
Preface

This is the second edition of the book first published in 1985 by University

of Tokyo Press, which was an enlarged English edition of my book in Japanese

published in 1977 by the Kajima Institute Publishing Company. The Japanese

edition was revised in 1990 with the addition of new material, especially of a

new chapter on the statistical analysis of extreme waves. In the present edition,

further revisions have been made to update the book’s content.

Additions to the first English edition are the new sections on the relation-

ships between wave statistics and spectrum, the longshore currents induced

by random waves, the motions of ships at mooring, the tests with multidirec-

tional random waves, the advanced theories of directional spectral estimates,

and the new chapter on extreme wave statistics. Several sections have been

thoroughly rewritten, such as those on wave grouping, sampling variability of

wave parameters, and numerical simulation of random wave profiles.

The objective of this book is twofold: to provide practicing engineers with

design tools to deal with random seas (Part I), and to serve as a textbook of

random wave theory for graduate students (Part II). The very warm response

by many readers to the first English edition seems to reflect the success in

achieving the objective. Because of the limited number of printed copies of

the first edition, there was quite a large demand for the publication of the

second edition. With the recommendation of Professor Philip L-F Liu of Cor-

nell University, World Scientific Publishing Company succeeded in getting the

transfer of the publishing copyright from the University of Tokyo Press in 1996.

The present edition has been newly typeset from old text and additional new

manuscript, the work of which took some time.

The major portion of the book is based on my research work at the Port

and Harbour Research Institute, Ministry of Transport, Japan, where I worked

from 1957 to 1988. Many staff members of my research group there assisted me

in carrying out a number of laboratory experiments and field data analysis. I

am very grateful for their dedicated efforts. Many research topics were brought

to me by many government engineers in charge of port construction and coastal

protection. They taught me what problems in the field were in need of rational

engineering solutions.

The publication of the first English edition was suggested by Dr Nicholas

C Kraus, presented at the Waterways Experimental Station, US Army Corps of

Engineers. He critically reviewed the first manuscript, clearing up ambiguities
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and correcting many idiomatic expressions. The success of the first edition

owed much to him. My wife, Toshiko, patiently allowed me to spend many

off-duty hours at home for study and writing of the first and second editions

of this book. I would like to conclude this preface with gratitude to her.

Yokosuka, Japan

November 1999

Yoshima GODA



Preface to the First Edition

Our understanding of sea waves has grown considerably since the

appearance of Minikin’s celebrated book Winds, Waves and Maritime Struc-

tures in 1950. In particular, the random nature of sea waves has become much

clearer, and sea waves are now described and analyzed by means of statistical

theories. The ocean wave spectrum, for example, is presently a working tool of

oceanographers and researchers in coastal and offshore engineering. However,

engineering application of the random wave concept is as yet limited to a rather

small number of researchers and engineers. This book appears to be the first

attempt to present a systematic treatment and applications of the concept of

random sea waves from the perspective of the engineer.

The original edition of this book was published in Japanese in October

1977 by Kajima Institute Publishing Company. I am pleased to say that the

Japanese version was greeted with enthusiasm by a large number of coastal and

harbor engineers in Japan. The present edition is a revision and translation of

the Japanese edition.

The book is separated into two parts. Part I is mainly addressed to practic-

ing engineers who are looking for immediate answers to their daily problems.

This part consists of Chapters 1 to 7. Part II, consisting of Chapters 8 to 10,

is directed toward researchers, engineers and graduate students who wish to

learn the fundamental theory of random sea waves in order to carry out further

developments in coastal and offshore engineering. It is hoped that the reader-

ship of Part II will not be limited to those who are civil engineers by training,

but will also include naval architects, physical oceanographers and scientists

in other disciplines who are interested in the complexity of random sea waves.

It is assumed that the reader has a basic understanding of small amplitude

wave theory, a description of which can be found in most textbooks on coastal

engineering and physical oceanography.

For practicing engineers, Part II may be somewhat difficult, but persever-

ance will be rewarded by a glimpse of the theoretical foundation upon which the

engineering application of the random wave concept is constructed. However,

an understanding of Part II is not necessary, because Part I is self-contained.

For those who are pursuing subjects at the forefront of knowledge, in contrast,

the discussions and recommendations presented in Part I may sound subjec-

tive, or even dogmatic. It should be remembered, however, that engineers often

face situations in which they must design structures and produce drawings for

construction with minimal background information on the site and limited

xvii



xviii Random Seas and Design in Maritime Structures

reliable theoretical machinery for calculation. I have tried to provide guidelines

for engineers — guidelines I believe to be the best available at present — in the

hope of helping those who are tackling various problems related to sea waves.

With advances in knowledge, some of the solutions and recommendations in

this book will become obsolete and be replaced by new ones. But so long as

this book serves for today’s needs, its purpose will be judged to be fulfilled.

Major revisions made for the English edition are the rewriting of Chapter 4

on breakwaters and the addition of new material in Chapters 9 and 10, based

on recent studies. Chapter 4 introduces Japan’s vertical breakwaters and the

procedures for their design, which are probably not well known to engineers

outside Japan. The new material in Chapter 9 concerns the theory of wave

grouping and the analysis of wave nonlinearity. In Chapter 10, discussions of

the directional wave spectrum calculated by means of the maximum-likelihood

method and a simulation technique for two-dimensional waves were added.

The material presented in this book mainly derives from research work

conducted by the members of the Wave Laboratory of the Port and Harbour

Research Institute, Ministry of Transport, Japan, which I headed from 1967 to

1978. I sincerely wish to acknowledge the efforts of the dedicated staff members

of the Wave Laboratory in the successful accomplishment of many research

projects. I am also indebted to many fellow government engineers who brought

to my attention various stimulating problems of a difficult and urgent nature.

Often they supported the research projects financially.

The publication of this English edition was suggested and initial arrange-

ments were made by Dr N. C. Kraus of the Nearshore Environment Research

Center, Tokyo. I am very grateful to him for the above and for his critical review

of the manuscript. As the first reader of the English edition, he helped to clarify

ambiguities and to correct many idiomatic expressions. The staff members of

the International Publications Department, University of Tokyo Press, were

helpful and supportive throughout the publication process. Kajima Institute

Publishing Company, publishers of the Japanese-language book, generously

lent the illustration plates for use in this edition. I am also grateful to my wife,

who patiently allowed me to spend many off-duty hours at home for study and

writing of this book. Finally, I wish to acknowledge the financial support of

the Ministry of Education, Science and Culture, Japan, for translation of the

text.

Yokosuka, Japan

May 1984

Yoshima GODA


