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Abstract: 

The construction of concrete structures needs proper consolidation of fresh concrete to obtain  

good hardened properties and durability.SCC is a highly flowable concrete that spreads through  

packed reinforcing bars, fills all corners of the formwork, and achieves the compacted condition 

under self-weight.  

Traditionally, rice husk has been considered a waste material and has generally been disposed of 

by dumping or burning, although some has been used as a low-grade fuel. Nevertheless, RHA 

has been successfully used as a pozzolana in commercial production in a number of countries 

including India. RHA use in the civil construction field may be a viable solution to its disposal as 

waste on the environment. 

RHA is produced by incinerating Rice Husk, which is a by-product of rice milling industry. 

Controlled incineration of rice husks between 800° C and 500° C produces non-crystalline or 

amorphous RHA. The exceptionally high specific surface area of RHA increases the water- 

retaining capacity, and thus enhances the viscosity of concrete mixture. 

My present research work shows the flow properties (Slump Flow, V-Funnel, U-Box, and L - 

Box) of freshly mixed self-compacting concrete and Mechanical properties such as Compressive 

Strength and Split Tensile Strength incorporate Rice Husk Ash (RHA) as a partial replacement of 

cement. RHA was used substituting by 0%, 5%, 10%, 15%, 20% and 25% of cement by weight 

and tested after curing for 7 days and 28 days. The fresh properties investigated were 

Flowability, filling ability, passing ability. 

INTRODUCTION 

General 

 The development of solid structures 

needs appropriate union of new cement to 

get great solidified properties and sturdiness. 

Be that as it may, the suitable position and 

combination were not generally achievable 

with customary cements, despite the fact 

that set by talented workers. The absence of 

gifted workers is additionally an 
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extraordinary worry in development 

industry. The idea of self-solidifying 

concrete (SCC) was initially risen in 1986 to 

determine these issues. However the primary 

model of SCC was created in Japan in 

1988.Japan later upgraded the innovation of 

SCC and utilized it industrially as a part of 

vast development of structures and 

framework. The utilization of SCC in 

designing structures has spread to different 

nations amid the most recent two decades. 

SSC is an exceptionally flowable solid that 

spreads through stuffed fortifying bars, fills 

all edges of the formwork, and accomplishes 

the compacted condition under self-weight. 

It varies from normal cement concerning its 

execution in new and solidified states that 

are for the most part determined by 

uncommon material segments and blend 

extents. SCC fuses exceptional fixings, for 

example, supplementary solidifying 

materials (SCM), elite water reducers 

(HRWR) and thickness improving 

admixture (VEA) notwithstanding the 

materials that are essentially utilized for 

customary cement. 

The joining of a reasonable SCM can 

enhance isolation resistance or security, 

while keeping up great filling capacity and 

passing capacity in new SCC. A few SCM's, 

for example, fly fiery debris, silica smoke, 

and ground granulated impact heater slag 

have been utilized to create Self Compacting 

Concrete. So also RHA can be utilized as a 

part of SCC. 

Rice Husk Ash 

RHA is delivered by burning Rice Husk, 

which is a by-result of rice processing 

industry. Controlled incineration of rice 

husks between 800° C and 500° C produces 

non- 

Fig:1 Rice Husk Ash 

 

 

Fig:1 Rice Husk Ash 

crystalline or indistinct RHA. The incredibly 

high particular surface zone of RHA builds 

the water-holding limit, and subsequently 

upgrades the consistency of solid blend.  

Nonetheless, the greatly high particular 

surface region of RHA may bring about 

filling capacity and passing capacity issues 

in SCC that can be overcome utilizing a 
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productive HRWR, for example, poly 

carboxylate copolymer.  

"In this way, Rice Husk Ash has been ended 

up being a fantastic pozzolan that 

contributes in higher quality and enhanced 

execution attributes". Till date restricted 

examination has been done on utilizing Rice 

Husk Ash as a bond substitution in self-

compacting concrete. Thus, the point of the 

present examination work was to discover 

the reasonableness of utilizing Indian RHA 

as incomplete trade for bond in cement. 

Applications of Rice Husk Ash: 

RHA is a carbon impartial green item. 

Bunches of ways are being considered for 

arranging them by making business 

utilization of this RHA. RHA is a decent 

super-pozzolan. This super-pozzolan can be 

utilized as a part of a major approach to 

make uncommon cement blends.  

There is a developing interest for fine 

nebulous silica in the generation of Special 

bond and cement blends, High execution 

solid, High quality, low porousness 

concrete, for use in scaffolds, marine 

situations, atomic force plants and so on. 

Rice Husk Ash can be used in a variety of 

applications like: 

•Green concrete  

•High execution concrete  

•Refractory  

•Ceramic coat  

•Insulator  

•Roofing shingles  

•Waterproofing chemicals  

•Oil spill spongy  

•Specialty paints  

•Flame retardants  

•Carrier for pesticides  

•Insecticides and bio manures and so on and 

so forth. 

Self Compacting Concrete 

Self Compacting Concrete is an exceedingly 

flowable solid that spreads through pressed 

strengthening bars, fills all sides of the 

formwork, and accomplishes the compacted 

condition under self-weight with no outer 

compaction. 

Characteristics of Fresh Self Compacting 

Concrete: 

A Self Compacting Concrete should consist 

the following characteristics., 

Flowability: 

It represents how easily the concrete can 

flow around the reinforcement, and is 

related to the size & shape of the member 

and also the formwork. 

High Deformability: 

It is related to the capacity of the concrete to 

deform and spread freely in order to fill all 

the space in the formwork. 

High Resistance to Segregation: 
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It is related homogeneity and to the 

cohesiveness of the fresh concrete, which 

can be modified or enhanced by adding a 

Viscosity-Modifying Admixture (VMA). 

LITERATURE REVIEW 

     The Literature available reveals that 

marble powder can be used to enhance the 

performance of the concrete. 

Rahul, Jamsheed, Shanil, Geo and 

Jagdeesh 

 Leaving the waste materials to the 

environment directly can cause 

environmental problem. Hence the reuse of 

waste material has been emphasized. Waste 

can be used to produce new products or can 

be used as admixtures so that natural 

resources are used more efficiently and the 

environment is protected from waste 

deposits. Marble stone industry generates 

both solid waste and stone slurry. Whereas 

solid waste results from the rejects at the 

mine sites or at the processing units, stone 

slurry is a semi liquid substance consisting 

of particles originating from the sawing and 

the polishing processes and water used to 

cool and lubricate the sawing and polishing 

machines. Stone slurry generated during 

processing corresponds to around 40% of 

the final product from stone industry. This is 

relevant because the stone industry presents 

an annual output of 68 million tonnes of 

processed products. Therefore the scientific 

and industrial community must commit 

towards more sustainable practices. There 

are several reuse and recycling solutions for 

this industrial by-product, both at an 

experimental phase and in practical 

applications. These industrial wastes are 

dumped in the nearby land and the natural 

fertility of the soil is spoiled. The physical, 

chemical and mechanical properties of the 

waste are analyzed. 

Ke Ru Wu, et al,  (2001) 

The impact of the type of coarse aggregate 

on the strength of concrete is more 

significant in HSC. In HSC about 10-20% 

higher compressive strength and split tensile 

strength are obtained with crushed quartzite 

compared to marble aggregate. In concretes 

with a target strength of 30MPa, strength 

differences between concretes made with 

different coarse aggregates are reduced. It is 

suggested that the high strength concrete 

with lower brittleness can be made by 

selecting high strength aggregate with low 

brittleness. 

Hassan A. Mohamadien  

Marble powder material (MP) is a very fine 

powder, obtained as a by-product of marble 

during the sawing and the shaping, and not 

recycling it due to environmental problems 

in the world. The possibility of using it and 

silica fume (S.F) separately as partial 

replacement of cement on mortar were 

studied and evaluated based upon the 

percentage of the partial cement replacement 

with both marble powder and silica fume 

separately. Four types of mortar mixture 

with same workability, cement to sand ratio 

of 1:3 and water to cementitious materials 

ratio of 0.4 were prepared marble powder 

and silica fume used in mixes separately, 
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once as a partial replacement of cement 

content and another as an addition to the mix 

proportion. Replacement and addition ratio 

of both marble powder and silica fume with 

cement content separately at 0%, 5%, 10%, 

15%, 20%, 30% and 50 % by weight were 

investigated. The mechanical properties of 

mortar were measured in terms of 

compressive strength at 7 and 28 days and it 

was observed that the strength developments 

at 7, and 28 days and the highest 

development rate of compressive strength 

was observed at 15% replacement ratio for 

each the marble powder and silica fume 

separately. 

MATERIALS AND EQUIPMENT USED 

Test Program 

The test program is planned to investigate 

the properties of the materials and its 

behaviour. In this semester I have done only 

the physical tests and in the upcoming 

semester, testing of the material will be 

done. The test program involves 

•Determination of basic properties of 

constituent materials mainly cement, sand, 

coarse aggregates as per relevant Indian 

standard specifications. 

•Determination of the mechanical properties 

in design like compressive strength and Split 

Tensile strength of concrete. 

 Materials 

Cement, Fine aggregates, coarse aggregates, 

Rice Husk Ash are used in casting the cubes 

of the specimen and the properties of these 

materials are said below, 

Water 

Fresh and clean potable water is used for 

casting the specimens in the present 

investigation. The water which is used is 

mainly free from organic matter, silt, oil, 

sugar, chloride and acidic material as per 

Indian standard 

Cement 

Ordinary Portland cement of 53 grade and of 

Company “MAHA CEMENT” is used for 

my present research work.  

Fine Aggregate 

         The Fine aggregate conforming to 

Zone-2 according to IS 383 was used. The 

fine aggregate used was obtained from a 

nearby river source. The sand obtained was 

sieved as per IS sieves (i.e. 2.36, 1.18, 0.6, 

0.3, and 0.15mm). Sand retained on each 

sieve was filled in different bags and stacked 

separately for use. To obtain Zone-2 sand 

correctly, sand retained on each sieve is 

mixed in appropriate proportion according 

to the mix design and required quantity in 

which each size fraction is mixed is shown 

in Table 4.2 
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Super Plasticizer 

 The Super plasticizer “Sika” used for 

my present research work is purchased from 

the Ready Mix Concrete Plant IN 

karimnagar. 

Rice Husk Ash 

Rice Husk Ash used for my research work 

has been purchased from rice mills around 

karimnagar. 

 

Fig: Rice hunk 

Coarse aggregate 

 Crushed granite was used as Coarse 

aggregate. The coarse aggregate was 

obtained from a local crushing unit having 

20mm nominal size. 20mm well graded 

aggregate according to IS 383 is used in this 

investigation. The coarse aggregate procured 

from quarry was sieved through the sieves 

of sizes 20mm, 16mm, 12.5mm, 10mm and 

4.75mm respectively. The material retained 

on each sieve was filled in bags and stacked 

separately. 

 

Fig: coarse aggregate 

TEST RESULTS AND DISCUSSIONS 

 Compressive Strength and also the 

split tensile strength of these mix designs are 

determined at the age of 7 days and 28 days.  

The dimensions of the cubical moulds used 

for testing the compressive strength is 150 x 

150 x 150 mm and the dimensions of the 

cylindrical moulds used for the testing of 

Split Tensile Strength is 150 mm x 300 mm. 

The test is conducted trice from which the 

average is taken. All these are tested 

according to IS:516 (1959) and IS: 5816 

(1999) respectively. 

Compressive Strength 

 The Concrete Cubes that were cured 

for 7 days and 28 days were taken out of the 

water tank and then tested for their 

compressive strength. It has been noted that 
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for the control mix i.e., for 0% replacement 

of Cement by RHA the compressive strength 

was obtained as 17.07 N/mm2 and for 5 % 

replacement it has been seen that it has 

increased its strength to 18.66 N/mm2. This 

process of rise in compressive strength is 

observed up to 25% replacement where it 

obtained the strength of 19.02 N/mm2. And 

after an increase of slight percentage of 

RHA in cement it has been observed that 

there is a decrease of Compressive strength 

to 15.52 N/mm2 for 7 days. 

 

Fig:  Demoulding of cubes 

 

 

 

It has been noted that for the control mix 

i.e., for 0% replacement of Cement by RHA 

the compressive strength was obtained as 

29.70 N/mm2 and for 5 % replacement it 

has been seen that it has increased its 

strength to 30.28 N/mm2. This process of 

rise in compressive strength is observed up 

to 25% replacement where it obtained the 

strength of 31.43 N/mm2. And after an 

increase of slight percentage of RHA in 

cement it has been observed that there is a 

decrease of Compressive strength to 21.77 

N/mm2 for 28 days. 
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The cube specimens were tested on 

compression testing machine of capacity 

2000 KN. The bearing surface of the 

machine was wiped off clean and any loose 
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other sand or other material removed from 

the surface of the specimen. Loading faces 

are made parallel. The specimen was placed 

in the machine in such a manner that the 

load was applied to opposite sides of the 

cubes. The axis of the specimen was 

carefully aligned at the center of the loading 

frame. The load applied was increased 

continuously at a constant rate until the 

resistance of the specimen to the increasing 

load breaks down and no longer can be 

sustained. The maximum load applied on the 

specimen was recorded 

Compressive strength has been calculated by 

performing the test for 3 times on a 

universal Testing machine of Manual type 

and calculated by using the formula as given 

below. 

The below Fig.25 shows the graph of 

comparison of compressive strengths 

between various percentages of RHA at 7 

days and 28 days curing in which the X-axis 

shows the various percentages of RHA and 

Y-axis shows the Compressive strength in 

N/mm2. 

Split Tensile Strength 

 The Cylinders that were cured for 7 

days and 28 days were taken out of the 

water tank and then tested for their Split 

tensile strength. It has been noted that for 

the control mix i.e., for 0% replacement of 

Cement by RHA the split tensile strength 

was obtained as 2.05 N/m2 and for 5 % 

replacement it has been seen that it has 

increased its strength to 2.41 N/mm2. This 

process of rise in split tensile strength is 

observed up to 10% replacement where it 

obtained the strength of 2.78 N/mm2. And 

after an increase of slight percentage of 

RHA in cement it has been observed that 

there is a decrease of Compressive strength 

to 1.98 N/mm2 for 7 days.  

 

 

Fig : split tensile test 
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Fig:Graph showing Split Tensile strength of 

7 and 28 days at various RHA  levels 

 It has been noted that for the control 

mix i.e., for 0% replacement of Cement by 

RHA the split tensile strength was obtained 

as 3.77 N/mm2 and for 5 % replacement it 

has been seen that it has increased its 

strength to 4.33 N/mm2. This process of rise 

in split tensile strength is observed up to 

10% replacement where it obtained the 

strength of 4.41 N/mm2. And after an 

increase of slight percentage of RHA in 

cement it has been observed that there is a 

decrease of Compressive strength to 2.71 

N/mm2 for 28 days.  

Split Tensile Strength has been calculated by 

performing the test for 3 times on a 

universal Testing machine of Manual type 

and calculated by using the formula as given 

below. 

 

The below Fig.26 shows the graph of 

comparison of Split tensile strengths 

between various percentages of RHA at 7 

days and 28 days curing in which the X-axis 

shows the various percentages of RHA and 

Y-axis shows the Split Tensile strength in 

N/mm2 

CONCLUSION: 

 optimum percentage of RHA to be 

replaced to cement is 10%. 

 As the rate RHA substitution 

expanded, the Compressive 

Strengths of cement lessened. 

 In M25 grade concrete the 

compressive strength is increased at  

10 % at 7 days with 10% 

replacement of cement with RHA. 

 In M25 grade concrete the 

compressive strength is increased AT  

10% at 28 days with 10% 

replacement of cement with RHA. 

 In M25 grade concrete the Split 

tensile test  strength is increased at  

10 % at 7 days with 10% 

replacement of cement with RHA. 
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 In M25 grade concrete the split 

tensile strength is increased at  10 % 

at 28 days with 10% replacement of 

cement with RHA. 

 RHA with 53 grades OPC appears to 

give better results. 

 0-10% would be the ideal scope of 

expansion of RHA as fractional 

substitution for bond. 

 As the rate RHA substitution 

expanded, the Bulk Densities of 

cement has been diminished. 

 As a conclusion we can say that by 

the expansion of RHA as a halfway 

substitution of bond would be 

suggestible. 
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