWAP spectrum of irregular waves is conducted. The effects
of berm parameters such as berm elevation from SWL and water depth at the toe of the
structure have been evaluated on MLBBs damage. The new parameter of stone class I height
is assessed to find its effect on MLBBs stability. Outcomes disclose that an increase in stone
class | height would increase the wave energy dissipation and consequently decrease the
structure’s damaged eroded area. Moreover, with a 23% increase in water depth, the forces on
the structure would increase and as a result, the structural damage is enhanced to 250%. The
results indicate as, with a 40% increase in berm elevation from SWL, the eroded area is
enlarged to 67%.
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1- Mass armored
2- Icelandic
3- Fully reshaping
4- Partly reshaping
5- Hardly reshaping
6- Hardly reshaping Icelandic berm breakwater
7- Partly reshaping Icelandic berm breakwater
8- Partly reshaping mass-armored berm breakwater
9- Fully reshaping mass-armored berm breakwater
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