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ABSTRACT 

 

 

 A durable concrete is one that has the ability to withstand the damaging 

effects of the environment and of its service conditions without undue deterioration 

and excessive unforeseen maintenance over the design life of a structure.  The used 

of high performance concrete is an alternative in producing high – strength concrete, 

durable and construction friendly.  This paper study the effect of silica fume to the 

properties of high performance ground granulated blastfurnace slag concrete to 

reveal the potential outmost.  It was found by compressive strength test, that high-

strength concrete can be achieved.  At the age of 28 days,  concretes containing 5, 

7.5,  and 10% silica fume gave compressive strengths of 65.6,  64.6,  and 67.1 Mpa, 

respectively.  At aged 56 days concrete containing 10% of silica fume had the 

highest strength.  However the concrete containing 5% of silica fume had low 

permeability thus may enhance the durability. 
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ABSTRAK. 

 
 
 
 
 

 

Konkrit yang tahan lasak adalah kebolehan konkrit tersebut daripada mengalami 

kerosakan akibat dari kesan alam sekitar dan kemerosotan semasa perkhidmatan 

serta penyelenggaran yang kurang sepanjang hayat rekabentuk sesuatu struktur. 

Penggunaan konkrit berprestasi tinggi digunakan sebagai bahan alternatif untuk 

menghasilkan konkrit yang tahan lasak,  berkekuatan tinggi dan memudahkan kerja 

pembinaan.   Sehubungan itu kajian kesan bahan tambah silika peluwap terhadap 

sifat konkrit sangga relaubagas berbutir untuk mendedahkan potensi yang wujud.  

Dalam kajian ini melalui ujian mampatan,  konkrit berkekuatan tinggi boleh dicapai. 

Pada konkrit berusia 28 hari yang mengandungi 5,  7.5 dan 10 % silika peluwap 

mencapai kekuatan mampatan  65.6,  64.6 dan 67.1 Mpa.  Manakala konkrit pada 

usia 56 hari yang mengandungi 10% silika peluwap mencapai kekuatan yang paling 

tinggi.  Walaubagaimanapun konkrit yang mengandungi 5% silika peluwap 

mempunyai ketelapan yang rendah dan secara tidak lansung ianya menambah nilai 

ketahanlasakan. 
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CHAPTER 1 
 

 
 

INTRODUCTION 
 
 
 
 

1.1 Foreword 
 
 
 

Most conventional concrete structures deteriorate rapidly and require 

costly repairs before their expected service life is reached.  Four major types 

of environmental distress affect concrete structures.  They are corrosion of 

the reinforcement, alkali-aggregate reactivity, freeze-thaw deterioration, and 

attack by sulfates (Ozyildirim, 1998).  In each case, water or chemical 

solutions may penetrate the concrete and initiate or accelerate damages. By 

using high-performance concrete (HPC), durability and are enhanced strength, 

resulting in long-lasting and economical structure (Lerning and Ahmed, 

1993).  

 

 

American Concrete Institute(ACI) defined high performance concrete 

as: “High performance concrete (HPC) defined as concrete which meets 

special performance and uniformity requirements that cannot always be 

achieved routinely by using only conventional materials and normal mixing, 

placing and curing practices” 
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The high performance concrete mixes designed for low permeability resist 

this infiltration of aggressive liquids and, therefore, are more durable.  One important 

issue need to be addressed in the use of high performance concrete are the 

development of the mixes. 

 

 

Low-permeability concretes are made with a low (0.45 and less) water-

cementations material ratio (w/cm).  Pozzolanic material such as fly ash,  silica fume, 

or slag be used as cementation materials.  These modifications to the mixes results in 

higher compressive strengths than conventional concretes,  above 41 Mpa (6,000 psi).  

The initial economic benefit arises from the ability to use fewer borepiles,  colums,  

beams resulting in lower costs in  materials,  labour,  transportation,  and 

construction.  The structural benefits include increased rigitidy because of the 

increased elastic modulus and increased concrete strength that raise the allowable 

design stresses (Lane,  S.N,  and Podolny,  W. 1993).  This project paper emphasis 

will be directed mainly to the applications of ground granulated blastfurnace slag and 

silica fume. 

 

 

 

 

1.2 Objectives 

 

 

i) To develop the concrete mix and study the effect of silica fume between 

the matrix which consist of ground granulated blastfurnace slag with 

gradually added percentage f silica fume with minimum cube strength of 

60 Mpa. 

 

     ii)       To develop concrete early age strength of more than 1 Mpa within 24  

hour. 

 

ii) To test concrete mix for compressive strength and preliminary study on 

permeability by Initial Surface Absorption Test (ISAT). 



 3

1.3 Scope of study 

 

 

This study focuses on investigating the properties of the proposal 

concrete mix of high performance concrete. Among the properties 

investigated for such designed mixes are compressive strength,  and 

permeability for durability while maintaining the high workability.   




