Advanced Series on Ocean Engineering — Volume 34

GUASTAL
DYNAMICS

Willem T Bakker

B
\\:\7‘ World Scientific




Advanced Series on Ocean Engineering — Volume 34

COASTAL
DYNAMICS

Del Hi?r?h}c eﬁleria sffl' :,‘3 '
R E

\\& world scientific

NEW JERSEY - LONDON « SINGAPORE - BEIJING « SHANGHAI - HONG KONG - TAIPElI « CHENNAI



Published by

World Scientific Publishing Co. Pte. Ltd.

5 Toh Tuck Link, Singapore 596224

USA office: 27 Warren Street, Suite 401-402, Hackensack, NJ 07601
UK office: 57 Shelton Street, Covent Garden, London WC2H 9HE

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library.

Advanced Series on Ocean Engineering — Vol. 34
COASTAL DYNAMICS

Copyright © 2013 by World Scientific Publishing Co. Pte. Ltd.

All rights reserved. This book, or parts thereof, may not be reproduced in any form or by any means,
electronic or mechanical, including photocopying, recording or any information storage and retrieval
system now known or fo be invented, without written permission from the Publisher.

For photocopying of material in this volume, please pay a copying fee through the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. In this case permission to
photocopy is not required from the publisher.

ISBN 978-981-270-373-6

Typeset by Stallion Press
Email: enquiries @stallionpress.com

Printed by Fulsland Offset Printing (S) Pte Ltd Singapore



COASTAL
DYNAMICS



ABVANCED SERFES ON OCEAN ENGINEERING

Series Editor-in-Chief
Philip L-F Liu (Cornell University)

Published

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

Vol.

20 The Theory and Practice of Hydrodynamics and Vibration
by Subrata K. Chakrabarti (Offshore Structure Analysis, Inc., lllinois, USA)

21 Waves and Wave Forces on Coastal and Ocean Structures
by Robert T. Hudspeth (Oregon State Univ., USA)

22 The Dynamics of Marine Craft: Maneuvering and Seakeeping
by Edward M. Lewandowski (Computer Sciences Corporation, USA)

23 Theory and Applications of Ocean Surface Waves
Part 1: Linear Aspects
Part 2: Nonlinear Aspects
by Chiang C. Mei (Massachusetts Inst. of Technology, USA),
Michael Stiassnie (Technion—Israel Inst. of Technology, Israel) and
Dick K. P. Yue (Massachusetts Inst. of Technology, USA)

24 Introduction to Nearshore Hydrodynamics
by Ib A. Svendsen (Univ. of Delaware, USA)

25 Dynamics of Coastal Systems
by Job Dronkers (Rijkswaterstaat, The Netherlands)

26 Hydrodynamics Around Cylindrical Structures (Revised Edition)
by B. Mutiu Sumer and Jargen Fredsoe (Technical Univ. of Denmark,
Denmark)

27 Nonlinear Waves and Offshore Structures
by Cheung Hun Kim (Texas A&M Univ., USA)

28 Coastal Processes: Concepts in Coastal Engineering and Their
Applications to Multifarious Environments
by Tomoya Shibayama (Yokohama National Univ., Japan)

29 Coastal and Estuarine Processes
by Peter Nielsen (The Univ. of Queensland, Australia)

30 Introduction to Coastal Engineering and Management (2nd Edition)
by J. William Kamphuis (Queen’s Univ., Canada)

31 Japan's Beach Erosion: Reality and Future Measures
by Takaaki Uda (Public Works‘Reseai‘ch Center, Japan)

32 Tsunami: To Survive from Tsunami
by Susumu Murata (Coastal Development Inst. of Technology, Japan),
Fumihiko Imamura (Tohoku Univ., Japan),
Kazumasa Katoh (Musashi Inst. of Technology, Japan),
Yoshiaki Kawata (Kyoto Univ., Japan),
Shigeo Takahashi (Port and Airport Research Inst., Japan) and
Tomotsuka Takayama (Kyoto Univ., Japan)

33 Random Seas and Design of Maritime Structures, 3rd Edition
by Yoshimi Goda (Yokohama National University, Japan)

34 Coastal Dynamics
by Willem T. Bakker (Delft Hydraulics, Netherlands)

*For the complete list of titles in this series, please write to the Publisher.



Dear reader,

Many of the original ideas in this book have been published in series of
papers in the past decades. Seldom these papers where purely my work alone.
Others have contributed either in the underlying research or where co-author
of these papers. This book is therefore really the product of

Willem T. Bakker and friends
THANK YOU, dear friends!

Agema
van der Biezen
Bilse
van Bochove
Dijkman
Grieve
Heemink
Hulsbergen
Jallah
Joustra
van der Kerk
Kersting
Klein Breteler
Knaapen
Niemeyer
Opdam
van Overeem
Pylarczyk
Roos
Smit
Speekenbrink
ten Hoopen
van Vechgel
de Vroeg
de Vriend
Forum
* ing. P. Roelse RWS RIKZ

* dr. ir. J.A. Roelvink Delft Hydraulics

* dr. ir. H.J. Steetzel Alkyon b.v.

* ir. A. Bliek Svasek b.v.

* ir. H.D. Rakhorst RWS dir. N-Holland






Preface

When Lord created Man, he created two species:

A. the kind which listens to you;
B. the kind which does not listen to you.

Maybe your feeling is the same as mine, that species A is rather rare com-
pared to B and your joy when you meet the A-kind can be compared with
the one of an ornithologist, finding a rare species. Still, reviewing a human
life time, I think I may be grateful for the number of findings.

Mostly, when they met, they said: “Listen, Wim, explaining something
to someone is like showing your house to some people. You should take your
guest by his hand, showing him the entrance first, and then...”.

After that, muttering they moved to their desk and started to write; they
wrote about what they thought I thought, or about what they thought I
should think on things, if I had the time to think about those things. And,
because they were intelligent people (by definition) what they wrote was
always better than I could have thought. In this way species A and I wrote
many papers together.

Given the opportunity® to organize a meeting for the A-species (mostly
new findings; young people) and to tell them about the thoughts their
predecessors and I had together, I decided to staple a number of former
papers. I edited those in this way, that I tried to filter out duplications and
that I made links.

In fact, all my friends together built a house for me, in which I felt
myself very much at home. The aim of the present book is to show this house
rather than their individual performances. Whether correct or not, whether
outdated or not, it has one definite characteristic, in plain European: “Es
ist aus einem Guss”.

#May 29, June 3 and 5 1998.

vii



viii Coastal Dynamics

I remember a frowning remark on the title of these notes: “Coastal
Dynamics? Can’t you be more specific?” The answer is: “This is Coastal
Dynamics by Willem T.Bakker and friends”. In the Introduction I shall try
to show the limitations more verbalistic.

I should give the builders the credit they owe. At the end of this preface I
made an alphabetic list of first-authors or co-authors of the stapled papers.

However, not everything is co-production and these notes contain as
well information not published before.

Still, acknowledgment to the authors is not enough. Part of the A-species
is A-species by appointment or by profession.

Writing on Coastal Engineering as an engineer of Rijkswaterstaat means
interference with many people and your work could not be carried out
without the support of many, mostly unnamed people. The same is the
case at Universities. There is the direct support of the people, who make
drawings for you or mark your lips.

I should name the whole staff of the former Department of Coastal
Research of the former Directorate for Water Management and Hydraulic
Research of the Rijkswaterstaat.

Many of the drawings in this booklet, Mr. Dofferhoff, originate from
their work. I still remember the precious writing of my many formulas in
my former reports by Ellen Brans; those reports are at the basis of the
present lectures.

Part of this book consists of class notes made during my stay as Visiting
Professor at the University of Hawaii. Thank you, Warren Bucher; thank
you Gary Mocke, thank you Edith Katada and your staff for the work
you did.

And how could I have delivered this work without the help of Edwin
Elias (doing the Word processing) and Linda van Veen (translating some
parts in English) and of Mark Voorendt, a super wizard spelling all the
Word Wizards. Those Word Wizards put things on my laserprinter I never
wanted to.

I wish to thank Christel Somers, who reviewed “Coastal Dynamics”.

But I should like to honor as well the numerous skippers and observers
on the measuring vessels and behind the water leveling apparatus. Names
like Glim, Vonk, Blokland, Scheers, Goedegebuure® cross my mind.

b Apologies to the many people, which were in my mind when I wrote “Unnamed People”
and which will be still remain unnamed after the publishing of this book.



Preface ix

Fig. 0.1 This figure is to honor people like them: generally the brand of, what I would
call “Rijkswaterstaat people”: sturdy, reliable, no fuss (a drawing from Elsevier (by
Bantzinger) from many years ago).

Chapter 2 is derived from three papers (references [37], [67] and [61]).
Chapter 3 (translated by Gary Mocke) originates from the Dutch text of the
course “De Dynamica van Kusten” on Delft Univ. of Technology, given by
me, apart from Section 3.4 (refer to reference [42] in Chapter 3). Chapter 4
has been published in [37] of Chapter 4; (cf. references [20] and [36] of
Chapter 4 as well). Section 5.1 is a report of Delft Hydraulics (special thanks
to Kees Hulsbergen (reference [53] of Chapter 5). Refer to (reference [10] in
Chapter 2) with respect to Section 5.2.2 and to (reference [35] in Chapter 5)
concerning Subsections 5.2.3 and 5.2.4. Subsections 5.2.5 originates from
ICCE’90 paper (reference [25] in Chapter 4) and 5.2.6 from the NOURTEC
study (reference [54] in Chapter 5). The evaluation of the line theories
(Chapter 6) is new. Chapter 7 deals on interaction between outer deltas
and tidal basins.



X Coastal Dynamics

Putting the co-authors of the various papers quoted above in alpha-
betic order, the result is: Agema; V.d.Biezen; Bilse; V Bochove; Dijkman;
Grieve; Heemink; ten Hoopen; Hulsbergen; Jallah; Joustra; V.d.Kerk; Ker-
sting; Klein Breteler; Knaapen; Niemeyer; v.Overeem; Pylarczyk; Roos;
Smit; Speekenbrink; v.Vechgel; de Vroeg.; de Vriend, (last but not least).

Still, this list does unjustice to a number of people, who had either
an essential part in underlying reports, or by papers, not directly cited
here. I would like to mention specially Edelman (references [7], [31] and
[48] in Chapter 2, references [6] and [9] in Chapter 3); Svasek (reference
[9] in Chapter 2), (reference [8] in Chapter 4); V.d.Meulen [M918 model
research), Casteleyn (reference [16] in Chapter 4), Swart (reference [9] in
Chapter 4); Opdam (reference [34] in Chapter 2); Bult (reference [24] in
Chapter 10); Dijkstra (reference [27] in Chapter 10); Andringa (reference
[6] in Chapter 4) (Zeebrugge); the collaborators on the Thorsminde inves-
tigation (reference [55] in Chapter 5): Groenewoud, v.d. Graaff, Spanhoff,
Laustrup.

I am grateful to Edelman and Bijker — my former bosses — for creating
a biotope in which I could flourish; this product is one of the results. Bijker
decided, we decided, that “Coastal Dynamics” should be finished in 1973.
Sorry Eco, you had to do with a civil servant and at that time® work of
civil servants sometimes, somehow, for some reason could have some delay.
Here it is at last.

I want to thank Prof. Dette. Only mentioning the M. Sc. Thesis of
Uwe Patzold (reference [15] in Chapter 5) (performed under Prof. Dette’s
guidance) does not express the years of close cooperation and friendship,
which lead to the Sylt-study (Subsection 5.2.3).

May I mention my pin-ups? In a way, they were driving forces behind
my work as well, eventually.

Prof. De Josselin de Jong (enflaming the greediness for understanding
the essence of things and triggering the appreciation of “an elegant theory”);
Prof. Thijsse (his audience got hilarious when he quoted his name and
affiliation: so what should I say? He kept Lorentz from his work (rela-
tivity theory) by bothering him with the enclosure of the Zuyderzee; he
made science an engineering tool); Tjebbe Visser (the Master of the Word-
the Word which becomes steel and concrete; as a student he could silence
thousand drunken students and after that he could evidently make a storm
surge barrier).

“Not now, of course. Civil servants are always very quick and efficient.



Preface xi

I thank the Forum (Chapter 8) for their critical comments on the
contents of this book. I did not want to leave all my biases to my audience,
they succeeded to give the audience a more-dimensional view on the coast.

1 thank the publishers (ASCE: Elsevier, the American Shore and Beach
Preservation; SOGREAH; Delft Hydraulics; the Royal Institute of Engi-
neers; Centre of Civil Engineering, Research, Codes and Specifications;
Prof. Moutzouris; Mrs. Bantzinger) for giving permission to edit this book
in the way it is and giving me a waiver for the copyright.

Finally, I would like to stress, that this report and this lecture series
would not have been possible without the logistic and financial support
of the Rijkswaterstaat (Prof. Dr. Ir. J. Dronkers) and Delft University of
Technology (Prof. Ir. K. d’Angremond).






Note From the Publisher

Some of the figures in this book are of poor quality. However, the author
has requested to publish the book as it is because the original figures are
not available anymore. According to the author, the reader will be able to
understand the meaning of the figures, because they are explained in the
book.

We believe this book will still be of great value for anyone interested in
Coastal Dynamics as it is. We hope you will agree!

xxi
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