FINAL YEAR PROJECT REPORT
ADVANCED DIPLOMA IN CIVIL ENGINEERING
SCHOOL OF ENGINEERING
MARA INSTITUTE OF TECHNOLOGY
SHAH ALAM, SELANGOR

DIAGNOSIS AND PROGNOSIS

OF RESERVOIR

MOHAMAD SAHIDE IBRAHIM
MAY 1996



TABLE OF CONTENT

PREFACE
ACKNOWLEDGEMENT

SYNOPSIS

CHAPTER ONE : INTRODUCTION
1.0 Introduction
1.1  Field of study

1.2  Objectives and scope of work

CHAPTER TWO : LITERATURE REVIEW

2.1 Preamble

2.2  Controlling Factors To The Deterioration of Concrete

2.3  Corrosion Of Reinforcement

CHAPTER THREE : METHODOLOGY AND EXPERIMENTAL DETAIL

3.1 Inspection and Diagnosis

3.2  Repair Specification

CHAPTER FOUR : ANALYSIS AND DISCUSSION
4.1 Reimnforcement Cover

42  Carbonation

43  Compression Strength

12

15

20

21

21



Acknowiedgements

In the name of ALLAH , the Most Beneficient and the Most Merciful who has given me

the strength and ability to complete this thesis.

I would like to express my deepest gratitude to my Project Adviser Haji Muhd. Fadhil bin
Nuruddin a senior lecturer with the department of Civil Engineering for his supervision

and guidance whilst the thesis was on progress.

I would like to thank all my friends who contributed directly or indirecily in completing

this thesis and may ALLAH bless all of you.

MOHAMAD SAHIDE BIN IBRAHIM

(April 1996)



Synopsis

In Malaysia, reinforced concrete structures started widely constructed in late 1950 afier
the Second World War and large development programme which followed it,

established concrete as major constructional material.

2 million gallon concrete reservoir in ITM Shah Alam which will become case study in this
thesis was constructed in 1970 and now it is 26 years old . The use of a relatively new
building material inevitably brings problems which were not anticipated initially. Reinforced
concrete is no exception and due to the increasing age of the early structures, the need for

repair and maintenence is increasing.

While the design of structures varies widely from onc country to another, the principles of
repair are more universally applicable . Therefore the contents of this thesis is hope will be
useful to a very wide range of persons who are responsible for the maintenence of concrete

structures of all types.



CHAPTER ONE

INTRODUCTION

1.0 Reinforced concrete structures was introduced at the end of the nineteenth century
.Concrete as a general construction material only began to be used on a larger scale afier
the end of the first world war. The requirements of the second world war and the large
development and rebuilding program which followed it, established concrete as the major

constructional material .

Like anty other matcrials, concrete i no exception and due to the increasing age, the neced
for repair prevails. In Malaysia concrete structures defects are becoming major issues
today as many structures crected in the last two or three decades have started showing

symptoms of deterioration.

1.1  Field of study

The usual reason for repairing concrete reservoirs or other water retaining structures is to
remedy leakage. Associated with any form of leakage, particularly when the structure has
been in use for some years, is likely to be the corrosion of the reinforcement and the

spalling and cracking of the concrete.

It must be realized that in practice, no concrete structure will be that is known as * bottle
tight ° , unless it is lined with a waterproof membranc . In the case of old reservoirs, the

argument is sometimes advanced that the cost of the water loss by leakage is small



