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Abstract: Cement is the maximum pricey materials of 

concrete. Over 5% of worldwide CO2 emission is 

attributed with the aid of using cement production. 
Similarly, because of the call for with inside the excellent 

combination. In this paintings exchange supply for 

cement and excellent combination as rice husk ash is 
used. A comparative has a look at on residences of 

concrete while cement and excellent combination are in 

part changed with the aid of using rice husk ash. 

Percentage alternative of cement with RHA is stored as 
steady at 10% and excellent combination is changed at 

0%, 5%, 10% and 15% in a mixture of M20 grade of 

concrete. The energy which includes compressive energy 
and cut up tensile energy are discovered out at 7 and 28 

days. The energy is as compared with manage concrete 

and the optimum % of alternative of RHA is discovered 
out. 

Key Words: Rice husk ash, concrete, compressive 

strength, high temperature, SiO2 

 

1. INTRODUCTION 
 

Rice husk can be singed into ash that satisfies the physical 

attributes and substance structure of mineral admixtures. 

Pozzolanic action of rice husk ash (RHA) relies upon (I) 
silica content, (ii) silica crystallization stage, furthermore 

(iii) size and surface area of ash particles. Moreover, ash 

should contain just a modest quantity of carbon. RHA that 
has shapeless silica content and enormous surface region can 

be created by burning of rice husk at controlled temperature. 

Appropriate incinerator/heater as well as crushing strategy 

is expected for consuming and crushing rice husk all 
together to get great quality ash. Albeit the investigations on 

pozzolanic action of RHA, its utilization as a beneficial 

cementitious material, and its natural and affordable 
advantages are accessible in numerous written works, not 

many of them manage rice husk burning and crushing 

techniques. The enhanced RHA, by controlled consume or 

potentially crushing, has been utilized as a pozzolanic 

material in concrete and cement. Utilizing it gives a few 

benefits, for example, gotten to the next level strength and 
toughness properties, and natural advantages connected with 

the removal of waste materials and to decreased carbon dioxide 

outflows. Up to now, little examination has been done to 

research the utilization of RHA as advantageous material in 
concrete and substantial creation in Vietnam. Consequently, 

this study researches the strength action record of mortars 

containing remaining RHA that is created while consuming 
rice husk pellets and RHA as gotten in the wake of crushing 

leftover RHA. The impact of incomplete supplanting of 

concrete with various rates of ground RHA on the compressive 
strength and toughness of cement is analyzed. 
 

1.1 Performance of rice husk concrete expose to 

industrial environment 

A far-reaching project to examine the presentation of plane 
cement and rice husk debris substantial open to modern climate 

was chalked out in this brief term study. The program is made 

out of compressive strength study, weight reduction study, 

impact of carbonation, PH test review also ultrasonic heartbeat 
speed test review examination to study the conduct of plain 

cement having blend extent 1:1.35:3 furthermore rice husk 

debris concrete having a predefined weight of rice husk debris 
presented to modern climate (5%H2SO4, 55HIL, 

10%(NH4)2SO4 and 10% NaOH answer) for 28 days 

uncovered that plain substantial block decayed more than rice 
husk concrete. The strength of PCC opens to forceful medium 

decreased altogether 10% substitution of concrete by rice husk 

debris makes the substantial impenetrable and improves the 

opposition of cement to various climate. The compressive 
strength and toughness of cement expanded fundamentally 

when 10%RHA (by weight) instead of concrete was added. 

The decrease in strength was chiefly due to far reaching salt 
development and debilitating of bonds. The arrangement of 

broad salt likewise decreased in loss of cementations 

properties and deficiency of weight. The plain concrete 

presented to H2SO4 arrangement was viewed as least strong. 
This concentrate additionally shows that higher the ultrasonic 

heartbeat speed, lower is the weakening. This paper presents 
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the consequence of an trial examination of near execution of 

plain concrete and rice husk substantial open to various 
modern climate. 

 

1.2 Properties of RHA 
Rice Husk Ash is a Pozzolanic material. It is having unique 

physical and compound properties. The item acquired from 

RHA is recognized in terms of professional career name 
Silpoz which is much finer than concrete. 

RHA characteristics 

A residual RHA got from open documented consuming. 

The material was painstakingly homogenized and ready in 

two conditions: Natural RHA (NRHA): the debris was just 

dried, homogenized, furthermore stuffed to improve the 
vehicle to the research facility. Grinded RHA (GRHA): 

subsequent to drying and homogenization process the 

RHA was ground in a lab ball factory by one hour for 
enhancement. Physical Properties of R.H.A. 

Table 1: Physical Properties of R.H.A 

 
Sr. No. Particulars Properties 

1 Colour Gray 
2 Shape Texture Irregular 
3 Mineralogy Non-

Crystalline 
4 Particle Size < 45 microns 
5 Odour Odorless 
6 Specific gravity 2.3 
7 Appearance Very fine 

 

Chemical Properties of R.H.A. 

Table 2: Chemical Properties of R.H.A 
 

Sr. No. Particulars Proportion 

1 Silicon dioxide 86.94% 

2 Aluminum oxide 0.2% 

3 Iron oxide 0.1% 

4 Calcium Oxide 03.-2.2% 

5 Magnesium Oxide 0.2- 0.6% 

6 Sodium Oxide 0.1- 0.8% 

7 Potassium Oxide 2.15-2.30% 

8 Ignition Loss 3.15-4.4% 

 

 

 

1.3 Objective 

1 Effect of Rice Husk Ash on workability. 

2 Effect on Compressive strength of concrete 

3 Effect on flexural strength of concrete 

4 Effect on split tensile strength of concrete 

5. Comparison of result of different tests with varying 

proportion of RHA. 

 

1.4 Methodology 
The principle objective of this work is to concentrate on 

the reasonableness of the rice husk ash as a pozzolanic 

material for concrete substitution in concrete. The fact 
that the utilization of makes at any rate it normal rice 

husk debris in concrete further develop the strength 

properties of concrete. Additionally, it is an endeavor 
made to foster the substantial utilizing rice husk debris 

as a source material for incomplete substitution of 

concrete, which fulfills the different underlying 

properties of substantial like compressive strength and 
Flexural strength. It is likewise expected that the 

ultimate result of the venture will have a by and large 

valuable impact on the utility of rice husk ash concrete 
in the field of structural designing development work. 

Following boundaries impacts conduct of the rice husk 

ash concrete, so these boundaries are saved steady for 
the test work.  

• Rate substitution of concrete by rice husk ash  

• Fineness of rice husk ash  

• Synthetic organization of rice husk ash  
• Water to cementitious material proportion (w/b 

proportion)  

• Kind of Curing Likewise from the writing study, it is 
seen that the boundaries proposed by various specialists 

and their outcomes are not coordinating with one 

another. It was because of variety in properties of 

various materials considered in the work. Therefore, the 
rate substitution of concrete by rice husk ash and 

strategy for blend configuration is fixed after starter 

examination. 
 

MIX DESIGN OF CONCRETE 

IS-Code method of mix design was used for mix design 

of M- 30 grade of concrete. The quantities of ingredient 

materials & mix proportions as per design are as under. 
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Table 3: Quantities of Materials per Cubic meter of 

Concrete 
 

Material Proportion by 

weight 

Weight in 

kg 

Cement 1 476.00 

F.A. 1.25 595.00 

C.A. (20mm) 2.73 1299.48 

W/C ratio 0.45 186.00 

 

LITERATURE REVIEW 

 
 Moyad N, Khalaf Al, Yousif Hana A (1984) [1] 

inferred that 5-20% supplanting of concrete with 

RHA helps the substantial in having advantageous 

usefulness, strength, compressive strength, flexural 
strength and beginning and last setting time. 

 

 Mehta, P. K. also, Pirtz, D (1992) [2] inferred that 
the ideal expansion of RHA as fractional 

substitution for concrete is in the range 0-20%. The 

compacting factor upsides of the substantial 

diminished as the level of RHA expanded. The Bulk 
Densities of cement diminished as the rate RHA 

substitution expanded. The Compressive Strengths 

of cement diminished as the rate RHA substitution 
expanded. 

 

 Saraswathi, V. what's more, Song, H. (2007) [3] 
concentrated on the impact of the joining of RHA 

up to 30% substitution level lessens the chloride 

infiltration, diminishes penetrability, further 

develops on it is reasoned that the substitution level 
of RHA is suggested up to 25%. 

 

 M.Odaiba (2009) [4] The synthetic examination 
done demonstrated high measure of silica for rice 

husk debris (68.12%) which is an awesome 

incentive for usefulness. The increment in setting 

season of glue having rice husk debris showed low 
degree of hydration for rice husk debris substantial 

which result from response among concrete and 

water, which free calcium hydroxide (Ca (OH)2). 
 

 Siddesha (2011) [5] Studies on the Effect of 

Ceramic fine total on the Strength properties of 
Concrete. The compressive strength of cement 

somewhat diminishes with expansion in level of 

clay fine total in concrete be that as it may, there is 

no much variety in compressive strength of concrete 

with the variety of concrete substance. The split 
ductile strength of cement somewhat diminishes with 

expansion in level of clay fine total in concrete yet 

there is no much variety in split rigidity of cement with 
the variety of concrete substance. The flexural strength 

of cement marginally diminishes with expansion in 

level of artistic fine total yet there is no much variety 
in split ductile strength of cement with the variety of 

concrete substance. 

 

 Dhavamani Doss Sa and D. Gopinath (2013) [6] 
Compressive strength of clay squander total was 

explored, utilizing 30 examples tried at 28 or 56 days 

of relieving. Decrease in water concrete proportion 
prompted expansion in compressive strength upto 

85% at 28 days and 95% at 56 days for ceramic waste 

total concrete. The properties of Ceramic waste 
(Electrical encasing scrap) and Bottom debris are 

closer to the properties of ordinary total. Thus, it 

appropriate for substantial making. 

 
 Abdullah Anwar, Juned Ahmad, Miraj Ahmad Khan, 

Sabih Ahmad, Syed Aqeel Ahmad (2014) [7] finished 

up marble dust powder can possibly give a choice to 
solidify and helps in keeping up with the 

environmental factors each piece well as efficient will 

post less on the creation of carbon dioxide and settling 

the natural contamination by concrete creation; 
accordingly improves the metropolitan environmental 

factors. 

 
 Obilade (2014) [8] The ideal expansion of RHA as 

fractional trade for concrete is in the reach 0-20%. The 

compacting factor upsides of the substantial decreased 
as the level of RHA substitution expanded. The 

Compressive Qualities of cement decreased as the 

Percentage RHA substitution expanded. 

 
 Geeta (2014) [9] concentrated on the modern waste 

age focus on finding replacement of concrete in the 

substantial mix. They observed that Marble powder, 
stone, powder was earlier used distinctly as 

replacement of total's limited scale  

 
 Khatib (2014) [10] tried substitution proportions of 

25%, half, 75% and 100 percent of fine normal totals 

by fine reused ceramic totals (blocks got from 

obliterated structures, which were then squashed in the 
research facility) to decide the compressive strength, 

revealed a deliberate diminishing in compressive 
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strength as the fine reused block totals content 

increments. In any case, for the same substitution 
level and test age, blends in with block totals 

accomplished higher strength than those with reused 

substantial totals. Between the age of 28 and 90 
days, the pace of compressive strength gain for all 

blends containing squashed blocks is higher than 

that of those containing squashed concrete and 
normal totals as it were. This outcome is supported 

with pozzolanic responses brought about by the 

silica and alumina substance of squashed blocks 

 
 Sumit Bansal (2015) [11] Replacement of concrete 

by rice husk debris displayed in M30 grade concrete 

compressive strength improvement up to the 
substitution of 10% in all ages. Both substantial 

blends at 10% rice husk debris level showed 3 to 

10% expansion in compressive strength. Rice husk 
debris levels of 15 to 20% showed decrease in 

compressive strength in all age. 

 

 Yoginder Anil (2015) [12] examinations uncover 
that critical improvement in Compressive strength 

of the Concrete with rice husk debris content of 10% 

for various grades specifically M30 and M60 and at 
various ages. The increment in Compressive 

strength was of the request for 4.23% to 10.93% for 

various grades and at various ages 

 
 Alafia Kanchwala (2015) [13] The ideal expansion 

of RHA as halfway swap for concrete for better 

execution is between the scope of 0-20%. The 
compacting factor upsides of the substantial 

diminished as the level of RHA expanded. The Mass 

Densities of cement diminished. 
 

  R. Chitra (2015) [14] Presumed that expansion of 

the ceramic powder and copper slag works on the 

physical and mechanical properties. As concrete 
cost is continuing expanding pattern and fine total 

interest is expanding step by step, the substitution of 

ceramic powder and copper slag for concrete and 
fine total ends up being affordable and a likewise 

gives a proficient usage. The fact that replacement 

of concrete makes present day wastes, it proposed 
furthermore, fine total by artistic powder for 20% 

and Copper slag for 40% is powerful and can be 

utilized in the development exercises. 

 
 John Kamau, Ash Ahmed, Fraser Hyndman, Paul 

Hirst and Joseph Kaggwa,[15] Influence of Rice 

Husk Ash Density on the Workability and Strength of 

Structural Concrete, the concentrate on reasoned that 
the low thickness of RHA fundamentally expanded the 

volume of blends, expanded the water interest, also, 

thusly diminished the usefulness of the resultant 
concrete. 

 

 Makarand Suresh Kulkarni, S.N Tunde (1 August 

2014) [16], Effect of rice husk Ash on properties of 
cement, Adding Rice Husk Ash, concrete becomes 

firm and that's just the beginning plastic and 

consequently allows more straightforward setting and 
completing of concrete. It likewise expands usefulness 

of cement. The mass thickness of RHA concrete is 

diminishing. From the whole trial work &amp; 

concentrates on it is reasoned that blend M2 (M0+20% 
RHA) is the best mix among all blends, which gives 

max, malleable, flexure &amp; pressure strength over 

ordinary cement. 
 

 Jaspal Singh, Sarvesh Kumar (26th June 2018) [17], 

The impacts of using RHS on certain extents of 

cement, As the level of rice husk debris (RHA) 
expansions in the blend, there is impressive reduction 

in the usefulness due to which great super plasticizer 

is required to accomplish the requiring workability. As 
RHA rate expansions in the concrete, chloride particle 

infiltration and penetrability diminish due to voids 

refining capacity of RHA. 
 

 Prof Shriram H mature Dr V.M Moniker (7 TH July 

2014) [18], Effects of RHS on new and solidified 

properties of self-compacting concrete, The review 
showed Required compressive strength, flexural 

strength and split ductile strength, stream capacity and 

sufficient self-similarity were acquired. The droop 
stream esteem was in OK breaking point Henceforth, 

according to the prerequisites of new state properties 

of SCC the Addition of 20% RHA can be permitted. 
               

               CONCLUSION 
The survey of prior examinations connected with 

incomplete substitution of concrete with rice husk 
debris and fine total with fired powder uncovers that 

there is a huge change in the strength properties of 

cement like compressive strength, flexural strength 
and parted rigidity. These analyses were done in 

different grade of cement to figure out the outcome. 

From the above writing surveys ideal level of rice husk 

debris fluctuates from 10% to 30% by weight of 
concrete and artistic powder shifts from 10% to 20% 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 06 Issue: 03 | March - 2022                                                                                                    ISSN: 2582-3930                                                                                                                                               

 
 

© 2022, IJSREM      | www.ijsrem.com                                                                                                                              |        Page 5  

by weight of fine total. Up to these rate substitution 

improvement in the strength of cement has been 
seen as far as Compressive Strength, Flexural 

Strength and Tensile Strength. Past examinations 

likewise show that usage of rice husk debris and 
artistic powder as halfway substitution in substantial 

upgrades the strength of cement. The utilization of 

rice husk debris as an option for concrete and as 
added substance to decrease erosion and increment 

toughness of substantial strength. The use of RHA 

holds promising possibilities in the country since it 

mellows the effect on the climate and capital 
expense of the design. RHA is additionally use for 

assembling load bearing squares blocks tiles in 

minimal expense. As the Rice Husk Ash is squander 
material, it decreases the expense of development.  
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