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Foreword

The 32™ International Conference on Coastal Engineering (ICCE 2010), which will be convened
on June 30 to July 5, 2010, in Shanghai, is the first of its kind ever held in the mainland of China.
Delegates from 46 countries will gather in this great event.

A total of 725 papers were submitted. After review jointly by Technical Paper Review Committee
(TPRC), Coastal Engineering Research Council (CERC) and the Local Organizing Committee
(LOC) of ICCE 2010, the abstracts-in-depth of 436 papers and 55 posters have been selected
for inclusion in this Book of Abstracts.

With the rapid development of science and technology in recent years, much progress has been
made in the basic theory, computational methodology and data processing approaches in
coastal engineering studies; the understanding of various physical phenomena in coasts and
seas has been deepened; and the relationship among various disciplines has become much
closer. The accepted papers and posters cover the science and technology relating to planning,
design, management and construction for coastal protection, estuary training and port
engineering, including topics on wave; swash, nearshore currents and long waves; coastal
management, risk and environmental restoration; sediment transport and morphology; and
coastal structure. Interdisciplinary topics, covering more than three sub-disciplines, number
quite a few, leading to the understanding that scientists of today and in the future need a more
comprehensive and integrated ability to handle various problems. This conference will surely
help to broaden the vision of coastal researchers and engineers, trigger new approaches and
concepts, and promote the development of coastal engineering studies, which is the very goal
of ICCE conferences.

We wish to express our sincere thanks to the organizer and hosting institutions of ICCE 2010 for
their hard work to ensure the success of the conference; thanks also to the sponsoring and
supporting institutions and exhibitors for their strong support of and active participation in the
conference. We believe that delegates from all over the world will enjoy their participation in
ICCE 2010 both academically and culturally.

May ICCE 2010 be a great success!

Vs o 5%

Xie Shileng
Chairman, LOC
ICCE 2010



Contents

Sessions Summary
Abstract and Session Index
Keynote Speech

Paper Abstracts

Poster Abstracts

Author Index



240 Toe Rock Stability of Rubble Mound Breakwaters
Stephan Baart, Reinder Ebbens, Julia Nammuni-Krohn, Henk Jan Verhagen

241 S tability of Rubble Mound Breakwaters in Shallow Water and Surf Zone: An
Experimental Study
Guirec Prévot, Olivier Bouchet, Céline Trmal, Marilyne Luck, Michel Benoit

242 Modified Goda Formula to Simulate Sliding of Composite Caisson Breakwater
Miguel Esteban, Hiroshi Takagi, Tomoya Shibayama

C13 Breakwater Design
Chairperson: Hans Burcharth
243  Geotechnical Design of A Breakwater in Ostend (Belgium) on Very Soft Soil
Julien de Rouck, Koen Van Doorslaer, Jan Goemaere, Hadewych Verhaeghe,
Evy Boone, Bart Meere

244  Caisson Breakwater Design for Sliding
Steven Hutchinson, Martin Young, Alasdair Macleod

245 Basic Design of the Pars Petrochemical Port Breakwaters within A Region of Deep
Water and High Seismic Activity
Babak Banijamali, Morteza Banijjamali

246  Optimization of Caisson Breakwaters Using A 2DV RANS-VOF Numerical Model
Shubhra Misra, Muthukumar Narayanaswamy, Fengyan Shi, Robert Schulte

247  Optimizing Breakwater Design Considering the System of Failure Modes
Alvaro Campos, Carmen Castillo, Rafael Molina

248  Optimal Design of Detached Breakwaters in Ports Using Numerical Algorithms
Ghassan EIChahal, Rafic Younes, Pascal Lafon

249  The Deformation Analysis and Meso Observation Tests of Pile Side Fine Sand under
Lateral Loading
Liu Wenbai, Guo Rong, Deng Yibing

C14 Loading of Structures
Chairpe rson: Marcel van Gent
250 Wav e Loads and Stability of New Foundation Structure for Offshore Wind Turbines
Made of Ocean Brick System (OBS)
Saskia Pfoertner, Hocine Oumeraci, Matthias Kudella, Andreas Kortenhaus

251 An Experimental Study of Wave and Current Forces on An Array of Vertical Cylinders
Mohamed KUDEIH, loan NISTOR, Andrew CORNETT

252 Numerical Simulation of the Uplift Wave Forces of Submerged Platforms
Changgen Liu, Jvxiang Jin, Haixiao Jing, Jianhua Tao

253  Experimental Study on the Loading and Scour of the Jacket Type Offshore Wind
Turbine Foundation
Hsin-Hung Chen, Ray-Yeng Yang, Wen-Pin Jiang, Hwung-Hweng Hwung,
Nian-Tzu Wu

254 Stabi lity of Girder Bridge against Tsunami Fluid Force
Susumu Araki, Kazuo Ishino, Ichiro Deguchi



C15 Armour Units 1
Chairperson: Orville Magoon
255 Influence of Armor Unit Placement on Armor Porosity and Hydraulic Stability
Josep R. Medina, M. Esther Gomez-Martin, Antonio Corredor

256  Models for Profile Change of Rubble Mound Revetment and Performance Evaluation
Takao Ota, Yoshiharu Matsumi, Takayuki Hirayama, Akira Kimura

257  Experimental Study on Engineering Effect of Hollow-Block Mound Breakwater
Wu Hualin, Zhang Junyong

258 Evolution of Damaged Armor Layer Profile
Ali Farhadzadeh, Nobuhisa Kobayashi, Jeffrey A. Melby

C16 Armor Units I
Chairperson: Julien de Rouck
259 Stability of Cubipod Armoured Roundheads in Short Crested Waves
Hans F. Burcharth, Thomas Lykke Andersen, Josep R. Medina

260 Incipient Motion Response Detection of Articulated Block Revetment under Wave

Loading
Edmond J. Russo, Clinton S. Willson, Heather D. Smith

261  Drop Tests of Prototype Cube and Cubipod Armor Units
Antonio Corredor, Juan V. Mifiana, M. Esther Gémez-Martin,
Josep R. Medina

262 Impact Force Analysis on Wave Dissipating Concrete Blocks during Rocking Motion
Jun Mitsui, Masato Yamamoto, Satoshi Noboru, Ichiro Nishiwaki

263 Effect of the Concrete Density on the Stability of XBLOC Armour Units
Bart van Zwicht, Henk Jan Verhagen, Pieter Bakker

264  Wave Run-up and Reflection of Rubble Mound Breakwaters Armoured with
ECOPODE™
M. Calabrese, M. Buccino, F. Ciardulli, P. Di Pace,
G.R. Tomasicchio, D. Vicinanza

C17 Submerged Structures
Chairperson: Valery Penchev
266 Experimental and Numerical Study on Hydraulic Performance of Artificial Reef under

Solitary Wave Conditions
Agnieszka Strusiniska, Hocine Oumeraci

267 Wave Breaking and Wave Setup of Artificial Reef with Inclined Crown
Keisuke Murakami, Daisuke Maki

268  Stability against Waves and Currents of Rubble Mounds over Pipelines and of Rubble

on Flat Beds
@ivind Arntsen, Alf Tarum, Colin Kuester



Paper No. 243

GEOTECHNICAL DESIGN OF A BREAKWATER IN OSTEND (BELGIUM)
ON VERY SOFT SOIL

Julien De Rouck and Koen Van Doorslaer, Ghent University, Dept. of Civil Engineering.

Julien.DeRouck@UGent.be, Koen.VanDoorslaer@UGent.be

Jan Goemaere and Hadewych Verhaeghe, Ministry of the Flemish Community, Coastal Division.
jan.goemaere@mow.vlaanderen.be, hadewych.verhaeghe@mow.vlaanderen.be

Evy Boone and Bart Meere. Technum-Tractebel Engineering. Department of ports and waterways.
Evy.boone@technum-tractebel.be, bart. meere@technum-tractebel.be

INTRODUCTION

Ostend, a city situated in the middle of the Belgian
coastline, plays an important role in the Southern North
Sea, although its relatively small harbour. To make the
port accessible for ships of 200m, the harbour entrance
will be reoriented and 2 new breakwaters are constructed
on both sides of the access channel. These works started
in 2007 (Verhaeghe et al, 2009)

Figure 1 - reorientation of the harbour entrance

At the location where the western breakwater will be buiit,
dredging works had been carried out in the past to
maintain the old access channel and meanwhile to win
“clean” sand for e.g. building purposes These works were
carried out with suction dredgers, creating a pit in the sea
bottom. Due to natural sedimentation, these holes got
filled up with soft sediments in the subsequent years,
causing a very heterogeneous soft soil of 8 to 10m thick
at the location of the western breakwater.

The presence of this soft layer imposes stringent
requirements on the construction phases. A long
consolidation time between different construction phases
is wanted, but this is in contrast with the urgent need for
an improved harbor access. The actual design steps will
be described here.

GEOTECHNICAL DESIGN

To tackle the problem two alternatives are considered:
dredging the soft soil and replace it by sand, or building
on existing layers taking into account long consolidation
periods. The latter alternative is chosen, and a full study
was carried out.

In a first step, a detailed study of the slope stability
analysis in fully consolidated situation was performed. In

a second step, the possibility to build the breakwater
section in 3 phases was studied. For each phase a
detailed analysis of the consolidation process was
performed. To avoid unacceptable long consolidation
periods, it was opted for using a strong geotextile working
as reinforcement of the cross-section. The geotextile is
placed underneath the core of the breakwater.

Calculations of the necessary characteristics (tensile
strength, strain, ...) of this geotextile are performed with 2
software codes: Geo-Slope and Plaxis, for both
temporary construction phases and the final geometry.
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Figure 3 - critical slip surface, calculated with plaxis.
OUTCOME

In the presentation, the phased construction and the
relying consolidation analysis will be described in detail. It
can be concluded that the combination of Geo-Slope and
Plaxis was a good choice for a best-estimate of the
deformations in the dam and the tensile forces in the
geotextile. The final design resulted in the use of a
geotextile with a nominal tensile strength of 1600kN
(Stabilenka, polyester) to deal with the soft layer
underneath the breakwater.

The settlements under the breakwater are expected to be
about 1.00m.
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