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Abstract— Concrete is a very wide issue in the civil
engineering area. Modification of concrete is very essential
for eco-friendly environment for present scenario. So using
agricultural waste in concrete to modify the concrete and to
reduce problems of waste disposal and land use to waste. The
agricultural wastes which are employed in this project
are Coconut shell and Rise husk ash. Coconut shells are by-
products of coconut oil production. Coconut shells are used
in the production of activated carbon due to hardness and high
C content. Concrete using Coconut Shell aggregates resulted
in acceptable strength required for structural concrete.
Coconut Shell may offer it as a coarse aggregate as well as a
potential building material in the area of construction
industries and this would solve the environmental problem of
thinning out the generation of solid wastes simultaneously.
The Coconut Shell-cement composite is compatible and no
pre-treatment is demanded.

Coconut Shell concrete has better workability
because of the smooth surface on single position of the scales.
The impact resistance of Coconut Shell concrete is high when
compared with conventional concrete. Moisture retaining and
water taking up capacity of Coconut Shell are more compared
to conventional aggregate. Cost reduction of 40% can be
achieved if coconut shells are used to replace gravel in
concrete. The measure of cement content may be more when
Coconut Shell is applied as an conglomeration in the
production of concrete compared to conventional aggregate
concrete. Thus cement can also be substituted by rice husk
ash, which is an agricultural waste to cause it a low cost
material. Rice husk ash (RHA) is a byproduct from the
combustion of rice straw. This husk contains about 75 %
organic volatile matter and the balance 25 % of the
weightiness of this husk is converted into ash during the
dismissal process, is known as rice husk ash (RHA). This
RHA in turn contains around 85 % - 90 % amorphous silica.
Thus Rise husk is replaced partially by cement and Coconut
shell is replaced by aggregate in various dimensions.

Then the concrete specimen is compared with
testing on 7th, 14th, and the 28th day with water cement ratio
of 0.5. Compressive strength, tensile strength, workability,
etc. Will be shown in the event. Granting to the results of
RHA molds and coconut shell molds the ratios are formed
from using RHA and coconut shell together in concrete. This
concrete can be used in roads, embankments, garden flooring,
etc.

Keywords: Rice Husk Ash, Advance Concrete, Coconut Shell
Fibre, Tensile Strength, Compressive strength, Workability
and Aggregates

I. INTRODUCTION

The growing business of resource depletion and global
pollution has challenged many researchers to try and produce
new materials relying on renewable resources. These admit

the use of by-products and waste materials for building

structure. Aggregates categorized under this segment are

those directly used without the need for processing. The high
price of conventional building materials is a major factor
affecting construction in India. In developing countries where
abundant agricultural and industrial wastes are emptied, these
wastes can be utilized for several uses in the building
industry. This will deliver double the advantages, reduction
in the cost of construction material and also as a means of
disposal of wastes. So the approach is logical, worthy and
attributable. Thus an effort has been attained in this study to
apply the coconut shell and rice husk ash as partial
replacement of coarse aggregate and cement respectively in
the development of lightweight concrete. RHA and coconut
shells are new materials in the area of construction, so a study
on various military capabilities, chemical and durability
attributes of these materials is required. Also suitable
measures have to be adopted for making the target intensity.

Concrete is one among the oldest manufactured
construction material utilized in construction of varied
structures round the world. the value of concrete and other
construction materials is currently so high that the bulk of

people find it difficult to afford, with the exception of state ,

Industrial and Business Corporations. There had been calls

from several government quarters on means to scale back the

value of engineering construction works by adopting cheap
locally available engineering materials. There are many
projects wiped out various fields of mortar, concrete and soil
with the utilization of RHA and coconut shells for
strengthening the physical, mechanical and engineering
properties of construction materials. consistent with the
results we all know use of RHA gives better strength and
Coconut Shell gives low cost, light weight and porous
concrete. Individually both the concrete, RHA and CS
perfumes good. But still we will reduce the value of concrete
with strength by using RHA and CS together. Agricultural
waste is employed in some ways with different ratio but the
mixture of RHA and coconut shell has not investigated
before. Thus affect the properties of concrete when RHA and

Coconut shells are used together.

In this article, the results of various components of
concrete on its compressive strength are investigated.

1) To find the optimum mix design with regards to the
amount of water, cement, coconut shell particles, RHA,
coarse and fine aggregate.

2) To investigate the physical properties of the RHA and
Coconut shell concrete particles — density (lightweight)
(bending and compression), water absorption and
moisture content.

3) Proper utilization of by product such as RHA and
Coconut Sheell Fiber for construction

4) Techno economic feasibility of using developed
concrete.
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Il. MATERIAL & METHODS

Considerable efforts have been taken worldwide to utilize
local natural waste and by-products materials as
supplementary cementing materials to enhance the right ties
of cement concrete also because the use of those materials
leads to the proper disposal of natural waste results in the less
impact on environment so as to scale back the loss thanks to
improper disposal of the waste. RHA may be a by- product of
paddy industry obtained by controlled burning of rice husk
and may be a highly reactive pozzolanic material. On the
opposite hand coconut shell has excellent physical and
mechanical properties and may be utilized more effectively
within the development of cement concrete. In this research
Ordinary Portland cement of grade 43 has been used along
with natural river sand used as fine aggregate and crushed
aggregate used as coarse aggregate. Rice husk ash (RHA)
used as partial replacement of cement. Rice husk is burnt first
then collected ash is grinded and then these ash is passed from
90 micron sieve. Coconut shell is broken and then particle

passes from 20 mm sieve is used as coarse aggregate. Grade
of concrete used in this research is M20.

I1l. RESULT & ANALYSIS

A. Cement Replacing with Rise Husk Ash by Different
Percentage

1) Compressive Strength Test

The variation of compressive strength with age for M20 grade
RHA concrete, in figure, variation of compressive strength
with age is depicted separately for every replacement level of
RHA considered namely 5%, 7.5%, 10%, 12.5% and 15%.
alongside the variations shown for every replacement, for
comparison similar variations is additionally shown for
control concrete i.e., for 0% replacement. In each of those
variations, it are often clearly seen that, because the age
advances, the compressive strength also increases. the very
best strength obtained at a specific age for various
replacement levels with RHA is reported in table 10 for the
ages of three days, 7 days and 28 days respectively.

Ratio (%) Amount(Kg/m3)
S:No. R.H.A. | Cement | Cement | RHA | Sand | Aggregate 7Day | 14 Day | 28Day
1 0.00 100.0 | 384.35 0 580.4 | 1176.1 18.63 | 23.75 | 30.64
2 5.00 95.0 365.15 | 19.2 | 580.4 | 1176.1 19.30 | 23.92 | 31.50
3 7.50 92.5 355.55 | 28.8 | 580.4 | 1176.1 19.02 | 23.60 | 31.12
4 10.0 90.0 345.90 | 38.44 | 580.4 | 1176.1 18.96 | 23.20 | 30.69
5 12.5 87.5 336.31 | 48.04 | 580.4 | 1176.1 18.52 | 23.37 | 30.14
6 15.0 85.0 326.70 | 57.65 | 580.4 | 1176.1 16.22 | 18.08 | 25.32

Table 10: Compressive strength of RHA Concrete

The results of the compressive strength of concrete
cubes show that the compressive strength upto 12.5%
replacement gives good result and reduced as percentage of
RHA increase after 12.5%. However, the compressive
strength increased because the no. Of days of curing

increased for every percentage RHA replacement. it's seen
from Table that for controlled cube, the compressive strength
increases from 18.52 N/mm2 at 7 day to 30.14 N/mm2 at
28days. The strength was above the required value of
30N/mm?2 for grade M30 concrete as shown in Figure 10.
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Fig. 1: Compressive Strength of RHA Concrete

B. Tensile Strength Test

The results show that the lastingness at 28 days increased
with the replacement of 25percent cement with RHA. this is
often thanks to the upper specific area of the RHA which

accelerated the pozzolanic reaction. Another possible reason
could also be the presence of upper CaO content within the
RHA. The results of this investigation indicate that the share
of RHA contributing to the mechanical properties is more
significant than that of control concrete.

Ratio (%) Amount (kg/m3)
S:No. R.H.A. | Cement | Cement | RHA | Sand | Aggregate 7 Day | 14Day | 28Day
1 0 100 384.35 0 580.4 | 1176.1 154 | 254 3.96
2 5 95 365.15 | 19.2 | 5804 | 1176.1 1.67 2.68 4.11
3 7.5 92.5 355.55 | 28.8 | 580.4 | 1176.1 1.56 2.51 3.62
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4 10 90 345.90 | 38.44 | 5804 | 1176.1 141 2.42 3.29
5 125 87.5 336.31 | 48.04 | 580.4 | 1176.1 1.34 2.27 3.04
6 15 85 326.70 | 57.65 | 580.4 | 1176.1 1.25 1.85 2.08

Table 11: Tensile Strength of RHA Concrete:

The results of the lastingness of concrete cubes
shows that the lastingness upto 12.5% replacement gives
good result and reduced as percentage of RHA increase after
12.5%. However, the lastingness increased because the no. of

days of curing increased for every percentage RHA
replacement. it's seen from figure 11 that for controlled cube,
the lastingness increases from 1.34 N/mm2 at 7 day to three
.04 N/mm2 at 28days.
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Fig. 2 : Tensile Strength of RHA Concrete
1) Slump Cone (Workability Test)
% of RHA 0 5 75 | 10 | 125 15
Slump Value | 27.4 | 275 | 275 | 27.6 | 27.7 | 27.8
Slump 26 | 25 | 25 | 24 | 23 | 2.2
Table 12: Slump Cone Value of RHA Concrete
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Figure 3 : Slump Cone Value of RHA Concrete

C. Aggregate Replacing with Coco-Nut Shell by Different
Percentage

1) Compressive Strength Test
The Compressive Strength of the concrete using Coconut
Shell partially replaced with aggregate reduced as percentage
of Coconut Shell increases. The results of the compressive
strength of concrete cubes show that the compressive strength
upto 40% replacement gives good result and highly reduced
as percentage of Coconut Shell increase after 40%. However,
the compressive strength increased because the no. Of days
of curing increased for every percentage Coconut Shell
replacement. it's seen from Table 13 that for controlled cube,
the compressive strength increases from 09.26 N/mm2 at 7
day to 18.00 N/mm2 at 28days. The strength was near the
required value of 20 N/mm2 for grade M20 concrete.

The compressive strength depends on cement
content, water to cement ratio, aggregate quality, bond

Properties of Concrete with Coconut Shells as Aggregate
Replacement between the particles and internal structure of
the concrete. within the present investigation the traditional
aggregate was replaced with coconut shells. during this study,
there could also be several reasons which may cause strength
reduction thanks to CS replacement in concrete like shape of
the particles, bond between the particles and therefore the
cement paste, alignment of the particles, water absorption and
density of the particles. Furthermore, the particles are of
curve. Elongated particles reduce compressive strength.
Surface texture determines bond between the particles, rough
surface can produce good bond. However, coconut shells are
rough on one face and comparatively smooth on the opposite
face. Therefore, there might not be enough bond between CS
particles and cement paste to supply sufficient bond strength
and ultimately sufficient compressive or lastingness of the
concrete. Furthermore, elongated and curved particle shape
and insufficient bond between the particles may cause porous
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structure. Alignment of the CS particles within the concrete
against load application may additionally contribute to
strength. The particles aligned normal to the load direction
could have failed thanks to in sufficient bond strength; the
particles aligned parallel to load direction may need not

resisted the strength thanks to thin section and insufficient
bond. The absorption of the coconut shells was 8% indicating
that the fabric is porous. Porous material as aggregate results
in reduced density and ultimately reduces strength.

Ratio (%) Amount(kg)
S.No. | Coconut ! 14 28
T Shell Aggregate | Cement | Sand | Coconut Shell | Aggregate | Day | Day | Day
1 0.0 100.0 384.35 | 580.4 0 1176.1 18.63 | 23.75 | 30.64
2. 20 80 384.35 | 580.4 235.22 940.88 11.11 | 15.36 | 22.33
3. 40 60 384.35 | 580.4 470.44 705.66 9.26 | 13.20 | 18.00
4, 60 40 384.35 | 580.4 705.66 407.44 7.82 | 10.01 | 13.56
5. 80 20 384.35 | 580.4 940.88 235.22 6.56 | 7.39 | 11.42
6. 100 00 384.35 | 580.4 1176.1 0 528 | 6.47 | 8.33
Table 13: Compressive Strength of Coconut Shell Concrete
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Figure 4: Compressive Strength of Coconut Shell Concrete

2) Tensile Strength Test

The results of the lastingness of concrete cubes shows that the
lastingness upto 40% replacement gives good result and
reduced as percentage of Coconut shell increases after 40%.
However, the lastingness increased because the no. Of days

of curing increased for every percentage Coconut Shell
replacement. it's seen from figure 14 that for controlled cube,
the lastingness increases from 0.96 N/mmz2 at 7 day to 2.51
N/mm2 at 28days.

Ratio Amount(kg/m3)

S.No. Cgﬁz“m Aggregate | Cement | Sand | Coconut Shell | Aggregate D;y Dl:y szy
1 0 100 384.35 | 580.4 0 1176.1 | 1.54 | 2.54 | 3.96
2 20% 80% 384.35 | 580.4 235.22 940.88 | 1.32 | 2.32 | 3.39
3 40% 60% 384.35 | 580.4 470.44 705.66 | 0.96 | 2.01 | 2.51
4 60% 40% 384.35 | 580.4 705.66 407.44 | 0.69 | 1.09 | 1.55
5 80% 20% 384.35 | 580.4 940.88 235.22 | 046 |0.72 | 1.01
6 100% 0% 384.35 | 580.4 1176.1 0 0.32 | 049 | 0.7

Table 14: Tensile Strength of Coconut Shell Concrete
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Figure 5: Tensile strength of Coconut Shell Concrete
3) Slump Cone (Workability Test)
% of CS 0 20 | 40 | 60 | 80 | 100
Slump Value | 27.4 | 27.4 | 27.3 | 27.2 | 27.1 | 26.9
Slump 26 | 260 | 270|280 | 290 | 3.10
Table 15: Slump Cone Value of Coconut Shell Concrete
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Fig. 6: Slump Cone Value of Coconut Shell Concrete

D. Cementand Aggregate Replaced with Rise Husk Ash and
Coco-Nut Shell Respectively by Various Percentage

1) Compressive Strength Test

The Compressive Strength of the concrete using RHA and
Coconut Shell partially replaced with cement and aggregate
respectively reduced as percentage of RHA and Coconut
Shell increases. The results of the compressive strength of
concrete cubes show that the compressive strength 12.5% of
RHA and 40% of Coconut Shell replacement gives good

result because it contains great deal of agricultural waste,
which reduces disposal issues and environmental hazard.
However, the compressive strength increased because the no.
of days of curing increased for every percentage Coconut
Shell replacement. it's seen from Table16 that for controlled
cube, the compressive strength increases from 14.14 N/mmz2
at 7 day to 25.72 N/mm2 at 28days. The strength was above
the required value of 20 N/mm2 for grade M20 concrete as
shown in Table 16.

Ratio (%) Amout(kg/m3)
S.No Rise Coconut ! 14 28
""" | Husk | Cement Shell Aggregate | Cement | RHA | Sand | Aggregate | C.S Day | Day | Day
Ash

1. 0.0 100.0 0.0 100 384.35 0 580.4 | 1176.1 0 18.63 | 23.75 | 30.64

2. 125 87.5 20 80 336.35 48 | 580.4 | 940.88 | 235.22 | 14.32 | 16.17 | 26.03

3. 12.5 87.5 40 60 336.35 48 |580.4 | 70566 | 470.44 | 14.14 | 17.09 | 25.72

4. 10.0 90.0 20 80 34591 | 38.4 | 580.4 | 940.88 | 23522 | 13.82 | 17.11 | 25.31
All rights reserved by www.ijsrd.com 28
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5. 10.0 90.0 40 60 34591 | 38.4 | 580.4 | 705.66 | 470.44 | 135 | 16.77 | 25.17
6. 7.50 92.5 20 80 355.52 | 28.8 | 580.4 | 940.88 | 235.22 | 12.09 | 16.71 | 24.76
7. 7.50 92.5 40 60 355.52 | 28.8 | 580.4 | 705.66 | 470.44 | 11.97 | 16.08 | 23.53
Table 16: Compressive Strength of RHA +CS Concrete
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Fig. 7: Compressive strength of RHA + CS Concrete

2) Tensile Strength Test

The results of the lastingness of concrete cubes shows that the
lastingness 12.5% of RHA and 40% of Coconut Shell
replacement gives good result. However, the lastingness

increased because the no. Of days of curing increased for
every percentage Coconut Shell replacement. it's seen from
Graph 9 that for controlled cube, the lastingness increases
from 0.94 N/mm2 at 7 day to three .00 N/mmz2 at 28days.

Ratio (%) Amout(kg/m3)
Rise CocoNut 7 14 | 28
S.N Husk Cement Shell Aggregate | Cement | RHA | Sand | Aggregate | C.S Day | Day | Day
Ash
1 0 100 0 100 384.35 0 580.4 | 1176.1 0 154 | 254 | 3.96
2 12.5 87.5 20 80 336.35 | 48 |580.4 | 940.88 | 23522 | 0.99 | 155 | 3.06
3 12.5 87.5 40 60 336.35 | 48 |580.4 | 705.66 |470.44 | 094 | 15 3
4 10 90 20 80 34591 | 38.4 | 580.4| 940.88 | 23522 | 0.96 | 1.51 | 3.07
5 10 90 40 60 34591 | 384 | 580.4 | 705.66 | 470.44 | 0.89 | 1.58 | 3.03
6 7.5 92.5 20 80 355,52 | 28.8 | 580.4 | 940.88 | 23522 | 1.02 | 155 3.11
7 7.5 92.5 40 60 355.52 | 28.8 | 580.4 | 705.66 | 470.44 | 0.99 | 1.46 | 3.01
Table 17: Tensile Strength of RHA + CS Concrete
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Fig. 8: Tensile strength of RHA + CS Concrete
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3) Slump Cone (Workability Test)

% ofRHA+CS | 0 1

2 3 4 5 6

Slump Value | 27.4 | 275|275 |27.6 |27.7|27.7|276
Slump 2.6 | 250 | 250 | 2.40 | 2.30 | 2.30 | 2.40
Table 18: Slump Cone Value of RHA + CS Concrete
RHA+ CS
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Fig. 9: Slump Cone Value of RHA + CS Concrete

1V. CONCLUSION

From the experimental results and discussion, the coconut
shell -has potential aslightweight aggregate and RHA as
binding material in concrete. Also, using these agricultural
wastes as aggregate in concrete can reduce the fabric cost in
construction due to the low cost and abundant agricultural
waste. RHA and Coconut Shell Concrete are often utilized in
rural areas and places where coconut and rice husk are
abundant and should even be used where the traditional
aggregates are costly. RHA and Coconut shell concrete is
additionally classified as structural lightweight concrete.

1) Improvement in Fresh Concrete Properties, thanks to
addition of rice Husk ash, concrete becomes cohesive
and more plastic and thus permits easier placing and
finishing of concrete. It also increases workability of
concrete. Increased chloride and sulphate resistance/mild
acids.

2) Reduced heat of hydration — resulting in minimal crack
formation in higher grades of concrete.

3) the majority density of RHA concrete is reducing with
increase in RHA content.

4) thanks to addition of RHA it's observed that early
strength gain is slightly increasing with addition of 05%,
7.5%, 10%, 12.5% and 15% RHA in normal concrete at
7 days.

5) But in 28 days tests results it's found that with addition
of 12.5% RHA in normal concrete strength is running
parallel or quite of normal concrete. Thus 12.5% RHA is
that the optimum content for getting nearly equal
strength at 28 days.

6) because the replacement of cement by RHA in concrete
increases, the workability of concrete decreases.

7) Replacement of cement with Rice Husk Ash results in
increase within the compressive strength improves the
workability and achieved the target strength at 12.5%
replacement for the grade of concrete.

8) The pozzolonic activity of rice husk ash isn't only
effective in enhance the concrete strength, but also in
improving the impermeability characteristics of
concrete.

9) The optimum replacement level of Rice Husk Ash is
found to be t012.5% for M20 grade of concrete.

10) the utilization of rice husk ash as an alternate for cement
& as additive to scale back corrosion and increase
durability of concrete strength.

11) the use of RHA holds promising prospects within the
country because it softens the impact on the environment
& cost of capital of the structure.

12) RHA is additionally use for manufacturing load bearing
blocks bricks tiles in low cost.

13) because the Rice Husk Ash is waste , it reduces the value
of construction.

14) RHA mixed concrete are often used for a good sort of

applications ranging from an easy water proof coating to

an admixture for cement to resist a good sort of
chemicals including mild acids like carboxylic acid

(milk) alkalise, etc. in bathroom floors, swimming pools,

Industrial factory floorings, foundation concreting when

concrete is exposed to both chlorides and sulphate attack

and as an efficient repair mortar to resist chlorides. Up to

40% of aggregate replaced by coconut shell is sweet

consistent with strength and price wise.

Increase in percentage replacements by coconut shells

reduced the strength and density of concrete.

It helps in reducing up to 40% pollution in environment.

it's concluded that the Coconut Shells are more suitable

as low strength-giving lightweight aggregate when wont
to replace common coarse aggregate in concrete
production.

18) Trying to exchange aggregate by coconut shell partially
to form concrete structure more economic along side
good strength criteria.

15)

16)
17)
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19) From one cube calculation bulk amount of shell
replacement can be evaluated & reduces over all
construction cost.

20) This can be useful for construction of low cost housing
society.

21) Addition of RHA and coconut shell together in concrete
with the Replacement up to 12.5% and 40% respectively,
gives normal strength as conventional concrete.

22) Highly useful for the light load or permeable
construction areas, such as gardens, embankments, etc.
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