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Abstract- Concrete is the most widely used construction ri@telue to its good compressive strength and
durability. Depending upon the nature of work teenent, fine aggregate, coarse aggregate and waterized

in specific proportions to produce plain concrétlee properties of hardened concrete are greatlyen€ed by
curing since it has a remarkable effect on the &yoin of the cement. The present study involvesute of
shrinkage reducing admixture polyethylene glycd@600) in concrete which helps in self curing &edter
hydration and strength. In this study pre soakglt iwveight aggregates are partially replaced by figgregates
and PEG-600 is added at a rate of 0.5%, 1%, 1.58628h of weight of cement. The compressive strength,
flexural strength and split tensile strength of saking concrete at 3,7,14 and 28 days is compastdthose of
conventionally cured concrete for a design mix d¥MIt is found that the optimum dosage of PEG-Gf0
maximum strengths was found to be 1%. The compessplit tensile and flexural strength of convendl
concrete of 28 day was attained in 3 days withatifdition of self-curing concrete at 1% PEG-600.

Index Terms-self curing concrete, poly ethylene glycol, lighteight aggregate, physical properties,
compressive strength, split tensile strength, flekstrength

1 INTRODUCTION LWA. can be u§ed for internal curing without

. o considerable detrimental effects on strength when
Proper curing of concrete structures is important tadded in the amounts just required to eliminaté sel
meet their intended performance and durabilityesiccation.

requirements. In conventional construction, this is The concept of polyethylene-glycol is to

achieved through external curing, applied aftefeduce water evaporation from concrete, and hence
mixing, placing and finishing. That is, conventiipa increase the water retention capacity of concrete
curing concrete means creating conditions such thabmpared with conventional concrete which leads to
water is not lost from the surface i.e., curingaken improved compressive strength. The use of
to happen ‘from the outside to inside’. Internalpolyethylene-glycol in concrete mixes improves the
curing(IC) is a promising technique that can previd mechanical properties of concretes under air curing
additional moisture in concrete for a more effeetiv regime which may be attributed to a better water
hydration of cement and reduced self-desiccationtetention and causes continuation of the hydration
Internal curing implies the introduction of a c@in process of cement past resulting in less voids and

agent into concrete that will act as an internalrce pores, and greater bond force between the cement
of water. Internal curing is often referred to &elf paste and aggregates.

Curing”.

Water/moisture required for internal curing2, MATERIALSUSED FOR THE STUDY
can be supplied by incorporation of saturated-serfa 2.1. General
dry (SSD) lightweight fine aggregates (LWA). TheThe materials used for preparing concrete were 43
fine lightweight aggregate, in saturated conditiongrade ordinary portland cement, natural fine
produce a more uniform distribution of the Watel'aggregate, coarse aggregate and water. In adttition
needed for curing throughout the microstructuree Th
originated from pumice is used for preparing cotecre 2.2.1. Ordinary portland cement

to achieve better curing and more economy. A NOMement used in this investigation was 43 grade

toxic che;nltial} pqll_i/e:hyélﬁne egcoI-6(f)0 |s_also| edd ordinary Portland cement. This type of cement is
n F:oncre € 0 lacilitate the process of curing typically used in construction and is readily azblé.
to improve the strength of concrete Higher strength and greater resistance to different

] types of chemicals are its main advantages.
2.2. Materials
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2.2.2 Fine aggregate

Fine aggregates are those which pass through B 4.7
mm sieve. The advantages of these materials are thg
it gives strength to concrete, reduce the totat obs
construction and avoid cracking. The fine aggregate
conforming to zone-2 were used.

2.2.3 Coarse aggregate

Coarse aggregates are those which retain on IS 4.7}
mm sieve. It should be free from organic or other
impurities causing decay of the contents. It is
typically round in shape. These are well gradesd, i.
particle size is distributed in a specific propaomnti

col-600

Fig.2. Poly ethylene gly

2.2.4 Light weight aggregate 2.2.6 Water

These are obtained from natural aggregates gfortable water was used in the work for both mixing

volcanic origin such as pumice, scoria etc. Ligh nd curing purposes

weight aggregates can originate from _ naturak v ETHODOLOGY

resources or they can be man made. The major hatura

source is the volcanic material. Man made OB 1 General

synthetic, aggregates are produced by a thermal . . . . :
process in factories. Light weight aggregates have design mix of desired strength is obtained
more water absorption ability than normal fine@ccording to IS : 10262-1982 with the obtained mix
aggregates. It reduces the weight of concrete. TH8UO. The casting of both conventional concrete
saturated porous light weighaggregates (LWA) SPecimen and self curing concrete specimen were
supply an internal source of water, which can remla done. The strength characteristics of conventional
the water consumed by chemical shrinkage durin?oncr‘:‘te specimen are prepared at 3,7,14 & 28 days.

hydration of cement. LWA used for the present study € Self -curing concrete specimen were prepared by
is shown in fig.1 adding 20% replacement of fine aggregate with that

of light weight aggregate and PEG at 0.5%,1%, 1.5%,
2% of cement .The strength characteristics of self
curing concrete is compared with conventional

concrete.
L 3.2. Preliminary test on materials
Properties of materials are found out by conducting
2.2.5 Poly ethylene glycol- 600 various tests. The conducted tests are fineness tes

) _ specific gravity, and setting time tests .From ¢hes
Polyethylene glycol is a condensation polymer ofggyits mix design is calculated.
ethylene oxide and water with the general formula

H(OCH2 .CH2)n OH, where n is the average numbe§'3 Quantity of materials for casting

of repeating oxyethylene groups typically from 4 torom the “obtained mix, the amount of materials

about 180. It appears to be water soluble. It i8-n0 required for casting the concrete specimens were
toxic and odourless. The specific gravity is 1.IBe  gjculated. 20% the fine aggregate were replaced by

polyethylene-glycol is used to reduce watefight weight aggregate for self curing concreteeTh
evaporation from concrete, and hence increase th§G.600 was added at a rate of 0.5%, 1%, 1.5% and
water retention capacity of concrete which leads 9oy ¢ weight of cement.

improved compressive strength. The wuse of

polyethylene-glycol in concrete mixes improves the; 4 Teq on concrete specimen
me<_:han|cal properties of concretes which may b@grious tests conducted for the strength
attributed to a better water retention and causgaracteristics of concrete specimens are compeessi

continuation of the hydration process of cement pagyength test, split tensile strength and flexural
resulting in less voids and pores, and greater bo”ﬂrength..

force between the cement paste and aggregates. The
PEG-600 used for this study is shown in fig.2
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4. TESTSON CONVENTIONAL CONCRETE 5. TEST RESULTSAND DISCUSSION ON SELF
SPECIMEN CURING CONCRETE
4.1. General

Various tests conducted for the strengtrb.1. General

characteristics of concrete specimens are compeessi

strength test, split tensile strength and flexuravarious test were conducted for the strength
strength.The specimens were casted at 3, 7, 14 arfeharacteristics of self curing concrete specimees a

28 days. compressive strength test, split tensile strengtth a
) ) flexural strength.The specimens were casted at 3, 7,
4.2. Test Results and Discussion 14 and 28 days.

Three major tests were conducted to find out sttengg o Compressive Strength test on cubes

of conventional concrete. Test conducted were

compressive strength of cube, split tensile stiendt The results of the compressive strength are
Cyllnder and flexural Strength of beam. the Obtdlnerepresented in Table 4. The 28 day Compressive
test results of compressive strength on conventtiongtrength of conventional concrete obtained is 28.55
concrete specimen are rep_resented in table 1,spN\ymm2. The compressive strength of self-cuing
tensile strength are given in table 2 and flexuratoncrete at 3 day with 1% PEG-600 is 28.1 Nfimm
strength are given in table 3. which is nearly equal to 28 day strength of

) conventional concrete.
Table 1. Compressive Strength test on cubes

Table 4. Compressive strength of concrete cube

Day at which thetest is Comprve2
conducted strength(N/mm?®) % of PEG- [Compressive Strength (N/mm?)
600
3 Day 9.33
7 Day 14.77 3 Day [/ Day |14 Day | 28 Day
14 Day 19.45 0.5% 2.2: R7.71 31.55 [35.5¢
28Day 28.55 1% 8.1 [29.3: 3.5t [37.5¢
Table 2. Split tensile strength test on cubes 1 5% bo 8¢ b7.5¢ bg g 4.2
Day at which the test Split tensile 204 Y, D6 7 11 31.3:
is conducted strength(N/mm?)
5.3. Split tensile strength test on cylinders
3 Day 2.07
The results of the split tensile strength are regméed
7 Day 2.75 in Table.5. The Split tensile strength of convemdio
concrete at 28 day is obtained as 3.73 Ninihe 14
14 Day 3.08 day split tensile strength of self-cuing concretithw
1% PEG-600 is 3.81 N/mfimwhich is nearly equal to
28Day 3.73 28 day strength of conventional concrete.
Table 3. Flexural strength test on cubes Table 5. Split tensile strength test on cylinder
Day at which the test Flexural % of Split Tensile Strength (N/mm?)
is conducted strength(N/mm?)
PEG-600 |3 Day| 7 Day |14 Day| 28 Day
3 Day 2.2
0.5% 2.61 R.82 2.97 3.2
7 Day 2.8
1% .35 B.2% 3.81 .08
14 Day 3
1.5% .35 2.6 2.7 2.C
28Day 3.4
2% .2z R.41 2.6¢ 2.97
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5.4. Flexural Strength test on beam 6.3 Comparison of split tensile strength

The results of the flexural strength are represkiie Graphical representation of variation of split fns
Table.6. The flexural strength of conventionaktrength is shown in fig.4. The abscissa of graph
concrete at 28 day split tensile strength is olkthias represents split tensile strength of concrete dabe
3.4 N/mn¥. The 3 day flexural strength of self-cuingN/mn? and the ordinate represents day at which tests
concrete with 1% PEG-600 is 3.2 N/fnwhich is are conducted. The various lines in graph indiGate
almost similar to 28 day strength of conventionaV, 14, 28 day split tensile strength of specimeth wi

concrete. different percentage of PEF-600.The split tensile
strength is found to be increase up to 1% PEG-600
Table 6. Flexural strength test on beam and then decreased.
% of PEG- Flexural Strength(N/mm?) 5
600 p
3 Day| 7 Day| 14 Day 28 Day E" : —4— 0% PEG-600
-é; - i~ 0.5% PEG -600
0.5% 24 | 32 | 38 4 i 1% PEG-600
=
1
E 1.5%PEG-600
1% 3.2 3.6 4 4.4 - - i
1.5% 26 | 28 | 34 4 3Day TDay 14Day Dy
Days
2% 2.4 2.6 3.2 3.6
6. COMPARISON OF RESULTSBETWEEN Fig. 4. Variation of split tensile Strength
CONVENTIONAL CONCRETE AND SELF )
CURING CONCRETE 6.4 Comparison of flexural strength
6.1. General Graphical representation of variation of flexural

strength is shown in fig.5. The abscissa of graph
The variation of compressive strength, split tensilrepresents flexural strength of concrete cube and
strength and flexural strength test on conventianal ordinate represents days at which tests are coedluct

self curing concrete is done. The various lines in graph indicate 3, 7, 14, 28 da
flexural strength of specimen with different
6.2 Comparison of compressive strength percentages of PEG-600. The flexural strength is

found to increase up to 1% PEG-600 and then
Graphical representation of variation of split it;ms decreased.

strength is shown in fig.3. The abscissa of graph

represents compressive strength of concrete cube
N/mn? and the ordinate represents the day at whic < 2
tests are conducted. The various lines in grapli $ ¢
indicate 3, 7, 14, 28 day compressive strength o 5 ~4+—0%PEG-600
specimen with different percentages of PEG-600. Th £ , =—0.5% PEG-500
compressive strength is found to increase up to 19 & LAPECHOD
PEG-600 and then decreased. 0 i
g & ——2%PEG-600
N 3 Day 7 Day 14 Day 28 Day
40 Days
- +=0% PEG-
| e . i .
2 E N e Fig. 5. Variation of split flexural Strength
= - - 1%PEG-
gé iz n_-’//:f fg?!sPEG- 7. DISCUSSION
s ——ggéoF‘EG-
o 500 The results of compressive strength, split tensile
i el strength and flexural strength are analyzed. It loan
i concluded that self-curing concrete with 20%
replacement of fine aggregate with light weight

Fig. 3. Variation of Compressive Strength aggregate has maximum strength at an optimum value
1% PEG-600 of weight of cement.
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Graphs are plotted by comparing strength of
conventional concrete and self-curing concrete with
optimum dose of PEG-600. fig 6. indicates variation
of compressive Strength of conventional concreté an
self-curing concrete at 1% PEG-600. fig.7 indicates
variation of split tensile strength and fig.8 iraties
variation of Flexural Strength.
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Fig. 6. Variation compressive strength of convemdio
concrete and self curing concrete with 1% PEG-600
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Fig. 7. Variation of split tensile strength of (4]
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Fig. 8. Variation of flexural strength of conventad
concrete and self curing concrete with 1% PEG-600

8. CONCLUSIONS

e The optimum dosage of PEG-600 for
maximum strengths (compressive, tensile
and flexural strength) is found to be 1% for

M20 grade of concrete.

The compressive, split tensile and flexural
strength of conventional concrete of 28 day
is attained in 3 day of self-curing concrete at
1% PEG-600.

Poly ethylene glycol-600 which is used as a
shrinkage reducing agent and as an
absorbent polymer in concrete.

The chemical shrinkage during the cement
hydration can be reduced by the action of
Polyethylene glycol. So the strength
achieved by self (internal curing) could be
more than that possible under saturated
conditions.

Self-curing concrete can be adopted in
construction, which is beneficial in
economical since the constituents of self-
curing concrete are cheaper and easily
available.
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