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ABSTRACT 

Waste utilization has been a common step taken is most country throughout the world. 

Other than it could help minimize the depletion of natural resource, waste has no 

economical value. This research discusses about the possibility of incorporating two 

kinds of industrial waste; namely used engine oil and rice husk ash in concrete 

manufacturing. A study was carried out to evaluate the effect of used engine oil to 

concrete containing rice husk ash on both fresh and hardened concrete properties. Three 

types of mixes with three different water-binder ratios were cast. Concrete mix with 

I 0% rice husk ash was taken as the control, while the addition of used engine oil in the 

concrete mix containing 10% of rice husk ash was fixed at 3% and 4% of used engine 

oil. The results of slump, compressive strength, split tensile strength, and porosity of the 

concrete were compared to the control mix in order to evaluate the effect of used engine 

oil to concrete containing rice husk ash. The slump values were not obvious due to the 

low water-binder ratio used, however, the additional of used engine oil helped in 

refming the strength development of the concrete. The compressive strength has shown 

20% increment, while split tensile strength has proven to rise about 1.6 times greater 

than the control mix. The porosity also has shown about a I 0% reduction lower than the 

concrete containing only rice husk ash. In conclusion, this study has able to demonstrate 

the positive effect of used engine oil to concrete hardened properties in enhancing 

concrete properties. 
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CHAPTERl 

INTRODUCTION 

1.0 BACKGROUND OF STUDY 

High strength concrete (HSC) is mostly preferred to be used in multistory building 

construction as it reduces the cross-sectional area of the structural element. The 

potential advantages of HSC extend beyond strength to include improvements in 

durability and service life of concrete structures. The primary reasons for selecting HSC 

are to produce a more economical product, provide a feasible technical solution, or a 

combination of both. However, due to high material (cement) consumption, the cost of 

HSC is very high. The escalation of cost for building materials as well as the rising 

environmental concerns due the extensive exploitation of natural resources urges the 

search for alternative technological options for replacing cement in concrete industries. 

Processed and unprocessed wastes or industrial by-products have been recognized 

widely to be used as raw materials in cement and concrete industry. Some of those 

wastes include recycled aggregates concrete, which has been mostly used in road 

construction and industrial by-products such as fly ash, rice husk ash, etc. has been 

known widely to partially replace cement in concrete manufacturing [6]. From 

economical perspective, the cost of disposing those wastes i.e. transportation to disposal 

site, proper treatment of waste plus the strict environmental law can be cut off. 

Furthermore, improper disposal of waste might bring harmful threats to our 

environment. However the success of those wastes in concrete is merely depending on 

the desired end product. 

Ahnost half of the world population is savoring rice as their main food source. The 

current world production of rice paddy is around 500 million tons and hence 100 

millions tons of rice husks are produced [ 4]. Plus, the world engine oil users which 
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include machineries other than automotives are keeping on growing frenziedly. In 2004, 

37.4 million tons of lubricants were consumed worldwide (53% automotive lubricants, 

32% industrial lubricants, including related specialties, 5% marine oils, and 10% 

process oils) [I] . 

Numerous researches have been done on rice husk compatibility in partially replacing 

cement. It was reported that rice husk ash generates pozzolanic reaction; which when 

combined with calcium hydroxide at room temperature; it will exhibit the cementatious 

properties - the similar reaction of Portland Cement (PC) when combined with water. 

An ash with high pozzolanic activity could be obtain by holding the silica in a non­

crystalline state and in highly microporous structure [17, 22].A well-known technique 

that could generate such ash is control burning. Generally, the microwave incinerated 

rice husk ash (MIRRA) is ashes produced from control combustion of rice husks in a 

microwave incinerator. Therefore, the ashes produced would have almost equivalent 

amount of silica as compared to other control burning method, which is much higher 

(silica) than open burning of rice husks [4]. 

Recently, there have been number of research done on used engine oil (UEO) effect to 

concrete properties. Most of the research is done in conjunction with the incident in the 

early days, where the leakage of oil into the cement factory in older grinding units has 

been reported to result in concrete with greater resistance to freezing and thawing [ 5]. 

Addition ofUEO are said to give the superplasticizer effect on concrete [6]. 

Nevertheless there has been no research so far which combines both wastes together in 

producing concrete. For that reason, the research assumption of this project is based on 

the previous studies which being done on the effect of each those waste in concrete 

properties. Generally, MIRRA and UEO has proven to assist in concrete fresh and 

hardens properties respectively, thus, for this research, the combination of both (UEO 

and MIRRA) was assumed to improve the workability and durability ofHSC. 
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