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Abstract -Curing of concrete is the process of
maintaining satisfactory moisture content in
concrete during its early stages in order to develop
the desired properties. However good curing is not
always practical in many cases the present study
deals with the effect of polyethylene glycol (PEG)and
poly-vinyl alcohol (PVA) on concrete and their
contribution to strength which are carried out. The
effect of admixtures in mechanical characteristic of
concrete i.e., compressive strength, split tensile
strength and flexural strength by varying the
percentage of PVA, PEG-200, PEG-400, PEG-600 from
0% to 1.5% by weight of cement is studied for M30
grade of concrete and the optimum percentage of
PEG and PVA in self curing concrete with
conventional concrete with water curing is
compared. The optimum percentage with PEG is
coated with PVA and strength analysis is done. From
the results it is analyzed that adding of PEG 600 will
give more strength compared to PEG 200, PEG 400
and PVA and it is also observed that Coating of PVA
made a very less impact in the strength of concrete.

I. INTRODUCTION

Construction industry needs a plenty of water in the
name of curing. The days are not so far that all the
construction industries has to switch over to an
alternative curing systemizes, not only to save water
for the sustainable development of the environment
but also to promote the indoor and outdoor
construction activities even in remote areas where
there is a paucity of water.

Curing is the name given to the procedures used for
promoting the hydration of the cement by creating
suitable environment, and it consists of controlling
temperature and moisture movement from and into the
concrete. Curing allows continuous hydration of
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cement and consequently continuous gain in the
strength, once curing stops strength gain of the
concrete also stops. Proper moisture conditions are
critical because the hydration of the cement virtually
ceases when the relative humidity within the
capillaries drops below 80%. Proper curing of
concrete structures is important to meet performance
and durability requirements. In conventional curing
this is achieved by external curing applied after
mixing, placing and finishing.

I1. OBJECTIVES

o To study the mechanical characteristic of concrete
i.e., compressive strength, split tensile strength and
flexural strength by varying the percentage of
PEG-200, PEG-400, PEG-600 from 0% to 1.5% by
weight of cement.

e To study the mechanical characteristic of concrete
i.e., compressive strength, split tensile strength and
flexural strength by varying the percentage of PVA
from 0% to 1.5% by weight of cement.

e Comprising optimum mix with conventional
concrete

e To study the mechanical characteristics of
optimum percentage of concrete coated with PVA.

111 MATERIALS USED

Cement

The Ordinary Portland Cement of 53 grade
conforming to 1S: 12269-2013 was used. Initial setting
time, standard consistency, specific gravity test and
fineness modulus test were performed to find the
properties of cement.

Coarse Aggregate
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20 mm coarse aggregate, conforming to IS: 383 -1970
was used. The properties of coarse aggregates such as
specific gravity and water absorption were obtained.

Fine Aggregate

The fine aggregate used in the study was manufactured
sand. It was screened to eliminate over size particles.
As per IS: 383-1970, the fine aggregate conforming to
zone Il was used.

Water
Potable water was used in the experimental work for
mixing.

Polyethylene Glycol (PEG)

For the experimental PEG 200, PEG 400, PEG 600
was used. PEG consists of a distribution of polymers
of varying molecular weights with an average of 200,
400, 600 respectively .The appearance of PEG is clear
liquid. One common feature of PEG appears to be the
water-soluble nature.

Polyvinyl Alcohol (PVA)

Polyvinyl Alcohol is the compound of Polyethylene
Glycol. It is a water soluble synthetic soluble polymer.
Polyvinyl alcohol is an odorless and tasteless,
translucent, White color in Cristal form.

IV METHODOLOGY AND TEST

Mix proportion for M30 has been designed according
to the basic material test and designed using IS:
10262:2000 method of mix design. Casting cubes,
cylinder and beams has been casted for M30 grade in
addition to PEG200, PEG400, and PEG600 with
varying percentage of 0.5, 1 and 1.5.

Following strength tests are conducted on design
mix.

e Compressive strength test

e Tensile strength test

o Flexural strength test

The strength tests are compared with conventional
concrete.

Requirement of material per cubic meter of M30
grade concrete is given in the following table.

Grade of Cement Fine Coarse WiC
concrete aggregate aggregate
M 30 1.00 1.56 2.70 0.45

V. EXPERIMENTAL RESULTS

A. Compressive strength
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Table 1: compression strength test results of PEG
200

- Compressive
Duration PEG 200 (%) strength in N/mm?
7 days 0 19.2
0.5 19.7
1 20.7
15 19.1
14 days 0 221
0.5 22.4
1 231
15 225
28 days 0 33.4
0.5 34.7
1 35.2
15 335
28days strength
36 207 35.2
g :
£ 33.4 33.5
> 34 : '
£ 33 . I l
=
5 32
5 0 0.5 1% 15
& PEG200
% of PEG

Fig 1: 28days Compressive strength of the concrete
with PEG200

Itis observed that There is 5.1% of increase in optimum
compressive strength compared to nominal mix

Table 2: compression strength test results of PEG 400

. Compressive strength

Duration PEG 400 (%) in N/mm2
7 days 0 19.2
0.5 204
1 22.4
1.5 211
14 days 0 22.1
0.5 244
1 26.1
1.5 255
28 days 0 334
0.5 35.7
1 37.7
15 36.5
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28 days strength

~ 20 37.7
£ 38 35.7 36.5
£36 334
Z 34
£ 32 .
£ 30
S 0 0.5 1% PEG 15
= 400
% of PEG

Fig 2: 28days Compressive strength of the concrete
with PEG 400

There is 11.4% of increase in optimum compressive
strength compared to nominal mix

Table 3: compression strength test results of PEG
600

_ PEG 600 Compress_lve
Duration %) strength in
° N/mm?
7 days 0 19.2
0.5 22.1
1 25.2
1.5 24.5
14 days 0 22.1
0.5 25.4
1 28.1
1.5 26.5
28 days 0 334
0.5 37.2
1 42.7
15 40.2
28 days strength
%1 40 334 37.2
£ 30
=2
= 20
= 10
@ 0
= 0 05  1%PEG 15
» 600
% of PEG

Fig 3: 28days Compressive strength of the concrete
with PEG 600

It is observed that there is 27.8% of increase in optimum
compressive strength compared to nominal mix

B. Split tensile strength
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Table 4: Split tensile strength test results of PEG
200

_ PEG 200 Split tens_lle
Duration %) strength in
N/mm?
7 days 0 1.8
0.5 2.1
1 1.8
15 1.6
14 days 0 2.3
0.5 2.6
1 3.1
15 2.7
28 days 0 3.1
0.5 3.9
1 3.8
15 3.5
28 days strength
88
4 - 39 38 3.5
£ .
Z 3
c
&
o1
&
0
0 0.5 1 1.5
% of PEG

Fig 4: 28days Split tensile strength of the concrete
With PEG 200

It is observed that there is 20.5% of increase in optimum
Split tensile strength compared to nominal mix

Table 5: Split tensile strength test results of PEG
400

_ PEG 400 Split tens!le
Duration %) strength in
N/mm?
7 days 0 1.8
0.5 2.3
1 2.2
1.5 1.9
14 days 0 2.3
0.5 2.7
1 3.5
15 2.9
28 days 0 3.1
0.5 3.2
1 3.9
15 3.7
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28 days strength

o > 3.9
e : 3.7
€4 31 3.2
S~
Z 3
£
c 2
w
cl
o
F0
0 0.5 1 1.5

% of PEG

Fig 5: 28days Split tensile strength of the concrete
With PEG 400

It is observed that there is 20.5% of increase in optimum
Split tensile strength compared to nominal mix

Table 6: Split tensile strength test results of PEG
600

. PEG 600 Split tens_lle
Duration %) strength in
N/mm?
7 days 0 1.8
0.5 2.1
1 2.4
1.5 1.7
14 days 0 2.3
0.5 2.9
1 3.9
1.5 3.1
28 days 0 3.1
0.5 3.5
1 4.5
1.5 3.9
28 days strength
5 4.5
o
£ 4 ~ 35 >
£ .
Z 3
c
< 2
&
o1
&
0
0 0.5 1 1.5
% of PEG
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Fig 6: 28days Split tensile strength of the concrete
With PEG 600

It is observed that there is 31.1% of increase in optimum
Split tensile strength compared to nominal mix

C. Flexural strength

Table 7: Flexural strength test results of PEG 200

Duration PEG 200 Flexural strength
(%) in N/mm?
7 days 0 3.1
0.5 3.4
1 3.8
1.5 3.6
14 days 0 4.4
0.5 4.8
1 5.1
15 4.8
28 days 0 5.9
0.5 6.4
1 7.2
15 6.6
28 days strength
8 7.2
T 5.9 64 >0
£ 6
=
=R
F=
g
&
0
0 0.5 1 1.5
% of PEG

Fig 7: 28days Flexural strength of the concrete
With PEG 200

It is observed that there is 18.1% of increase in optimum
Flexural strength compared to nominal mix

Table 8: Flexural strength test results of PEG 400

Duration PEG 400 Flexural strength
(%) in N/mm?
7 days 0 3.1
0.5 4.2
1 4.4
15 4.1
14 days 0 4.4
0.5 4.9
1 5.9
15 5.1
28 days 0 5.9
0.5 7.1
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1 7.4
1.5 7.2

28 days strength

Strength in N/mm?2
o N IS [e)]
I -
(V)

0 0.5 1 1.5
% of PEG

Fig 8: 28days Flexural strength of the concrete with
PEG 400

It is observed that there is 20.2% of increase in optimum
Flexural strength compared to nominal mix

Table 9: Flexural strength test results of PEG 600

Duration PEG 600 Fle>_<ural strength
(%) in N/mm?
7 days 0 3.1
0.5 4.4
1 5.1
15 4.8
14 days 0 4.4
0.5 5.9
1 6.9
15 55
28 days 0 5.9
0.5 7.4
1 8.6
15 8.2
28 days strength
i 86 8.2
E g 7.4
£ 5.9
Z 6
£
< 4
2
o 2
A
0
0 0.5 1 1.5
% of PEG
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Fig 9: 28days Flexural strength of the concrete with

PEG 600

It is observed that there is 31.3% of increase in optimum
Flexural strength compared to nominal mix

D. Coating of PVA results for optimum percentage of
PEG and to conventional concrete

I. Compressive strength
Table 10: Compressive strength test results of PEG
600 and PVA

Duration PEG 600 and PVA Comp_ressive
(%) strength in N/mm?
7 days 0 192
0% PEG+1% PVA 19.3
1% PEG 252
1% PEG+1% PVA 251
14 days 0 221
0% PEG+1% PVA 23.2
1% PEG 245
1% PEG+1% PVA 23.4
28 days 0 33.4
0% PEG+1% PVA 33.6
1% PEG 427
1% PEG+1% PVA 411
28 days strength
50 42.7 411
a0 334 336
£ 30
Z 20
< 10 I I I I
5 0
o 0 0% 1 1%
& PEG+1% PEG+1%
PVA PVA

% of PEG and coating PVA

Fig 10: 28days Compressive strength of the concrete
in addition of PEG-600 and PVA

I1. Split tensile strength
Table 11: Split tensile strength test results of PEG
600 and PVA

Duration PEG 600 and PVA Split tensile
(%) strength in N/mm?
7 days 0 18
0% PEG+1% PVA 1.81
1% PEG 2.4
1% PEG+1% PVA 2.3
14 days 0 23
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0% PEG+1% PVA 2.4
1% PEG 3.1
1% PEG+1% PVA 2.9
28 days 0 3.1
0% PEG+1% PVA 3.2
1% PEG 45
1% PEG+1% PVA 4.1
28 days strength
N 45 41
c 4 3.1 3.2
Es
Z 2
el I I I I
5 0
3 0 0% 1 1%
a PEG+1% PEG+1%
PVA PVA
% of PEG

Fig 11: 28days Split tensile strength of the concrete in
addition of PEG-600 and PVA

I11. Flexural strength
Table 12: Flexural strength test results of PEG 600

and PVA
Duration PEG 600 and PVA | Flexural strength in
(%) N/mm?
7 days 7 days 31
0% PEG+1% PVA 33
1% PEG 51
1% PEG+1% PVA 4.9
14 days 0 a2
0% PEG+1% PVA 4.1
1% PEG 59
1% PEG+1% PVA 43
28 days 0 59
0% PEG+1% PVA 5.7
1% PEG 86
1% PEG+1% PVA 82
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28 days strength
10 8.6 8.2

o

g 8 5.9 5.7

E 6

S~

Z 4

c

£ 0

§ 0 0% 1 1%

& PEG+1% PEG+1%
PVA PVA
% of PEG

Fig 12: 28days Flexural strength of the concrete in
addition of PEG-600 and PVA

E. Comparison of optimum strength of PEG-200,
PEG-400 and PEG-600

Compressive strength

45
40
35
30
25
20
15
10

5

= PEG200

= PEG400
PEG600

— PVA

a3

427

40.2
377
352 0

.5
5
5

34.2 B5.

0 0.5 1 1.5
33.4 34.7 35.2 335
33.4 35.7 37.7 36.5
334 37.2 42.7 40.2
33.4 34.2 35.2 29.5
e PEG 200 === PEG400
PEG600 ===PVA

Fig: 13 Comparison of optimum compressive
strength of concrete in addition of PEG and PVA
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Split tensile strength

5 4.5
4.5 3.9
4 3

3
2.5
2
1.5
1
0.5

0
0 0.5 1 1.5

—PEG200 3.1 3.9 3.8 3.5
—PEG400 3.1 3.2 3.9 3.7
PEG600 3.1 3.5 4.5 3.9

—PVA 3.1 3.2 3.5 2.9
PEG200 PEG400
PEG600 =—=—PVA

Fig: 14Comparison of optimum split tensile strength
of concrete in addition of PEG and PVA

Flexural strength

18 8.6 3
7.4 7.2
8 ) 6.6
: 5%
6 ’_’7\1
5 6.4
4
3
2
1
0

0 0.5 1 1.5

= PEG200 5.9 6.4 7.2 6.6
= PEG400 5.9 7.1 7.4 7.2
PEG600 5.9 7.4 8.6 8.2

= PVA 5.9 6.1 6.5 5.1
= PEG200 =——PEG400
PEG600 === PVA

Fig: 15Comparison of optimum split tensile strength
of concrete in addition of PEG and PVA

VII. CONCLUSION
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1.1t is found that PEG 600 gives the highest
compressive strength, split tensile strength,
flexural strength compared to PEG200 and PEG
400

2.From compressive strength, splitting tensile
strength and flexural strength test results, it was
found that self curing concrete has more strength
results than that was found in water cured concrete.

3. Self cured concrete showed better hydration even
under drying condition compared to conventional
concrete.

4. Increase in percentage of self curing agent resulted
in decrease in strength properties of concrete.

5.Cement content and w/c ratio affects the
performance of self curing agent to a large extent.

6.1% by weight of cement was found to be the
optimum dosage of self curing agents.

7.Coating of PVA to the conventional concrete and
optimum percentage of PEG, i.e. PEG600 did not
give the high strength.

8.PVA coating increase the strength very slightly

LIMITATIONS

1. Variation in temperature from 24°C to 41°C during
the experimental study resulted in variation of strength
results than that was expected.

2. As the percentage of PEG increased, mix showed
tendency of bleeding and in case of PVA the increase
in percentage resulted in stiff and hard mixture.
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