
 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

                        

 بسم الله الرحمن الرحيم

               
 

  
HANAA ALY  



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 
 

 شبكة المعلومات الجامعية 
  يق الالكتروني والميكروفيلمالتوث

 
HANAA ALY  

 



 
 شبكة المعلومات الجامعية

 التوثيق الإلكتروني والميكروفيلم

 جامعة عين شمس
 لكتروني والميكروفيلمالتوثيق الإ

 قسم
 ن المادة التي تم توثيقها وتسجيلهانقسم بالله العظيم أ

 علي هذه الأقراص المدمجة قد أعدت دون أية تغيرات

 

 يجب أن
 حفظ هذه الأقراص المدمجة بعيدا عن الغبارت

 
 

HANAA ALY  



I 
 

 
Ain Shams University 
Faculty of Engineering 

Irrigation and Hydraulics Department 

Experimental Study of Wave Overtopping on 
Seawalls 

A Thesis submitted in partial fulfillment of the requirements of the degree 
of Master of Science in Civil Engineering  

Irrigation & Hydraulics [2020] 

Submitted By 

Eng. Mohamed Abdelmoaty Salah Abdelmoaty 
B.Sc. Civil Engineering –Irrigation &Hydraulics [2014] 
Demonstrator in the Irrigation &Hydraulics Department 

Faculty of Engineering- Ain Shams University  

 

Supervised by 
 

Prof. Dr. Yasser ElSayed Ibrahim Mostafa 
Professor of Harbors Engineering and Marine Structures 

Irrigation and Hydraulics Department 
Faculty of Engineering Ain-Shams University 

 
 

Dr. Ahmed Mohamed Balah 
Lecturer at Irrigation and Hydraulics Department 

Faculty of Engineering Ain-Shams University 
 
 

Cairo – Egypt 
January 2020 



II 
 

 
Ain Shams University 
Faculty of Engineering  

Irrigation and Hydraulics Department 

EXAMINERS COMMITTEE 
Name: Eng. Mohamed Abd-Elmoaty Salah Abd-Elmoaty. 

Thesis: Experimental Study of Wave Overtopping on Seawalls. 

Degree: Master of Science in Civil Engineering 

Name and Affiliation Signature 
Prof. Dr. Abdelazim Mohamed. Ali Tarbak 
Associate Professor 
National Water Research Center 
Hydraulics Research Institute 

…………… 

Prof. Dr. Abdel Mohsen El Mongy 
Professor of Harbors and Costal Engineering  
Irrigation and Hydraulics Department 
Faculty of Engineering 
Ain-Shams University 

…………… 

Prof. Dr. Yasser El Sayed Ibrahim Mostafa 
Professor of Harbors Engineering and Marine Structures 
Irrigation and Hydraulics Department 
Faculty of Engineering 
Ain-Shams University 

…………… 

 

  
 

January-2020 

 



III 
 

TITLE SHEET 

 

Name: 

 

Mohamed Abdelmoaty Salah Abdelmoaty 

Degree: Master Degree 

Department: Irrigation and Hydraulics 

Faculty: Engineering 

University: Ain Shams 

Graduation Year: 2014 

Degree Granting Year: 2020 

  



IV 
 

Researcher data  
 

 

Name: Mohamed Abdelmoaty Salah Abdelmoaty 

Date of birth: June - 01 - 1992 

Place of birth: Cairo, Egypt. 

Scientific Degrees: B.Sc. Civil Engineering – Irrigation & 
Hydraulics, June - 2014 

Present position: Demonstrator, Irrigation & Hydraulics Department 
Faculty of Engineering - Ain Shams University  
 

 

  



V 
 

Statement  
 

This thesis is submitted to the Irrigation and Hydraulics Department, 
Faculty of Engineering, Ain Shams University in the partial fulfillment of 
the requirements for the Degree of Master in Civil Engineering. 

 

The work in this thesis was carried out in the hydraulic laboratory of 
Irrigation and Hydraulics Department, Faculty of Engineering, Ain Shams 
University from September 2016 to September 2019. 

 

No part of this thesis has been submitted for a degree or a qualification at 
any other university or institution. 

 

 

Date: 

Signature: 

Name: Mohamed Abdelmoaty Salah Abdelmoaty 

 

  



VI 
 

Acknowledgement 
 

This thesis is the result of three years of work during which many people 
have given me help and support. I would like to offer them my gratitude. 

 

I would like to express my deepest gratitude to Prof. Dr. Yasser ElSayed 
Mostafa Professor of Harbors Engineering and Marine Structures Irrigation 
and Hydraulics Department Faculty of Engineering Ain-Shams University, 
for his continuous guidance, expert advice and valuable suggestions that 
greatly enriched this work. 

 

I am deeply grateful to the kindness of Dr. Ahmed Mohamed Balah, 
Irrigation and Hydraulics Department, Faculty of Engineering, Ain Shams 
University, for his continuous support and sincere contributions to this work. 
this thesis would not have been possible without the guidance and the help 
from my supervisor,  

 

Finally, I am forever indebted to my parents, my wife for their understanding, 
endless patience and encouragement when it was most required. I also 
gratefully acknowledge the financial assistance they rendered, many thanks 
to all my colleagues in the Department of Irrigation and Hydraulics for their 
sincere encouragement. 

 

  



VII 
 

Abstract  
Wave overtopping is a key process in coastal environment. The assessment 

of the wave overtopping rates is an important aspect in the design of different 

coastal structures, such as seawalls. It was found that increasing the 

roughness of the seawall slope has significant impact on reducing the wave 

overtopping rates due to its energy dissipation effect. This study presents the 

study of modeling wave overtopping using experimentally to investigate the 

effect of energy dissipators on reducing wave overtopping discharge for 

sloped seawall 2H:1V with an inherent or artificially added degree of 

roughness. Experimental tests were conducted in the wave flume at the 

Hydraulic laboratory of Irrigation and Hydraulics Department, Faculty of 

Engineering, Ain Shams University. Different models were tested under 

various wave and water depth conditions to examine the efficiency of the 

two types of energy dissipation measures (submerged breakwater &two-

layers of riprap); increasing the roughness of the seawall slope and construct 

a submerged breakwater in front of the wall. Only non-breaking waves are 

investigated. The tested models include a smooth seawall, a smooth seawall 

with submerged breakwater in front of it at variable distance and a rough 

seawall with two-layers of riprap and varying the stones height. The impact 

of the proposed energy dissipation measures was quantified by comparing 

the obtained results to known wave overtopping estimation formulae in 

literature where no such measures were adopted and accordingly the 

reduction factors for these measures were deduced. 

Keywords: seawalls, wave overtopping, wave energy dissipation, experimental 
modelling. 
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