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ABSTRACT 

 
Concrete, which makes up most of cement, emanates a lot of carbon dioxide, concrete has a wonderful ecological effect. 

Assuming that how much concrete utilized in assembling of cement is limited by the utilization of mineral admixtures 

without compromising solidness standards, decreasing the natural effect of concrete is conceivable. To support the 

strength and solidness of cement, which is shaped of totals, portland concrete, and water, no less than one extra 

component, like admixtures, supplemental cementitious material, or fiber, should be added. Pozzolanic components like 

cow waste debris and rice husk debris can be integrated into portland concrete to make viable harmless to the ecosystem 

concrete. Most of the prerequisites for solid cement can be met with the assistance of advantageous cementitious 

materials. Horticulture based pozzolanic added substances like Rice Husk Debris (RHA) and Cow Excrement Debris 

(CDA) are generally accessible. Other supplemental materials like silica smoke and fly debris are demonstrated to be 

sub-par compared to rice husk debris and cow fertilizer debris. The objective of the ongoing review is to inspect the 

strength boundaries of cement of M20 grade taking on rice husk debris (RHA) and cow excrement debris (CDA) as 

halfway swaps for concrete, separately. What's more, substantial purposes 5% of alccofine by volume. The examples 

are ready with fractional substitutions of concrete by 0%, 5%, 10% and 15% of RHA and CDA. The example examples 

comprise of substantial solid shapes, chambers and pillars. Compressive strength, split elasticity and flexural strength 

tests are completed and the experimental outcomes are contrasted and that of ordinary cement. 

Keywords: Cement Replacement, Rice Husk Ash, Cow Dung Ash, Strength, Workability.   
I. INTRODUCTION 

 

Quite possibly of the most significant and rapidly developing industry on the planet, the development area is crucial for 

the advancement of countries' economies. Since concrete is the main material that relates to it as far as strength and 

openness, interest for it will consistently increment as development projects grow across a few arising nations. Most of 

the development materials used in the cutting edge reality where we reside are man-made composites, and cement is 

one of the most significant of them. This advantageous structure material is made by consolidating the proper extent of 

totals (coarse and fine), concrete, water, beneficial establishing materials. The blend is then added with the perfect 

proportion of added substances to permit it to set and solidify after some time. The interest of concrete in development 

substantial innovation is exceptionally required step by step to fill the holes in infrastructural advancement, for example, 

structures, thruways, spans, burrows, stopping, arena, railroad, air terminal, pressure driven structures because of 

industrialization. In any case, the substantial business is one of the greatest purchasers of regular assets and makes 

significant commitments to the world anthropogenic carbon dioxide (CO2) emanations that cause air contamination, 

which greaterly affects environmental change and an Earth-wide temperature boost. 0.9 lots of carbon dioxide are 

delivered by making 20 sacks of concrete, which represents around 6% of absolute CO2 outflows into the climate [1]. 

14 billion cubic meters of cement are delivered year to be utilized in the development of streets, spans, burrows, homes, 

dams, and flood safeguards, as per the Worldwide Concrete and Substantial Affiliation (GCCA) [2]. The primary driver 

of the substantial business' high CO2 levels is the assembling of Portland concrete, which is the essential fastener and 

adds to around 8% of the world's CO2 outflows with a yearly creation of multiple billion tons [3,4]. Extra restricting 

parts, for example, poisons from cow fertilizer debris, sawdust, fly debris, silica smoke, and rice husk debris, permit 

substantial innovation to use a huge number of lots of squanders that would ordinarily cause garbage removal issues [5]. 

Thusly, as structural designers are responsible for spanning holes and making up for in shortcomings, they are 

continually searching for the development area that is ecologically helpful. It is important to search for extra cementitious 

materials that can be utilized to supplant concrete to some degree. India is one of a few arising countries where the 

populace is quickly developing. To effectively oblige them, we require infrastructural conveniences like structures, 

streets, pressure driven frameworks, air terminals, and stopping.  

 

 

Development materials, for the most part concrete and others, are required for those foundations. The cost of 

development items is incredibly costly today, especially cementitious materials. Considering this, concrete and 

substantial makers are endeavoring to hurry the change to greener cement by swearing to cut CO2 outflows by 25% by 
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2030 and accomplishing an objective in accordance with the Paris Understanding's objective of keeping an Earth-wide 

temperature boost to 1.5°C [2]. Issues with garbage removal have been welcomed on overwhelmingly of rural squanders 

delivered in assembling organizations, for example, rice husk. Individuals are presently bound to utilize reasonable 

nearby assets like dirt produced using fly debris and cow fertilizer along these lines. This study centers around utilizing 

rice husk and cow waste debris as a halfway substitute for concrete in concrete. 

 

 

III. LITERATURE REVIEW  
Amin et al. (2022), performed sugarcane bagasse ash (SCBA) and nano eggshell powder (NEP) are considered 

cementitious materials and were added to the cement at different percentages to reduce the cement contents in 

the concrete industry. The SCBA and NEP were added to cement content by 5 %, 10 %, 15 %, and 20 % for SCBA, 

and 2.5 %, 5 %, and 7.5 % for NEP. This study evaluates the fresh and hardened properties of HSC. . The best 

mixture result includes 5 % NEP with 15 % SCBA, which exhibited a dense form, no pores, and no cracks, as 

analyzed in the microstructure [6]. 
 
 

Muruthi et al. (2022), presents the suitability of eggshell powder (ESP) in high strength concrete with respect 

to the structural and durability performance observed from research findings. Based on the evidence collected 

from numerous research publications, it may be concluded that 8–10% replacement of cement is possible 

without compromising the mechanical strength and structural performance and it increases the hydration 

process during the early periods. However, the ESP had shown a negative impact on durability properties, 

particularly in the chemical environment [7]. 
 
 

Chong et al. (2021), This paper aimed to develop mathematical models for the prediction of eggshell concrete 

compressive strength using the mixed regression (MR) and response surface methodology (RSM). The analysis 

of contour plot concluded that eggshell powder increased the concrete compressive strength at an optimal 

replacement percentage between 5% and 10%. However, the cement partial replacement with eggshell powder 

is more optimal for mix design with higher water content [8]. 
 
 

Ramachandran et al. (2018), This paper is focused on M30 grade concrete mix namely normal concrete and concrete 

modified with Cow Dung Ash . Concrete modified with Cow Dung Ash was prepared by 15% partial replacement of OPC 

with CDA. After 28 days of curing, specimens were exposed in fresh water for 56, 90, 180 and 365 days. Result showed 

that pH, compressive and split tensile strength and better durability was significant. Lesser bacterial density was 

observed on concrete modified with CDA compared to Natural Concrete [9]. 
 
 

Dinakar et al. (2013), By using Metakaolin and cement with low water-binder ratio of 0.3 , high performance 

concretes can be developed. From results it can be realized that Cube Compressive strength, Splitting tensile 

strengths and elastic modulus results shown higher values at 10% replacement of cement by Metakaolin [10]. 

 

 

IV. MATERIALS USED 

 
(1) Cement - Common Portland concrete (OPC) is the most favored folio in the assembling of cement because of 

good glue and strong properties work with it's holding with different materials. Privately procured Conventional Portland 

Concrete of 53 grade of the ACC concrete Branch adjusting to ISI principles is utilized for projecting the examples in 

this work and standard test were directed by IS:8112-1989. The particular gravity and fineness of concrete is 3.15 and 

8.50%. Its underlying and last setting time will be 40 minutes and 225 minutes separately. 

(2) Coarse Total - The normal squashed stone total of ostensible size 20 mm are utilized in this work. The particular 

gravity in broiler dry condition and water retention of the regular coarse total of 20 mm ostensible size according to IS 

code 383-2016 were 2.85 and 0.268% separately. The degree of the coarse not set in stone by sifter examination 

according to IS code. 

(3) Fine Total - Sand utilized all through the exploratory work was gotten from the Locally accessible close by 

stream in Bilaspur which is liberated from natural debasements. Fine total going through 4.75 mm IS sifter and holding 

on 150 µ IS strainer is utilized in this review. The particular gravity in stove dry condition and water retention of the 

sand according to IS code were 2.55 and 0.503% separately, likewise affirming to Zone I of table 4 of IS 383-2016. 
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(4) Rice Husk Debris - The RHA was gathered from Rice factory in Bahatarai Bilaspur. In the wake of processing 

the rice grains, rice husks as waste are gathered for any planned reason and others are singed. It was acquired Materials 

and Substantial Research center and afterward sieved on 90 micron American Culture for Testing and Materials (ASTM) 

strainer for supplanting with concrete. 

(5) Cow Manure Debris - The dairy cattle cultivating region near Bilaspur is where the cow excrement was 

gathered. Subsequent to being presented to the sun for seven days, the examples were calcined at 800°C for two hours 

in a suppress heater. This particular temperature was picked since it was found to deliver CDA that was of predominant 

quality [11]. The examples were scorched, then permitted to cool, and afterward they were pummeled by hand 

physically. For concrete substitution, tests which went it through a sifter with a 150 µm size were utilized. The 

subsequent cow compost debris had a dull dim appearance. 

(6) Alccofine - Alccofine is a finely partitioned molecule size that is higher than Miniature Silica and lower than 

concrete. Alccofine is an explicitly handled item produced using profoundly responsive glass-containing slag that was 

gotten through granulation. It decreases how much water expected for a specific degree of substantial usefulness. 

Likewise it can likewise be utilized as a super functionality help to increment stream or as a high reach water decrease 

to work on compressive strength. Because of the more prominent molecule size dissemination of alccofine, concrete 

performs better with regards to solidness. A historic substance called Alccofine 1203 is used to supplant miniature silica 

and silica vapor. Better strength can be conveyed by Alccofine 1203, however it is likewise harmless to the ecosystem. 

 

(7) Water - The most urgent yet most economical part of cement is this. For the substantial's planning, ordinary 

regular water was utilized. The functionality of the substantial blend expansions in with more noteworthy water content. 

At the point when water is acquainted with concrete, hydration response happens, and the glue starts to solidify 

subsequently. A pH worth of 6 to 8 is great for water. Water should exclude any salt in light of the fact that causing so 

will harm the substantial. The water used in this task is as per the necessities of IS 456:2000 for blending and restoring. 

MIX PROPORTION 
 
Use of M20 grade concrete is made in accordance with IS 10262:2009 and IS 456:2000, with a water-cement ratio of 0.5 and 

a percentage replacement of cement by rice husk ash and cow dung ash of 0%, 5%, 10%, and 15%, respectively. Additionally, 

5% of Alccofine was added as an additional cementing element to improve the concrete's properties.  
After the concrete has been mixed, the specimen mix is poured into the designated molds. In this investigation, 171 cube 

specimens measuring 150 x 150 x 150 mm, 171 cylinder specimens measuring 150 x 300 mm and 57 beam specimens 

measuring 100 x 100 x 500 mm are all casted. The molded specimens must be demolded and then put in the water curing 

tank at room temperature after having been cast for 24 hours.  

 
Table 1 - Mix Proportion 

 

S.N. Mix Rice Husk Ash Cow Dung Ash Alccofine 
     

1 Mix 1 0.5% 0% 0% 
     

2 Mix 2 5.0% 0% 0% 
     

3 Mix 3 10.0% 0% 0% 
     

4 Mix 4 15.0% 0% 0% 
     

5 Mix 5 0.1% 5% 0% 
     

6 Mix 6 0.2% 10% 0% 
     

7 Mix 7 0% 15% 0% 
     

8 Mix 8 2.5% 2.5% 0% 
     

9 Mix 9 5% 5% 0% 
     

10 Mix 10 7.5% 7.5% 0% 
     

11 Mix 11 5.3% 0% 5.2% 
     

12 Mix 12 1.20% 0% 5.0% 
     

13 Mix 13 15.2% 0% 5.2% 
     

14 Mix 14 0% 5% 5.3% 
     

15 Mix 15 0% 10% 5.6% 
     

16 Mix 16 0% 15% 5.5% 
     

17 Mix 17 2.5% 2.5% 5.6% 
     

18 Mix 18 5.0% 5% 5.2% 
     

19 Mix 19 7.5% 7.5% 5.0% 
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VII. CONCLUSIONS 
 

The instances of M20 grade of concrete by somewhat superseding rice husk trash and cow fertilizer garbage, 

united with alccofine, to cement were anticipated and are pursued for compressive, split flexible and strength 

at 3, 7 and 28 days. Flexural strength values were in like manner gotten at 28 days. The procured results were 

differentiated and common concrete after that following end can be drawn - 

 

• Right when the 10% replacement limit isn't outperformed, cow feces flotsam and jetsam and rice 

husk trash concrete can be made to work truly in a couple of story and wall applications. 

 

• As the gathering of cow waste and rice husk garbage in concrete grows, more water is required, thus 

Alccofine is reasonable in a specific reach since it has a critical imperative that ought to be perceived before 

it is used. 

 

• The advantages of the cow fertilizer and rice husk stays consolidate their light weight, which makes 

them proper as building materials. 

 

• As CDA+RHA obsessions increase more water is supposed to stay aware of the best consistency. 

Compressive strength limits when CDA+RHA content climbs and continues to create as the easing time is 

extended. 
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