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Abstract— Excessive evaporation of water (internal or
external) from fresh concrete should be avoided; otherwise,
the degree of cement hydration would get lowered and
thereby concrete may develop unsatisfactory properties.
Curing operations should ensure that adequate amount of
water is available for cement hydration to occur. This paper
discusses different aspects of achieving optimum cure of
concrete without the need for applying external curing
methods.
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. INTRODUCTION

The ACI-308 Code states that “internal curing refers to the
process by which the hydration of cement occurs because of
the availability of additional internal water that is not part of
the mixing Water.” Conventionally, curing concrete means
creating conditions such that water is not lost from the surface
i.e., curing is taken to happen ‘from the outside to inside’. In
contrast, ‘internal curing’ is allowing for curing ‘from the
inside to outside’ through the internal reservoirs (in the form
of saturated lightweight fine aggregates, superabsorbent
polymers, or saturated wood fibers) Created. ‘Internal curing’
is often also referred as ‘Self—curing.’

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

Il. MATERIALS

The Ordinary Portland cement of 43-grade PPC was used in
this study conforming to IS 12269-1987. The river sand is
used as fine aggregate conforming to the requirements of IS:
383-1970. Coarse aggregate obtained from local quarry units
has been used for this study, conforming to IS: 383-1970 is
used. The aggregates were tested as per IS 2386-1963. The
water used for experiments was potable water conforming as
per 1S: 456-2000. Polyethylene Glycol-600(PEG-600) the
polymers added in the mix mainly form hydrogen bonds with
water molecules and reduce the chemical potential of the
molecules of water which in turn reduces the vapor pressure,
thus reducing the rate of evaporation from the surface.

Appearance Clear liquid or white solid
Odour Mild odour
Solubility Soluble in water
Density 1.1to 1.2 (increases as molecular weight
range increases)
Table 1: Physical and chemical properties — polyethylene

glycol

I1l. METHODOLOGY

The collection of material for the self-curing concrete such as
PEG 600 are obtained and for M20 concrete mixes were
collected and cast. M20 Grade mixes were designated in
accordance with 1S: 10262-2009. Conventional concrete was
cast with M20 mix and made to water curing. Another set of
cubes were cast using PEG-600 of 1.0%, with M20 concrete
and allowed for atmosphere curing. Similarly, cubes were
cast for 7 and 28 days for conventional and PEG 600 to study
the strength properties (compressive strength and split tensile
strength). For this experimental study, a total of 12 cubes and
12 cylinders were cast for determining the strength properties.

IV. RESULTS AND DISCUSSION

The compressive and split tensile strength of M20 grade
concrete mix for 1.0% PEG-600 and conventional concrete is

discussed below.

—  For M20 concrete the compressive strength at the end of
7 and 28 days for 1.0% addition of PEG-600 the
compressive strength showed an increasing value of
29.33 and 37.77 N/mm? as shown in Table.2.

— Similarly, for M20 concrete the split tensile strength at
the end of 7 and 28 days for 1.0% of additional of PEG-
600 the split tensile strength showed an increasing trend
of 10.22 and 12.88N/mm? as shown in Table.3.

Compressive strength (N/mm?)
% of PEG-600 7 Days 28 Days
0% 15.2 28.5
1.0% 29.33 37.77
Table 2: Compressive strength of cubes with varying % of
PEG 600
Split tensile strength (N/mm?)
% of PEG-600 7 Days 28 Days
0% 8.8 10.66
1.0% 10.22 12.88
Table 3: Split Tensile Strength of Cylinder with varying %
of PEG 600

V. CONCLUSION

The Compressive strength was found to increase with the
addition of 1.0% of PEG-600 in M20 grade of concrete.
Hence self-curing concrete showed a better performance with
respect to its compressive and split tensile properties. Thus
Self-cured concrete is thus found to be less porous compared
to the conventional types. It shows that the self-curing
concrete is able to withstand extreme conditions and
corrosion effects. Viewing the above strength characteristics
properties, it can be concluded that self-curing concrete is a
better option in field conditions where there is a scarcity of
water.

All rights reserved by www.ijsrd.com 616



Strength Properties of Concrete using Polyethylene Glycol (PEG-600)
(IJSRD/Vol. 5/Issue 07/2017/151)

REFERENCES

[1] Akanksha Anantrao Patil and MR. Vyawahare, 2014.
"Comparative study on Durability of Self-cured SCC and
normally cured SCC", International Journal of Scientific
Research Engineering & Technology, Vol. 3, Issue 8, pp.
1201-1208, November.

[2] Ankith MK. Self Curing Concrete with Light Weight
Aggregate. International Journal of  Scientific
Engineering and Research, 3(7) 107-111.

[3] IS.: 10262 — 1982, Indian standard recommended
guidelines for concrete mix Design, B.1.S., New Delhi.

[4] l.s.: 3831970, Indian standard specification for coarse &
fine aggregates from natural sources for concrete, B.I.S.,
New Delhi.

[5] IS.: 456 — 2000, Indian standard Specification for plain
and reinforced concrete code of practice. (Fourth
revision), B.l.s., New Delhi.

[6] IS 2386-1963, Methods of Test for aggregates for
concrete _Part 3: Specific gravity, Density, Voids,
Absorption and Bulking, Bureau of Indian Standard,
New Delhi.

[7] IS 5816: 1999 methods of tests for splitting tensile
strength of concrete

[8] IS: 12269-1987, Specification for 53 grade ordinary
Portland cement, B.1.S., New Delhi.

[9] IS: 516-1959. Indian Standard Methods of Test for
Strength of concrete. Bureau of Indian Standards, New
Delhi.

[10] Junaid, S.M. Saddam, S. Junaid, M. Yusuf, K. Huzaifa,
S.A. 2015. Self-Curing Concrete. International Journal
of Advance Foundation and Research in Science &
Engineering.Vol.l, Special Issue. 1-7.

[11] Kavithaa, K., Suji, D. Raghuraman, S. 2015
Investigations on  Self-Curing  Concrete  using
Polyethylene Glycol. Journal of Civil and Construction
Engineering,!(1)1-7.

[12]Manoj Kumar, M. and Maruthachalam, D. 2013.
Experimental Investigation on Self-curing Concrete.
International Journal of Advanced Scientific and
Technical Research. 2(3) 300-306.

All rights reserved by www.ijsrd.com 617



