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ABSTRACT: A. TEST RESULTS OF CEMENT:
The concept of addition of the other Table-1 Test results of cement
materials to the concrete was started in early S.No. Test Conducted Test
ninety’s. The Concrete replacement with similar Result
. . . 1 Fineness 3%
materials is not possible to the great extend but can 5 Consistenc 8.5%
y (]
be replaced to some percentage. Bentonite is the 3 Initial Setting Time 55 min
material used to be added in the concrete. The 4 Final Setting Time S hr
understanding of the strength is the main objective 5 Specific gravity of cement | 2.936
of the study carried out. The testing results were 6 Compressive Strength 53 MPa
studied and presented in this paper.
KEYWORDS: Split tensile strength, bentonite clay, B. TEST RESULTS OF FINE AGGREGATE:
compressive strength, flexural strength etc. The fineness modulus of fine aggregates
experimental results are tabulated given below, these
INTRODUCTION: results are satisfied the IS code provisions.
Replacing the concrete with the other material is Table - 2: Test Results of Fine Aggregate
the need of time as we are facing very severe problems [Ssieve | Weight Cumulative Cumulative | Cumulative
. . size (mm) | retained weight retained | % weight % passing
of global warming. The researchers are working for the (gm) (gm) retained
sustainable development of the construction industry. 4.74 2.99 2.98 0.298 99.79
The several materials are selected for the partial 2.35 4.78 7.75 0.775 99.225
replacement of the concrete and the results are studied 1.17 2212 2881 2968 97.019
by various authors in recent years. The bentonite is one 06 83.71 112.64 11.353 88.565
. . 0.3 817.10 931.34 92.054 6.944
of the materials to be added to improve the present 016 6.5 977.20 98.76 1290
scenario. The use of 100 percent concrete cannot be Pan 17.52 998.45 99.97 0
suggested at the same time the strength characteristics
of the concrete are very important. The structure C. SIEVE ANALYSIS OF COARSE AGGREGATES:
development is not only about to satisfy the required Table - 3: Sieve Analysis of Coarse Aggregates
strength characteristics but also to be cost effective. The IS sieve Weight Cumulative Cumulative % | Cumulati
aim of this paper is to replace the part of concrete with size (mm) retained | weight weight ve%
other material. It has been observed as the proportion %0 ggm) getamed (gm) getamed ggss;ng
contribution of 95% cement to the 5% bentonite is 20 0 0 0 99.99
satisfying the result from the point of view of the 20 1698 33.89 33.98 66.02
strength and the cost. 10 3302 66.22 99.99 0
4.75 0 0 99.99 0
I. EXPERIMENTAL INVESTIGATION: iig - - 2222 -
When grade 53 KCP cement was used the results are 6'00 micron 0 0 99:99 0
as below: 300 micron | 0 0 99.99 0
150 micron 0 0 99.99 0
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II. MIX DESIGN:

Following are the details when mixture is used. 57
Table - 4: Mix Design 20 |
w C FA CA )
187 395.6 640.17 1185.18 15 1
H 7days
0.47 1 1.62 2.99
10 - g u 28 days
III. RESULTS AND DISCUSSIONS : s 7

A. CONCRETE CUBES (COMPRESSIVE STRENGTH):
Table - 5: Test Results for Compressive Strength of
Concrete Cubes

0 5 10 15 20

S w/C % % Compressive | Compressive Fig. 2: Split tensile strength variation for 7 and 28 days
No Ratio cement | bentonite strengthat7 | strengthat 28
days MPa days MPa
1 0.48 100 0 21.32 2492 4 -
2 0.48 95 5 22.95 26.69 15
3 0.48 90 10 22.40 25.00 ’
4 0.48 85 15 21.70 25.03 31
5 0.48 80 20 21.03 24.26 25 4
m 7 days
2 -
W 28 days

B. SPLIT TENSILE STRENGTH:
Table - 6: Test Results for Split Tensile Strength of

Cylinder
S. w/C % % Split tensile Split tensile
No. ratio cement | bentonite | strengthat?7 strength at 28
days (MPa) days (MPa)
1 0.48 100 0 2.47 3.47
2 0.48 95 5 2.95 3.81
3 0.48 90 10 2.74 3.66
4 0.48 85 15 2.64 3.36
5 0.48 80 20 2.49 3.27

C. FLEXURAL STRENGTH OF BEAM:
Table - 7: Test Results for Flexural Strength of Beam

S. w/C % % Flexural Flexural
No ratio cement bentonite | strength strength at
at7 days | 28 days
1 0.48 100 0 12.36 20.12
2 0.48 95 5 17.84 25.12
3 0.48 90 10 14.67 20.27
4 0.48 85 15 13.78 17.49
5 0.48 80 20 12.49 15.29
D. STRENGTHS VARIATION CHARTS:
:E 25 1
=1
£ /
2 20 +
Ed
LN
) 4
.g 4 15
2 E 10 4 u 7 days
E. W 28 days
E 51
S
0
0 5 10 15 20

% of bentonite clay

Fig. 1: compressive strength variation for 7 and 28 days

0 5 10 15 20

Fig. 2: Flexural strength variation for 7 and 28 days

IV. CONCLUSIONS:

The bentonite clay is added to the cement in
order to reduce the percentage of the cement in the
concrete without changing the properties. The mixture is
made with the difference proportion and finally the best
results are achieved at the 5% addition of the bentonite
clay. The developments in the construction industries
are based on the innovative ideas. The addition of the
other material is one of the initiatives to reduce the use
of the cement.
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