
EXPERIMENTING ON THE EFFECTIVENESS OF RIP RAP ROCKS AS AN 

ENERGY DISSIPATING STRUCTURE 

By 

AHMAD W ARIZ BIN ABD W AHID 

Final draft submitted in partial 

Fulfillment of the requirements for the 

Bachelor of Engineering (Hons) 

Civil Engineering 

May 31,2005 

Universiti Teknologi PETRONAS 

Bandar Seri Iskandar 

31750 Tronoh 

Perak Daru1 Ridzuan 



CERTIFICATION OF APPROVAL 

Experimenting the Effectiveness of Rip Rap Rocks as 
an Energy Dissipator 

Approved by, 

by 

Ahmad Wariz bin Abd Wahid 

A project dissertation submitted to the 

Civil Engineering Program 

Universiti Teknologi PETRONAS 

in partial fulfillment of the requirements for the 

BACHELOR OF ENGINEERING (Hons) 

(CIVIL ENGINEERING) 

UNIVERSITI TEKNOLOGI PETRONAS 

TRONOB, PERAK 

JUNE2005 

I 



CERTIFICATION OF ORIGINALITY 

This is to certify that I am responsible for the work submitted in this project, that the 

original work is my own except as specified in the references and acknowledgements, 

and the original work contained herein have not been taken or done by unspecified 

sources or persons. 

AHMAD W ARIZ BIN ABD W ARID 

11 



ABSTRACT 

The design of the energy dissipator probably includes more options than any other phase 

of a spillway design. The selection of the type and design details of the dissipater is 

largely dependant upon the pertinent characteristics of the site, the magnitude of energy 

to be dissipated and to a lesser use. Good judgment is imperative to assure that all 

requirements of the particular project are met. Regardless of the type of dissipater 

selected, any spillway energy dissipator must operate safely at high discharges for 

extended periods of time. This study presents a detailed explanation on the various 

designs of rip rap rock energy dissipators and their applications on a spillway. The 

importance of energy dissipator on a spillway is to protect structures downstream from a 

spillway. The purpose of energy dissipator is to dissipate energy from the flow of water 

so that is not strong enough to harm or damage downstream structures of a dam. Thus, 

the objectives of this study are as follows, to design several designs of rip rap rocks 

energy dissipating structures, to perform experiments on the model using various flows 

and to compare the performance of the designed rip rap models. Three designs have been 

selected for modeling and presented in this report. The three models were constructed 

with reference to the rip rap design located on the spillway on the Kenyir Dam in 

Terengganu, baffled blocks basin designs, baffled apron drop design and gabion designs. 

These models will then be experimented in a flume available in the laboratory using 

various flows to determine the most effective energy dissipator. Upon experimentation, it 

is understood that the model that was built with reference to the design of the energy 

dissipator located at the Kenyir Dam, was found to be the most effective energy 

dissipator for it was able to dissipate the most amount of energy compared to the other 

models that were constructed. Furthermore, it had a larger surface roughness area 

compared to the other models as well. 

1 



ACKNOWLEDGEMENT 

Upon completing this final year project, first and foremost, I would like thank the mighty 

Allah for giving me strength, guidance and good health throughout the commission of 

this project. 

My deepest appreciation goes to my supervisor, Miss Zahiraniza bt Mustaffa, for her 

guidance, encouragement and patience that helped to inspire me to complete this project. 

Without her dedication and assistance, this project would not have reached this page. 

A token of appreciation also goes to the laboratory assistants, Mr J ohan and Mr Zaini for 

their assistance during the experiments in the laboratory. 

To my beloved parents, Abd Wahid Abu and Zarina Ahamad Osman, thank you for 

always being there for me in my hour of need. 

Finally, special thanks goes to all my friends for their great ideas and support which 

helped me complete this project. 

Your kindness and support is highly appreciated and would never be forgotten. 

2 



TABLE OF CONTENTS 

ABSTRACT 1 

ACKNOWLEDGEMENT 2 

TABLE OF CONTENTS 3 

LIST OF FIGURES 6 

LIST OF TABLES 9 

CHAPTER! 10 

INTRODUCTION 10 

1.1 Background 10 

1.2 Problem Statement 10 

1.3 Objective 11 

CHAPTER2 12 

LITERATURE REVIEW 12 

2.1 Rip Rap Rock 12 

2.2 Gabions 13 

2.2.1 Wire and Mesh 13 

2.2.2 Filling Material 14 

2.3 Stilling Basins 14 

2.3.1 Basin I 15 

2.3.2 Basin II 15 

3 




































































































































