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ABSTRACT 

Concrete subjected to rapid heating at high temperatures causes spalling of 

concrete. Spalling occurs when the tensile stress due to the pore pressure exceeds the 

tensile strength of concrete. Agricultural waste such as rice husk ash (RHA) is disposed 

through open burning. This contributes to elevating air pollution problems and causes 

respiratory diseases. This research studies the possibility of using RHA as a partial 

replacement for cement in concrete subjected to elevated temperatures, hence 

simultaneously providing a solution for spalling and air pollution problems. The objective 

of this study is to evaluate MIRRA as a supplementary cementitious material with 

reference to strength of hardened concretes and identify the optimal level of replacement 

of cement to improve concretes resistance to elevated temperatures. Tests were conducted 

on normal and RRA blended concrete. This included tests on compressive strength, fire 

resistance, Ultrasonic-Pulse Velocity and Scanning Electro-optic Microscope. Results 

show that MIRRA at 800°C with 5% partial replacement of OPC is the optimum mix 

proportion that maximizes concretes resistance to elevated temperatures. 
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CHAPTER! 

INTRODUCTION 

1.1 Background 

Concrete provides good fire resistance, but when exposed to elevated 

temperatures for a long duration, spalling is prone to take place. Therefore, 

improvement of concrete durability and strength to increase its fire resistance are of 

great concern. The basic aspects of the production of high performance concrete are 

the use of lower water-cement ratio and supplementary cementing materials. Due to 

this growing environmental concern and the need to conserve energy and resources, 

considerable efforts have been made to utilize local natural waste and by-product 

materials in making concrete, e.g. Rice Husk Ash (RHA). Under controlled burning 

and with sufficient grinding, the rice husk ash can be used as a supplementary 

cementing material. 

1.2 Problem Statement 

Normal concrete subjected to rapid heating at high temperatures causes 

spalling. Spalling occurs when the tensile stress due to pore pressure exceeds the 

tensile strength of the concrete. The phenomenon is generally assumed to occur at 

high temperatures, yet it has also been observed in the early stages of a fire and at 

temperatures as low as 200°C. 

The world's ecosystem is faced with the growing problem of global warming 

which is associated with the emission of C02 into the atmosphere. It is a well-known 

fact that for every tonne of Portland cement produced, approximately one tonne of 
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