THE EFFECT OF NONYLPHENOLETHOXYLATE
ON THE DENSITY, STRENGTH AND ABSORPTION
CHARACTERISTIC OF LIGHTWEIGHT CONCRETE

by
KAMARUDZAMAN HJ SAKOM

A Report Submitted to the Faculty of Civil Engineering
in Partial Fulfilment of the Requirements for the award

of a Degree in Bachelor of Engineering (Honours) (Civil)

October 1997



TABLE OF CONTENT

List of Table........oevee e i
List Of FIQUIe.......ooiiree e ii
Listof Plate...........ciie e i
Acknowledgement..............ccooooii e iv
NOLAHIONS. ....eoviie et a e ea s v
ADSITACL. ... vi

CHAPTER ONE : INTRODUCTION

B €= 7= OO 1
1.1 Introduction.............cooii e 1-3
1.2 Scope of StUAY.......oooii i e 4
1.3 ObJeCHVeS. ..o, 4-5
1.4  Statement of Problems..........ccoo i 5-6

CHAPTER TWO : LITERATURE REVIEW

2.0 Literature REVIBW.......c.cccvveiiiiiiriiiiieirie e 7
2.4 IntrodUCHON. ..o e 7-8
22 TypesOf LWC. .. ..o 8
221 LWACONCrete........ccceviveieeieeeee e 8-9
222 FoamConcrete..........coocceeereiieinenniceec s e 10
2.2.3 No- Fines Concrete.........cocooviiiiinieiiiiicnie e, 11
2.3 The advantages of LWA Concrete..............coccoveiiennen. 11
2.4 Air Entraining Agent..........ccooorr i 12-13
2.4.2 Properties of Synmpreonics NP 10......................... 14
2.4.3 Reaction of Synmpreonics NP 10............................. 14
2.5 FreshConcrete..........ooooivveiiiiiieeee e 15

2.5.1 Influence of Mix Constituents On Concrete Properties.. 15



ACKNOWLEDGMENTS

I would like to thank to the MARA Institute of Technology, especially to the
School of Civil Engineering for provide me all the facilities towards the

successful of my project.

| also would like to express my gratitude to my Project Advisor, ir. Hj. Muhd
Fadhil Nuruddin, for his great interest, guidance and encouragement

throughout the preparation of this project.

Lastly, I also wishes to convey my thanks to ail the laboratory technicians of
Civil Engineering Laboratory, Ready Mixed Concrete Malaysia Sdn Bhd,
Yayasan Selangor and to all my friends who have directly or indirectly helped

in making the this project successful.

Kamarudzaman Hj. Sakom
KA 20/05

October 1997

iv



ABSTRACT

Concrete, so commonly accepted in our buildings, bridges, highways and an
infinite variety of other structures, is taken for granted as massive and weighty.
Not necessary so. A broad spectrum of light weight concrete has been used
successfully in construction industry for many years. For structural applications
of lightweight concrete, the density of concrete is often more important than
the strength. A decreased density for the same strength level permits a saving

in dead load for structural design and foundation.

The aim of this project is to study on the effect of Nonylphenolethoxytate as
partial raw materiai use in lightweight concrete on the performance of concrete
strength development, density and durability. The experimental programs
comprises of 18 different mix proportions; Cement aggregate ratio at 1 : 3. Air

entraining agent is introduced with different dosage in the concrete mix.

The strength development test is carried out on 150mm cube at 3, 7, and 28
days and water curing is adopted. For the evaluation of absorption, the Initial
Surface Absorption Test is adopted. Lastly, dry density of the sample is

measured at the age of 28 days.
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CHAPTER ONE

1.0 General

1.1 Introduction

Concrete is one of the most popular construction materials used since hundred
years ago. Because of its flexibility in usage it becomes more important and is
preferred compared to timber or steel. The combination of cement, coarse
aggregate, fine aggregate and water makes up a concrete. It is an acceptable
fact now that not only the strength of concrete which plays a main role, in
deciding the quality of concrete but what matters most is the durability at
services stage. This technological advancement form a challenge to mankind

to look into various ways and means to improve concrete.

Aggregate is one of the important ingredients in term of strength and bonding
in concrete. In general, aggregate in concrete can be defined as those having

apparent specific gravity of 2.4 or above. Aggregate can be divided further
according to their particle shape such as rounded irregular, angular and flaky
and according to their surface texture, i.e. glassy, smooth, granuiar rough,

crystalline and honey-combed and porous [Short & Kinniburgh, 1978]. By virtue



