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Abstract: The rising cost of building construction materials is the factor of great concern. We all want that our building
be strong and should build with the construction material of reasonable rates. Nowadays, most of the researches are
doing the research on the material which can reduce the cost of construction as well as increase the strength which waste
materials are used in concrete in the replacement of any ingredient are selected according to their properties. This
project paper is written to show the effect on concrete with for partial replacement of cement with cow dung as hand
agricultural waste like rice husk as hand rice straw ash. Cement is replaced in concrete with ash(RHA,RSA,CDA) in
various proportion by weight (like 5%, 10% and 15%) and the compressive & tensile strength of concrete were found at
different curing periods (7,14 and 28 days). Various tests are conducted on samples like determination bulk density,
settling time and workability of cow dung ash in different proportion. Cow dung ash (CDA) is economical in terms of cost
& this reducing the environmental risk, maintaining the ecological balance.
Keywords: RHA (Rice husk ash), RSA (Rice straw ash), CDA (Cow dung ash), Compressive strength, Split tensile
strength

INTRODUCTION

In today’s construction industry, concrete is major and versatile building material and in concrete, cement is the most
expensive material and to reduce its cost. Due to growing environmental concerns and the need to conserve energy and
resource, considerable efforts have been made worldwide to utilize local natural waste and by-product materials in
making concrete. Concrete is a mixture of aggregate (usually pebbles or crushed stone) and cement. The exact
composition of the cement varies substantially from one manufacturer to the next, but virtually all contain limestone
(calcium carbonate) and lime (calciumoxide).Concrete is a composite material which is made up of filler and a binder.
Generally, this medium is the product of reaction between hydraulic cement and water. Strength of concrete is commonly
considered its most valuable property, although in many practical cases other properties like durability and impermeability
may in fact more important.
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It is known that fine aggregate acts as filler of course aggregate and it does not give significant strength. Cement fills the
void of fine aggregate. Some gaps are present between cement. Adding agricultural waste like rice husk ash , rice straw
ash and cow dung ash to the concrete mix even in low replacement will dramatically enhance the workability, strength
and impermeability of concrete mixes , while making the concrete durable to chemical attacks , abrasion and
reinforcement corrosion, increasing the compressive strength by 10%-20%.the procedure of selecting suitable ingredients
of concrete and determining their relatives amount with the aim of bringing forth a concrete of the required strength,
durability and workability as economically as possible is termed the concrete mix design. The objective of this study is
replacement of cement with the rice husk ash, rice straw ash and cow dung as hand comparison of strength of concrete
thus obtained with conventional concrete. Designing of concrete mixes using varying gradation of ash (RHA,RSA,CDA) as
replacement of cement. Evaluation of strength characteristics such as compressive strength, flexure strength, split tensile
strength of concrete and comparison of the same with conventional concrete. To reduce the material cost in
construction. The scope of the project is strength and cost savings of rice husk ash and rice straw ash proves that to be a
better material than various other supplementary materials which involve higher transport cost. By using this rice husk
ash, rice straw ash, cow dung ash in concrete as replacement the emission of green gases can be decreased to a greater
extent.
2. LITERATURERE VIEW

Seyed alizer azareei and Farshad merica (2017) found that the Rice husk ash as a partial replacement of concrete in high
strength concrete, containing micro silica. The optimum level of strength and durability properties generally gain with
addition up to 20%, beyond that is associated with slight decrease in strength parameters by about 4.5 %. The same
results obtained for water absorption ratios likely to be unfavorable
Inderveer Singh Gurjar and Gautam Bhadouriya (2018) found that a study on use of Cow dung ash and Rice husk ash in
concrete. CDA and RHA with ad mixtures and plasticizers can be used for increasing the workability and strength of
concrete with partial replacement of cement.
P. Thejkumar and R. Harshini reddy (2015) found a study on the replacement of cement in concrete by using cow dung
ash. When CDA is mixed with concrete it requires more quantity of water while increasing the ash content. The initial
and final setting time is increases by increasing the cow dung ash.
0O.Y Ojedokun, A.A.Adeniran and S.B.Raheem (2014) found The Cow Dung Ash requires more quantity of water as the
percentage increases in the concrete, therefore it has a serious limitation that must be understood before it is put to use.
Samant Thakur, Sanjay saraswat and Devansh jain (2014) found the Use of agricultural waste as partial replacement of
cement in concrete (RHA, sawdust ash, wheat straw ash).The combination of 10%, 20% and 30% cement replacement mix
is prepared by using all WSA RHA and SDA 0.4 water cement ratio. It shows that compressive increase with curing time.
Surajit munshi (2013) found Use of rice straw ash as pozzolonic material in cement mortar. RSA increases the
compressive strenght up to 12.5% with 10% cement replacement. The initial setting time and final setting time are
increased percentage of RSA replacement.
Dr. S. L Patil, J. N. Kale and S. Suman (2012) found that the consistency of cement has increased with the addition of Fly
Ash from (32% for 0%) to (48% for50%).The initial setting time has increased from 155 minutes for 0% fly ash to
250minutes for 50% fly ash. The workability of cement concrete mix has increased from25 mm (For 0% fly ash) to120 mm
(For 25% fly ash). After 90 days of curing the concrete containing 10% of fly ash, related to cement mass, gained a
compressive strength about 6% higher than the concrete without addition for Ordinary Portland cement.

3. MATERIAL AND METHODS
Cow Dung Ash (CDA)
Cow are one of the numerous species of cattle family commonly available in all the part on the world they are employed
field operations like Ploughing, harrowing, sowing and inter-cultivation etc., while some may look at cow as source of
meat, dairy products and some other use the Michigan state university have found more sustainable and abundant, yet
equally useful bovine by produce manure. Surprisingly, the material, when sterilized, is entirely odorless and offers some
wonderful characteristics for the production of variety of fiberboard building materials. The manure essentially replaces
the role of sawdust in the production of particle boards, which would cut down wood usage as well as posing a creative
solution of huge. The cow dung is said to have strong antibacterial properties it works as a good disinfectant by keeping
house cool in summer and warm in winter cow dung’s used as construction material for house encourages utilization of
material resources and minimizes wastages.

P’

Figure |: Cow Dung Ash
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In this CDA was obtained from rural housing the cow dung is collected and dried for a period of 12 days and it is burned
to form an ash which is added to cement by partially replacing from 5% to 20% the cow dung is an good. Cow dung ash
that has been obtained from villages are dried under sunlight, burnt at a temperature of 450 to 500°C and cooled. After
cooling it was crushed to powder form, sieved under 300-micron sieve was stored in an air tight container preventing
moisture ingress. The cow dung is exposed to sunlight to dry in order to have dung cakes which is then subjected to
burning after it is dried to have the cow dung ash which is obtained in black color.

Rice Husk Ash (RHA)

Rice husk ash (RHA) is a highly reactive pozzolan that can be used as a partial substitute for cement in concrete
production. Pozzolans are materials that, when combined with calcium hydroxide (Ca(OH)2) in the presence of water,
form cementitious compounds. Rice husk ash can be used as a partial replacement for cement in concrete mixes.
Typically, it can replace up to 10-20% of the cement content by weight without significantly affecting the strength or
durability of the concrete. Concrete containing RHA tends to exhibit lower heat of hydration, which can help reduce the
risk of thermal cracking in large concrete structures. Utilizing rice husk ash in concrete production offers environmental
benefits by reducing the demand for cement, which is a significant source of carbondioxide emissions. Additionally, it helps
in the utilization of agricultural waste, thus promoting sustainability. When using rice husk ash in concrete, it's crucial to
consider factors such as the quality of the ash, its fineness, chemical composition, and the overall mix design.

RIcE HUusK AsH For CONCRETE

Rice Husk Bice Husk Osu

Figure 2: Rice Husk Ash

Rice Straw Ash (RSA)

Rice straw ash (RSA) is another agricultural waste product that can be utilized in concrete production. Similar to rice husk
ash (RHA), rice straw ash can serve as a pozzolanic material in concrete mixes. Rice straw ash contains silica, which reacts
with calcium hydroxide in the presence of water to form additional cementitious compounds. This pozzolanic reaction
contributes to the strength and durability of concrete. Incorporating rice straw ash into concrete can lead to
improvements in compressive strength, flexural strength, and durability properties such as resistance to sulphate attack
and chloride penetration. By utilizing rice straw ash in concrete, agricultural waste is effectively recycled and diverted
from landfills, contributing to sustainable waste management practices. Rice straw ash, similar to RHA, can help mitigate
the risk of alkali-silica reaction (ASR) in concrete by providing a reactive silica source that consumes alkalis and reduces
the potential for expansion and cracking.

R ; [tl].'.("ut‘ =:I.'<I\.~'.I.~|'
Figure 3:Rice Straw Ash

Rice straw ash, similar to RHA, can help mitigate the risk of alkali-silica reaction (ASR) in concrete by providing a reactive

silica source that consumes alkalis and reduces the potential for expansion and cracking. Rice straw ash can is a valuable

supplementary material in concrete production, offering both technical and environmental benefits. However, thorough

evaluation and quality control are necessary to optimize its performance and ensure the quality of the resulting concrete.
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4. MIX DESIGN
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TableNo.I: Mix proportions (Conventional Concrete)

Cement FA CA Water
413kg/m’ 654kg/m’ 1312kg/m? 186
| 1.5 3 0.45
Table No.2: Replacement of cement by using ash (RHA, RSA, CDA) with various proportions
Percentage Ratio RHA RSA CDA
5% 2% 2% 1%
10% 4% 4% 2%
15% 6% 6% 3%
Table No.3: Mix proportions [Cement+(RHA,RSA,CDA)5%]

Cement RHA+RSA+CDA FA CA Water
392.35kg/m’ 20.65kg/m’ 654kg/m* | 1315kg/m’ | 86litres/m’
0.95 0.05 1.5 3 0.45

Table No.4: Mix proportions [Cement+ (RHA,RSA,CDA) 0%]

Cement RHA+RSA+CDA FA CA Water
371.7kg/m’ 41.3kg/m’ 654kg/m’ 1315kg/m’ | 86litres/m’
0.90 0.10 1.5 3 0.45

Table No.5: Mix proportions [Cement + (RHA,RSA,CDA)|5%]
Cement RHA+RSA+CDA FA CA Water
351.05kg/m’ 61.95kg/m? 654kg/m? 1315kg/m? 186litres/m’
0.85 0.15 1.5 3 0.45

5. TEST RESULTS AND DISCUSSION

Specific gravity Test

Specific gravity is defined as ratio of the weight in air of a given volume of soil solids at a constant temperature to the
weight in air of an equal volume of distilled water at a constant temperature.
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Table No.6: Mix proportions

Specific gravityTest Results

FA CA RHA RSA | CDA
2.59 3.05 2.12 2.06 2.38

S.No.

Sieve Analysis Test
As per IS: 2386 (Part I) — 1963, A set of IS Sieves of sizes are 80mm, 63mm, 50mm, 40mm, 31.5mm, 25mm, 20mm, |6mm,

[2.5mm, 0mm,6.3mm,4.75mm,3.35mm,2.36mm, |.18mm,600pm,300pm, I50uym and 75pm. As per IS: 383-1970
specifications, the given sand conforms to grading zone |I.
Compressive strength
From the fig. (5), it can be noted that the compressive strength increases as the content of the RHA, RSA & CDA
increases. It shows that after curing period of 28 days, 5%, 10% and 15% of RHA, RSA & CDA concrete gave 91%, 95%
and 100% of that of the control concrete strength respectively. It was found that by replacing 15% of adding materials to
concrete, increase in compressive strength is found.

Table No.7: Compression test results

S. No|Name Specimen CS (N/mm?) 7 Days | CS (N/mm?)2l Days | CS (N/mm?) 28 Days
I A Conventional Concrete 18.21 22.37 25.84
2 B Ash of (RHA,RSA, CDA) (5%) 19.56 23.87 27.69
3 C | Ash of (RHARSA, CDA) (10%) 19.86 24.32 28.12
4 D | Ash of (RHA,RSA ,CDA) (15%) 19.92 24.85 28.76

COMPRESSIVE STRENGTH

COMPRESSIVE STRENGTI
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Fig. 5: Compressive strength result
Flexural strength
Flexural strength test was performed on 100mmx100mmx 400mm specimens cured for 7, 2| and 28 days. Fig.4. shows
the flexural strength test results. The flexural strength in comparison to control specimens. Fig (6), indicates that after
curing period of 28 days, 83%, 87% and 98%of that of the control concrete strength respectively.
Table No. 8: Flexural Strength test results

S.No| Name Specimen FS (N/mm?) 7 Days |FS (N/mm?)2I| Days| FS (N/mm?)?28 days
| A Conventional Concrete 5.14 5.87 6.14
2 B[ Ash of (RHA, RSA, CDA) (5%) 535 6.56 739
3 C Ash of (RHA, RSA, CDA) (10%) 6.25 6.98 7.36
4 D Ash of (RHA, RSA, CDA) (15%) 6.57 7.16 7.72
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Fig. 6: Flexural strength result
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Split tensile strength

A method of determining the tensile strength of concrete using a cylinder which splits across the vertical diameter.
Standard 150mm diameter and 300mm height cylinder was prepared for split tensile strength. Direct tensile strength of
concrete cannot be determined owing to difficulty in preparation of test specimen and in applying truly axial tensile load.
This test is an indirect method of finding out the tensile strength of concrete. From the fig (7), it can be noted that the
split tensile strength decreases as the content of the sludge increases. It indicates that after curing period of 28 days, the
5%, 10% and 15% adding materials concrete gave 81%, 92% and 98%of that of the control concrete strength respectively.

Table No.9: Split tensile Strength test results

S.No | Name Specimen STS (N/mm?*7 Days | STS (N/mm?)21 Days|STS (N/mm?) 28 Days
| A Conventional Concrete 5.14 5.87 6.14
2 B Ash of (RHA, RSA, CDA) (5%) 5.35 6.56 7.39
3 C Ash of (RHA, RSA, CDA) (10%) 6.25 6.98 7.36
4 D Ash of (RHA, RSA, CDA) (15%) 6.57 7.16 7.72

Split tensile strength for concrete (eylinder specimen)

SPLIT TENSILE STRENGTH

as
Split tensile .f
Strength{ MPa) I I
1
15

=7 days =28 days

Fig. 7: Split tensile strength result

6. CONCLUSION

Based on the conducted experiment and according to the results obtained, it can be concluded that, this study intended
to resist the stress by using Ash of Agro-waste (RHA,RSA) and CDA. Work has shown that replacement of cement
by adding RHA, RSA and CDA with various mix proportions like 5%, 10%, 15% in concrete. It gives an average optimum
compressive strength in concrete. This modified concrete is the eco-friendly and healing concrete in the built
environment. It was observed from the test results that the compressive strength and tensile strength of concrete cubes
replaced with Agro-waste Ash and Cow dung ash showed better results compared with conventional concrete. The test
results indicated that the RHA, RSA, CDA when used at an optimum combination of (15%) respectively tend to increase
the strength and durability of concrete when compared with conventional concrete.
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