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Preface 

This book represents a culmination of over 40 years of research in ocean 

wave behavior and its impact on structures. The countless hours devoted to 

experimentation, analysis, and reflection has yielded discoveries that have 

been, and always will be, rewarding. I am most blessed to have experienced 

this in my life. With this thought in mind, I have written this manuscript. 

In short, this book discusses how the offshore structure design and 

analysis may employ the Volterra linear model for Gaussian seas. When the 

sea severity increases, the Volterra quadratic model may be employed for 

improved design in the weakly nonlinear seas. When the sea severity further 

increases from weak nonlinearity and when waves become highly nonlinear, 

a semi-empirical method called the universal nonlinear input-output model 

(UNIOM) may be employed. Interestingly, the higher order Volterra models 

and higher order wave and force theories are similar in their forms. 

Ultimately, this work provides the system concept for the advanced designs 

and analyses of structures.  

This book may be used for the senior undergraduate, master’s and Ph.D. 

level students. 

I am grateful to my son Professor David Kim at the University of Central 

Arkansas, Professor Sun Hong Kwon at Pusan National University, 

Professor Sung Youn Boo at Korea Naval Academy, Dr. Allen Liu at FMC 

SOFEC in Houston and Dr. Jun Zou at Houston Offshore Engineering for 

their critical comments. I am indebted to Dr. Nungsoo Kim at Technip for 

his work in developing the figures and tables. Finally I would like to thank 

Mr. Seung Jae Lee for his assistance in preparing and sending the manuscript 

to the publisher. 
 


