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Abstract: Concrete is an artificial material which composed of cement, fine aggregates, coarse aggregates
and water. The main constituent of traditional and ordinary concrete is cement. Cement production emits a
huge amount of carbon dioxide in the atmosphere. To reduce carbon dioxide, cement is replaced as a
supplementary cementitious material in concrete. Water hyacinth grows vigorously in ponds and doubles the
quantity within two weeks. The studies have been done to evaluate water hyacinth ash in the replacement of
cement. The Present study reveals about the different proportion of water hyacinth ash replacing cement,
which will affect the properties of workability, compression, and split tensile strength of concrete. Concrete is
cast in cubes and cylinders with different percentage (0, 10%, 20% by weight of cement), The casted
specimens are removed from the mould, cured and tested for 7, 14 and 28 days. The tested result were
compared with conventional concrete and the different ratio of WHA replaces cement concrete in comparing
the concrete and WHA replacement concrete, the ultimate strength achieved at 10% for M30 grade.
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I. INTRODUCTION groundnut shell, etc. are used as a replacing
material. These supplementary materials have
Concrete is considerably the world’s largely proven to be successful in meeting the needs of
adaptable and well-liked material produced each the concrete in construction. Water hyacinth is a
year in the construction. Concrete is nOthing but free ﬂoating aquatic plant that grows in still or
a combination of aggregates both fine and slow moving fresh water bodies.
coarse, Cement and water. Comparing to all Water Hyacinth produces a large
other ingredients in concrete, cement is biomass by rapidly growing and doubles its
considered to be.the expensive matgrlal. This is population within two weeks. Many problems
because cement 1s manufact'ured using energy B are caused by the water hyacinth. Some of them
Intensive process. Cer.ner%t 1 on.e Of_ the malf’r are loss of bio diversity, affects water quality,
producers of carbon dioxide, which is the main . ST
¢ olobal ; Duri " water loss, agricultural implications, damage to
cause O obal warming. urin e . .
. & g & . infrastructure and it affects health and safety of
manufacturing process of cement the formation . .
. . . humans as well as some aquatic species. Hence,
of clinker can be achieved only by heating the ) .
. . the bio — admixture extracted from the water
cement at very high temperature. This leads to .
. hyacinth can be used as the replacement
the release of enormous amounts of carbon in ) o -
. . material for cement and it is cost effective. In
the atmosphere. This was one among the major ) ] R
problems identified for climatic changes. this r'esearch work, ‘bIO waste is utilized as a
Various research works has been carried out substitute of cement in concrete.
for the cost reduction in construction with some
of the locally available materials as the partial or
full replacement material for cement. Over the
last few decades supplementary materials like
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fly ash, rice husk, silica fume, egg shell,
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Fig.1. Water Hyacinth Plant in Palakkad Region

II. MATERIALS AND METHODS

1. Cement

In this research work the Ordinary Portland
Cement 53 grade, confirming to IS 1269-1987 was
used.

2. Coarse aggregate
Locally available crushed blue granite

stones confirming to graded aggregate of
nominal size 20 mm as per IS :383 -1970
are adopted.

3. Fine aggregate
Locally available river sand confirming to

grading zone II of nominal size 1.18 mm as per
1S:383-1970.

4. Water

Colorless, odorless potable fresh water was
used for mixing the concrete.

5. Water Hyacinth Ash

Water hyacinth was collected from a
pond located at Nallepilly, Palakkad. The
collected samples are washed and cleaned with
potable water to remove dirt and impurities.
Then the samples were cut uniformly into a
small pieces and dried for over a week. The
dried sample is kept in an oven for 800° ¢ for 6
hours to convert the organic matter into an
inorganic substance. The samples were ground
by a milling machine. The grounded sample
was passed through a sieve of size 150micron.
The sample collected from the 150 micron
sieve has been used as the replacement
material for cement.

=27

Fig 2. Water Hyacinth Final Products

III. EXPERIMENTAL PROGRAM

Various tests were conducted to check the
properties of the coarse aggregate and some of
the tests include the specific gravity, water
absorption, fineness modulus, crushing
strength tests etc. Various tests were
conducted for fine aggregate also to find out
the finest of sand, specific gravity of sand etc.

The test for cement was carried out to find
the  specific gravity, fineness, water
absorption, Setting time and consistency.
Initial and final setting time is founded with
and without the replacement of water hyacinth
ash in cement by Vicat apparatus. The
percentage replacement for cement by WHA
wgs done in the proportion of 0, 10 and 20.

After the various tests done on the
materials the concrete is prepared through
batching. The selected materials are properly
weighed and mixed as per the design mix
proportion of 1:1.74:2.40 for M30 grade
concrete, the water cement ratio used in the
work is 0.45, which is obtained from the IS
10262. The concrete was cast in the form of
cubes and cylinders with 0%, 10% and 20%
replacement of cement by Water Hyacinth
Ash. To find out the workability of concrete
the slump test was carried out in the fresh
cgipcrete mix.

After 24 hours, the specimen is removed

from the cube and cylinder mould and cured.
The compression and split tensile test was
carried out in 7, 14 and 28 days using
compression testing machine. Compressive
strength = Load in (N)

Area in (SQ.MM)

Split Tensile strength = 2P11LD
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IV.RESULTS AND FINDINGS

The specific gravity test conducted for cement,
coarse aggregates, fine aggregates and WHA
are carried out as per IS2386 using a
parameter. Fineness test for fine and coarse
aggregate is found out by .S.SIEVES. The
results obtained are mentioned below

95
strength of the concrete is also increases. From the
observation the strength is lower during 7 and 28 days
in conventional concrete. However the 10 %
replacement of the WHA gains strength more than the
conventional concrete.

TABLE I
Test Report of Materials
Cement | Fine Coarse Water
aggregate | Aggregate | Hyacinth
Ash

Specific 3.15 2.74 2.74 2.12
Gravity

Finess 3.00 4.3 20mm 10

Water - 1% 0.5% -

absorption

TABLE II

Compressive Strength Test On Cube For 7, 14 And 28
Days

MIX % COMPRESSIVE STRENGTH
7 Days 14 Days 28 Days
(N/mm?®) | ( N/mm?) ( N/mm?)
0 21.2 27.71 30.43
10 22.39 28.19 31.95
20 19.76 24.14 27.13
35
S 30
p T
ro. 20 )
c = conventional
s T 15 - 10%
' h
A 5
0
7 14 28
Age (days)

The above chart represent the strength of the
cube in 7 days, 14 days and 28 days for both
conventional concrete and replacement of cement in
concrete by different ratios of Water Hyacinth ash. It is

TABLE III
Split Tensile Strength
SPLIT TENSILE STRENGTH
MIX %
7 Days 28 Days
( N/mm?) ( N/mm?)
0 2.48 2.97
10 2.75 3.50
20 1.95 2.44
4
3.5
¢ 3
Se [
ras
pn
1s© 2 B conventional
it 0%
t 1 f | 20%
c
hos
0
7 28
Age (days)

The above chart shows the variation in
Split tensile strengths for both conventional
concrete and Water Hyacinth replacing
concrete cylinders with different proportions.
The results show the ultimate strength occurs

in 10% of replacement of cement by WHA.

V. CONCLUSION

This study was carried to obtain the
results, test conducted on the water
hyacinth ash modified cement concrete
miXx, in order to ascertain the influence of
water hyacinth ash on the characteristic
strength of concrete.

e The most optimal dosage for the partial alternative
of cement by water hyacinth ash is 10%.

e The compressive strength of concrete

decreases, when the addition of dosage is

more than 10%.The results show if 20%

. : . . IJSER © 2018
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replacement of cement by water hyacinth ash

will affect the strength of cocrete.

e Due to the high absorptivity of ash in water
hyacinth, the setting time of the cement gets increased.

e The workability of the concrete increases based on
the percentage of replacement of water hyacinth ash.
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