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ABSTRACT: Ordinary Portland Cement (OPC) is by far the
most expensive component of the materials used in concrete
making for housing and civil engineering projects in India.
Therefore, the need to research into more ways of utilizing
solid wastes as mineral admixtures to partially replace OPC
has continued to increase. The increase in requirement
forthe ingredients of concrete is obtained by fractional
replacement of materials by waste materials which is
obtained by means ofdifferent industries. In today’s
condition concrete needs special combinations of
performance and uniformity requirements that cannot be
always achieved by using traditional constituents and
normal mixing. Concrete is weak in tension, has limited
ductility and little resistance to cracking. On the other
hand, Due to growing environmental awareness as well as
stricter policy on managing industrial waste, the world is
progressively more turning to researching properties of
industrial waste and judgment of solutions on using its
valuable component so that those might be used as
secondary raw material in other industrial branches. The
present experimental investigation is done to study theeffect
of partial replacement of cement by Rice husk ash (RHA)
with using in concrete. The experimental investigation
carried out on up to entire fibre volume portion of 0.5%,
1%, 1.5% and 2.0 % and cement wa spartially replaced with
10%, 20%, 30% and 40% of RHA on the basis of previous
research results. The mechanical properties like
compressive strength, splitting tensile and flexural strength
were studied for concrete prepared. All results were
determined at the age of 7, 14 and 28 days of curing.
Keywords: Concrete, Rice Husk Ash (RHA), s,
Environment, Mechanical Properties, Durability.

I.INTRODUCTION

Concrete is the most significant constituent for the growth of
infrastructure, buildings, industrialized structures, flyovers
and highways etc. In today’s circumstances concrete needs
extraordinary ~ combinations  of  appearance  and
uniformitynecessities that cannot be always achieved by
using conventional constituents and normal mixing.
Construction industry is one of the highest increasing sectors
in India. Rapid construction action and rising requirement of
houses has guide to the short fall of conservative building
supplies like bricks, cement, sand and wood. Requirement of
good features of building supplies to replace the conservative
materials and the requirement for cost effective and durable
materials for low cost construction has necessitated the
researchers to expand variety of new and inventive
construction materials.

FIBRE REINFORCED CONCRETE (FRC)

Fibre reinforced concrete is a comparatively new
construction material created through broad research and
development exertion throughout the last two decades. It has
been proved as a trustworthy construction material having
greater performance uniqueness compared to the
conventional concrete. Integration of fibres in concrete has
been establish to progress numerous of its properties;
cracking opposition, ductility and fatigue confrontation,
crash and wear resistance.

AIM

The aim of the dissertation was to study the difference in
strength distinctiveness of concrete, for this proportion of
M30 grade is designed. In each mixes containing dissimilar
percentages of through rice husk ash is replaced by different
% in cement as compared to normal concrete, i.e. controlled
The number of specimens casted for each case is as follows.
1. Workability of concrete test like slump cone test.

2. Engineering properties like Compressive, Split
tensile strength and Flexural strength test.

Il. RESULTS AND DISCUSSION

In order to achieve the objectives of current study, an
investigational program was planned to investigate the
consequence of RHA on compressive strength, split tensile
and flexural strength of concrete so as to evaluate its
feasibility for use in pavement. The experimental plan
consists of casting, curing and testing of controlled and
RHA- concrete specimen at different ages.

The experimental program includes the subsequent points:

e  Testing of properties of materials used for
production concrete.

e Design of mixes for reinforced concrete.

e Casting and curing of specimens.

e Tests to establish the compressive strength, Split
Tensile,flexural strength of high strength reinforced
concrete.

WORKABILITY

Slump cone test was conducted on all samples. Concrete mix
with 30% RHA gave the highest slump with 38 mm while
addition showed a slump measurement of 36 mm to 31 mm.
Graph shows the reduction in slump measurement when
fibre was added. This result shows that concrete mix with
higher fibre content of a constant wi/c ratio will give a lower
workability as the stability of concrete mix with support of
fibres.
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TEST RESULTS I1l. COMPRESSIVE STRENGTH
SLUMP TEST (WORKABILITY) AV C eisive Strength
SNo |RHA (%) |Weight of RHAIn | Slump Vale, Sl B Gl
Mix mm y (N/mm?)
(Kg) Mix
1 0 00 40 — — -
> 0 23 3 7 days 14 days 28 days
3 20 86 35
4 30 129 32 0 %
5 40 172 28
Table 1: Workability Test results of cement replaced with (Control) 28.23 344 39.15
RHA.
10% 29.14 36.23 40.27
WORKABILITY TEST OF CONCRETE
as
E W 20% 29.75 36.95 41.15
E L
E. 30 \\\ 30% 31.27 38.15 4436
- acomare
g 20 == Slump Vakou |
Z 1 40% 28.15 33.25 38.80
10

Table 3: Details of Compressive Strength test with

i 0
P - _ — s various % of RHA.
RHA"Y
COMPRESSIVE STRENGTH OF CONCRETE CUBES
Graph 1: Workability festing of concrete Mix with RHA =T
RHA Welght of in | Slump Value, g 6 e
SNo | (30%)+ | Weight of RHA in Mix Mix wim DA I ~g
Steel Fiber (Kg/cum) (Kg/cum) 2% .———"'._#_—'—_—_‘\-
b "
o, g8 0 *__‘_‘__——Q-—’"\' | Japs
| ? B
1 0 00 38 a - =8~ 0y
| £ R 28 Days
2 0s 40 36 4 H
v
+ - - B
5 | 10 129 80 38 g
! &
4| K 120 32 Yo
: 0% [Control) 1% 20% s 0%
3 20 164) 3
RHA %

Table 2: Workability test of concrete with 30% RHA i ] o o :
Graph 3: Compressive Strength testing of concrete cubes with vanous % RHA

Different % of .
‘ = e Average Compressive Strength
. WORKABILITYTEST OF CONCRETE SNo |RHA (N/mmz)

g 3 .\0\\_‘ (30%) +

E 5 Steel Fiber

g %

B ) 7 days 14 days 28 days

2 0 s Slump Yalue

= 1 0%

[ " (Control) 31.27 38.15 44.36

E f 2 0.5% 31.50 38.60 44.68

" X 3 1.0% 32.43 39.85 46.76

o edmmm % 0 1.5% 31.25 38.00 4350

Graph 2: Workability test of concrete by slump conemethod with 30% RHA J 2.0% 30.10 37.25 4315

Table 4: Test results of compressive strength of
dissimilar mix with different percentage of 30 %
RHA &.

different percentage of
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SPLIT TENSILE STRENGTH
The split tensile strength of all the mixes was determined at
the ages 28 days for various replacement levels of RHA
variable percentages of s in concrete mix. The 150mm x 300
mm size cylinders were casted and tested in the compression
testing machine with a uniform rate of 180 kg/min. The
results of split tensile strength of concrete are reported in
Table 4.3 shows the gain in split tensile strength for different
levels of RHA replacement with concrete and addition of at
different time. The split tensile strength results of individual
concrete mix are also shown graphically.
From the results, it is observed that the optimum value of
split tensile strength is achieved with addition of 1% of in
controlled concrete mix.

Average Split Tensile Strength (N/mm°)
Mix
7 days 14 days 28 days
CM 2.46 2.77 3.18
10% 2.58 2.92 3.30
20% 2.65 3.05 3.42
30% 282 3.23 363
40% 2.40 2.65 3.10
Table 5: Details of Split Tensile Strength test with different %
of RHA.

SPLIT TENSILE STRENGTH OF CONCRETE

At

0% {Controf0%

B 7 Days
W 14 Days
" 28 Days

20%

Split Tensile Strength, N/mm?

W% a0

RHA%

Graph 5: Split Tensile Strength testing of concrete cylinders
with various RHA%.
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RHA Average Split Tensile Strength
S.No [(30%) + |(N/mm )
Steel Fiber
0,
% 7 days |14 days 28 days
1 0 % 2.82 3.23 3.63
(Control)
2 0.5% 2.85 3.31 3.72
3 1.0% 3.05 352 3.95
4 1.5% 2.75 3.15 3.50
5 2.0% 2.70 3.10 3.45
Table 6: Split tensile strength of different mix with 30% of
RHA & .

SPLIT TENSILE STRENGTH OF CONCRETH

= 7 Dwpsr
LR LIS

Steel Fibee %

Graph6: Test results of split tensile strength of different mix
with 30% of RHA & .

Split Tensile
Mn-nglh. \r'x'nmJ

FLEXURAL STRENGTH

The most general concrete structure subjected to flexure is a
highway or airway pavement and potency of concrete for
pavements is usually evaluated by use of bending tests.
When concrete is subjected to bending, then tensile and
compressive stresses and in many cases direct shear stresses
are developed. When fibre reinforced concrete and
composite beams are loaded in pure bending, then the tensile
strains develop. The load at first crack would increase with
admiration to reinforced concrete due to crack arresting
mechanism of the closely spaced fibres. After the concrete
matrix cracks, the fibres continue to take higher load which
is provided. Thus the ultimate flexural strength is increased.

Test specimens of beam size 100 mmx100 mmx500 mm
were prepared for determining the flexural strength of
reinforced concrete and substitute of cement with RHA. The
beam moulds containing the test specimens were placed in
moist air (at least 90% relative humidity) and a temperature
of 27° £ 2 °C for 24 hours /hour from the time of
accumulation of water to the dry ingredients. After this the
specimens were detached from the moulds and placed in
clean new water at a temperature of 27°t+2° C for the
remaining curing period. After 28 days of curing the
specimens were observedfor bending on a flexure Testing
Machine. Loadswere applied at the one third points at a
constant rate of 180 kg/minute. The distance between the
centres of two rollers was kept 20 cm.
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7 Days 28 Days
strength, strength,
S.No | RHA e e
N/mm’ N/mm?
%
Average of 3 samples
1 0 5.30 6.75
2 10 5.41 6.82
3 20 5.63 7.03
4 30 5.85 7.32
5 40 5.27 6.66

Table 7: Details of Flexural Strength test with different %

Flexural Strength, N'mm?’
L~ T U FRR TR U T . -~ oo

0%

of RHA.

it b

30%

FTESTFOR FLEXURAL S IRENGTH

l I I I ' -
(49

818 Days

4%

Graph 7: Flesual Strength testing of concrete Beam with RHA®

RHA T Davs strength, 28 Days strength,
S.No (30%) + Steed Nimm® Nrmm?

Fiber % Average of 3 Samples

| 0% 588 ] 32
(Control)

2 0.5% 5.92 743

3 1LO% 628 788

4 1.5% 595 24

b 2.0% 5.66 720

" Table 8: Tlexural strength fest results of each mix with 30 % of RHA &

TESTFOR FLEXTRALSTRENGTH

Flexural Strength, N'mm?’

S ™ N W e

ONCuntiol)

050%

.7 Lays
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GraphS: Flexural Strength vunution of each mox with 30 Y RHA &
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IV. CONCLUSIONS

The current study was undertaken to investigate the
compressive strength, split tensile and flexure strength, of
concrete with substitute of cement with RHA addition of in
concrete mix. Cement was moderately replaced by RHA is
added in concrete mix at different percentage i.e. 0%, 0.5%,
1%, 1.5% and 2.0%. On the origin of this experimental work
done in the laboratory, following conclusion can be drawn.

WORKABILITY

It is observed that the workability of reinforced
concrete gets reduced at constat water cement ratio
as the proportion of s increases.

Rice husk ash (RHA) is a suitable material for use
as a pozzolana, since it satisfied the requirement for
such a material.

STRENGTH CHARACTERISTICS

[1]

The satisfactory development in various strengths is
determined with the insertion of RHA in the plain
concrete. However, greatest gain in strength of
concrete is originated to depend upon the amount of
fibre content.

Concrete mixes when reinforced by 1% shows an
increased compressive strength when compared to
nominal mix.

The split tensile strength also tends to increase with
1% increase percentages of s in the mix.

The flexure strength also tends to increase through
the increase percentages of s, a trend similar to
enhance in split tensile strength and compressive
strength.

Maximum strength (compressive, split tensile as
well as flexure) of concrete incorporating RHA s,
both, is achieved for 30% RHA replacement and
1% s. Though, if the content is increased, the
increase is not very significant.

From the percentage increase graph, it can be
concluded that due to the addition of Steel fiber
concrete resist more tensile stresses when compared
to compressive stresses.

Although testing the specimens, the plain cement
concrete specimens have shown a characteristic
crack dissemination outline which tends into
splitting of beam in two piece geometry. But due to
addition of s in concrete cracks gets ceased which
results into the ductile behavior of s inclusion.

The results represents that 30 % of RHA 1.0 % of
shows a greater combination for preparing a durable
concrete which may help to solve environmental
problems and gives long lasting economical
concrete. By this enhancement of strength results in
reduction of pavement thickness.
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