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Abstract-Sufficient curing cannot be run down as the curiras the strong and direct influence on the
proprieties of the hardened concrete. To achiegdatget strength the concrete needs to be curezBfdays.
Curing plays the major and crucial role in condiarg normal concrete sometimes lacks requirechgtreand
durability which are happened due to insufficiersttev curing. Therefore it is felt necessary to iover the
strength and durability of concrete by internalilegr Internal curing is done to fulfil the watergqrérements of
concrete in order to get the desirable propertiethis study explore the suitability of internairisg for solving
shrinkage problems and improve the performanceelff sured concrete. In this research, the efféctedf-
curing admixture (poly ethylene glocol-4000) on tlencrete was investigated. A comparison has bestem
between the concrete mixes with no curing, normehg and concrete with self-curing admixture. Viée gelf-
curing admixture in different prepositions (0.5%0%, 1.5%, and 2.0% of PEG-4000 by weight of cement
The optimum dosage found was 1.0% of PEG-4000 hghwef cement, where concrete has higher desired
properties.

Index Termsself curing admixture (Poly ethylene glycol), mixgith no curing, mixes with general curing,
mixes cured with admixture. Workability, compregsstrength, tensile strength and flexural strength.

1. INTRODUCTION
used is pre soaked lightweight aggregates (Lect) wi

Ctoncrctert]e is dsoudl ofb_illr:fras;tructtrl:res, tas tit provilt_jr(]e different ratios 0.0%, 10%, 15% and 20% of volume
strength an urability to the structures. € ' :
durability, strength and the ease with which th of sand and the second type is a chemical compound

concrete is placed makes the concrete ba of poly ethylene g]ycol with various percentages, 1%
engineering material used in civil engineerinsé(;)/0 and 3% of weight of cement. They fqund that the
structures. The properties of concrete IikgJse of po_Iy ethylene egcoI_as self curing agent in

; . : . ctoncrete increase the physical properties compared
compressive strength, durability, shrinkage mainl
depends upon the curing of concrete. Curing is do
to keep the concrete moist, by preventing the &dss
moisture from concrete during the period it gaims t

strength. Sufficient curing cannot be run downtees t

Yith conventional concrete. They also find out that
YSo6of saturated leca was effective. They found that
poly ethylene glycol was more effective than the
saturated leca. The results show that a significant
improvement took place in the physical properties

proprieties of the hardened concrete. Normal caecregtUd'ed for self-curing concrete with poly ethylene

sometimes lacks required strength and durabilit9IyCOI as self-curing agent.

which are happened due to insufficient water curinghemya K M et al (2015) in their study they used

Therefore it is felt necessary to improve the gten polyethylene glycol 600 in different proportionsolf

and durability of concrete by internal curing withi X )
suitable admixtures. Human negligence sometimeesthylene glycol helps in water retention and alsip

..~ .10 reduction of shrinkage. The optimum dosage was
becomes cause for the f_;\ffect of strengt_h and dityabi found to be 1% PEG by the weight of cement, at
of the concrete due to inadequate curing. In otder

. . WA’IiCh the concrete mix shows higher compressive,
overcome such problems self curing concrete is used ol and tensile strength

to mitigate insufficient curing due to human
negligence, scarcity of water in arid areas, hige r
buildings, highways. The benefits of internal cgrin
are numerous and include, increased hydrati
process and strength development, reduc
autogenous shrinkage and cracking, reduc
permeability, and increased durability.

Basil M Joseph (2016), works on the self-curing
Jgencrete using PEG400 as self-curing agent in
&nerete. He used M20 grade of cement concrete on
e%dding 1.0%, 1.5% of PEG 400 by the weight of
cement to the concrete. He found that 1.0% of PEG
400 by weight of cement was optimum dosage for
M20 grade of cement concrete. He also experienced
2. LITERATURE STUDY that if the percentage of peg was increased, slasp

Magda+ | Mousa, et. al (2015) in their study they well as compaction factor was increased
used two types of self-curing agents. The firsetyp

123



ISSN NO. 2456-3129

International Journal of Engineering, Pure and Applied Sciences,
Voal. 2, No. 3, Sept-2017

IJEPAS

3. OBJECTIVE Polyethylene Glycols (PEG) of high molecular
. . . weights (4000) was used in the study. The chemicals
Normal curing sometimes lacks required strength and

durability which are happened due to insufficient. - mixed with water thoroughly prior to mixing of

. L . water in concrete.
water curing. Therefore it is felt necessary toriove
the strength and durability of concrete by internal
curing within suitable admixtures. Also there isoa Jl METHODOLOGY
of water used for curing process in concrete stinest Different properties of concrete were studied asdst
and in construction industries. For the sustainablgere conducted after 7 days, 14 days and after 28
environment we have to save water, the days are radys for M30 grade. Workability test was done on
so far that we have to find alternative for theingrr fresh concrete and various mixes were casted tb fin
water, also in the remote areas where there igisgar the compressive strength, split tensile strengtt an
of water or proper curing is not possible, in thesiexural strength of the concrete.
places self curing of concrete is best alternafives
main objective of the research includes: 4.1 Workability Test:
Concrete slump test is to determine the workabdity

. To study the effect of chemical compound (polyconsistency of concrete mix. The workability testsw

ethylene glycol) as self curing agent in thecarried out as per IS: 1199 — 1959. The slumpigest

concrete. the most simple workability test for concrete, itves

. Different amount of polyethylene glycol is low cost and provides immediate results.
studied i.e. 0.5%, 1.0%, 1.5% and 2.0% by )
weight of cement. 4.§ Comprye strength Te(sjt:
« To stu:jy the strength properties of concrete Wit?;] fh?so?t%:je;srﬁgufgséfwgiesoqzcams 235_5';15)];61'513?-
normal curing.
e To ex Ioregthe strenath  properties of theV€'e used. A 2000 KN capacity Compression Testing
concret% using polveth Igne plcgl ®Machine (CTM) was used to conduct the test.
g polyethy glycor . Specimens were tested after 7, 14 and 28 days. The
*  Tocompare the strength properties of self curingpecimen is placed between the steel plates of the
concrete and normal curing concrete.\ CTM and load is applied at the rate of 140
3.1 Materials Used Kg/Crm?/min and the failure load in KN is observed

The materials used in this study were coarsféom the load indicator of the CTM.

aggregate, fine aggregate, cement and a self curiﬂ% Split tensile strength Test:

agent (poly ethylene glycol-4000). The cylindrical mould of size 15cm dia and 30cm

3.2 Cement height was used in this study confirming to IS: 516

: _ i 1959 code. The cylinder specimens were tested on

ils:[%rea?nevgszca%%%ﬂr?'ﬁgstoali'eléﬁgg'rls\?: vg;suse niversal testing machine. The bearing surface of

and fineness %f cerr.went was 3 ZF:)/ 9 y machine was wiped off clean and looses other sand o
e other material removed from the surface of the

. specimen. The load was applied continuously and

3'3 Fllnlg_Aggregaée firming to Z " ding t without shock, at a constant rate within, the raofe

ISO'C§83 |:\L/9e;Osan con(;rmmfg 0 cone- acc_:rohr N9 101 5 N/mnf/min to 2.4N/mrimin splitting tensile

el was used as fine aggregate. The SpeCig oo nijl failure of the specimen.
gravity, water absorption and fineness modulus oi

sand were 2.83, 1.8, and 2.67 respectively. 4.4 Flexural Strength Test:

The flexural strength of concrete mixes were dame a
3.4 Coar se Aggr egate . . . per IS: 516 —1959. The beam of size 15cm x 15cm X
Crushed coarse aggregate having maximum SIZ€ 75 cm was used in this study. The specimen was
_23082"_112'?8 used in the research. Confirming to IBlaced in the machine in such a manner that theé loa
' ' is applied to the upper most surface as cast in the

mould fails along two lines spaced 13.3cm a pa# at

3.5 Water rate of 400 kg/min and is increased until the s@mpl

Potable water was used in the investigations fah bo
mixing and curing of specimens. The specific grgvit 5 RESULTSAND DISCUSSIONS
water absorption and fineness modulus of course
aggregate were 2.73, 0.81 and 6.91 respectively. 5.1 Workability:
The workability test was carried out as per 1S: 449
3.6 Chemical Admixture (self curing agent) 1959. Slump value of the concrete mixes increases a
we increase the admixture.
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CONCRETE MIX M30 SLUMP(mm) MIXES COMPRESSIVE
STRENGTH
A (without curing and 73 ! 14 28
without admixture) DAYS | DAYS | DAYS
B (with general curing 73 A (without 19.01 24.73 30.17
and without admixture . u
curing and
C1 (with admixture 81 a(‘gvrﬁihx‘il‘jﬁe)
PEG4000 0.5% by 2411 | 3150| 38.89
weight of cement) B (with ' ' '
C2 (with admixture 89 Cl?ﬁ:e?r'] g
PEG4000 1% by weight With%ut
of cement) .
admixture)
C3 (with admixture 110 C1 (with 25.42 32.64 39.73
PEG4000 1.5% by admixture
weight of cement) PEG4000
0,
C4 (with admixture 127 vf/)é?g/ﬁtbé
PEG400 2% by weight cement)
of cement) 2728 | 3461| 40.72
C2 (with
140 127 admixture
PEG4000 1%
izo 110 by weight of
Eoo 89 cement)
2 | 3 2 2355 | 30.89| 38.62
2 C3 (with
260 admixture
540 PEGA4000
? 1.5% by
20 weight of
0 cement)
A B (1 ¢ 3  ca _ 22.40 29.56 36.73
concrete mix C4 (_Wlth
admixture
6o _ A PEG400 2%
.2 Compression strength test: i
In this study it was found that the optimum dosafe by Welgh: of
PEG was 1% by weight of cement in the concrete, cement)

where compression strength was found higher as
compared to other mixes.
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5.3 Split tensile strength:

In this study split tensilstrength test was carried ¢
after 28 days for different concrete mixes confirg
to 1S: 5164959 code. It was found that concrete |
C2 has higher split tensile strength as compare
other mixes.

5.4 Flexural strength:

In this study flexural strengttest was carried ol
after 28 days for different concrete mixes. IS-
1959 code was referred. It was found that conc
mix C2has higher flexural strength as compare
other mixes.

CONCRET | SPLIT | FLEXURA
E MIX TENSILE L
STRENGT | STRENGT
H H
2.74 4.51
B 3.58 6.22
C1 3.97 6.37
C2 4.53 6.99
C3 3.80 5.42
C4 3.90 5.21
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. CONCLUSION

The effect of internal curing agent and
combination with concrete influence on i
strength properties, clearly shows that
curing agent (PEG) can be used as
alternative to the general curing of conc.
The experimental results presented in
research elaborate that the optimum dosac
PEG4000 for higher strength properties of -
concrete was 1% by the weight of cem

It can be clearly demonstrated that self cu
concrete can be used in the places w
normal curing is not done properly like in a
areas, high rise buildings , areas w
supervision is not done regularly, highw:
where the surface is exposed to conditions.
It can be concluded that self curing is
suitable method for enhancing the performa
of the concrete. However when using ¢
curing agent it is necessary to pay cl
attention towards the site of exploration
the strength properties of concr
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