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Abstract- Internal curing or self curing is a technique tlkanh be used to provide additional moisture in
concrete for more effective hydration of cement aeduce self-desiccation. Prediction of the infleeerof
internal curing on the concrete and on its finathamical properties is an important issue in cdecresearch.
Internal curing can be done by using either ligleight aggregate (LWA) or super absorbent polymeé()S
This study focuses on using of the SAP in plainccete. The SAP has the ability to absorb relativalge
amount of water and convert it into gel at the saéime and volume increases proportionally. Thesperties
are found to be very useful and effective in plaoncrete. The grade of concrete selected was M#&5 an
M30.The super absorbent polymer is water lock 93eWlack is cross linked poly acrylamide copolyntieat
absorb water. The absorbing capacity is variabeedding on the quality of the water. The effectafiation in
strength parameters i.e., compressive strengtitapsile strength, flexural strength and dur&pivere studied
for different dosage of self curing agent (0.3% .79 weight of cement) and compared with that of
conventional cured concrete. 0.5% of SAP give it result.

Index Terms-: Self curing, Self curing agent, Self-desiccati@®yper absorbent polymer, Light weight
aggregate.

1. INTRODUCTION

Concrete is a basic civil engineering material uised
the most of the civil engineering structures. It
popularity as basic building in construction is &ese
of its economy of use, good durability and easé wit
which it can be manufactured in site. The ability t
mould it into any shape and size, because of i
plasticity in green stage and its subsequent hargen
to achieve strength is particularly useful. Curiaghe
process of maintaining the sufficient moisture eoit
and temperature in concrete for a period of tinteraf
the placing and finishing, so that the desired
properties may develop. Proper curing can improve
strength, durability, abrasion resistance, reststaio
freeze—thaw cycles and also reduce concrete

shrinkage. Traditionally, concrete cured externally

either through the use of water curing or sealed Imema Edtem:
curing. Good curing is not always practical. Selera aig g
investigations give an answer to that problem,iit w

be self-curing concrete.

Internal curing or self curing is a technique thah
provide additional water in concrete for an effeeti
hydration of the cement and reduced self desimcati
Self curing implies the introduction of a curingead
into concrete that will provide this additional
moisture. Now a days there are two major methods

available for self curing of cement. The methodsuse Fig. 1. Methods of curing

satuarated porous light weight aggregate (LWA). It

will be an internal source of water, which can agel Now a days there are two major methods available fo
the water consumed by chemical shrinkage during t/#€lf curing of cement. The method uses satuarated
process of cement hydration. This internal curinforous light weight aggregate (LWA). It will be an
water is naturally move during cement hydratiomfro internal source of water, which can replace theewat

the relatively large pores of the light weight aggpate
fnto the smaller pores of the cement paste. Thenskc
method uses super absorbent polymer (SAP), these
particles can absorb a very large amount

Methods of self curing (Internal curing)
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consumed by chemical shrinkage during the proceg&sl.2.Fine aggregate

of cement hydration. This internal curing water 'ﬁ_ocally available Msand belonging to zone Il of IS:

naturally move during cement hydration from th% . o
- : : 83-1970 was used for the project work. Specific
relatively large pores of the light weight aggr@gatgravity 2.5, Bulk density 1725kgAn

into the smaller pores of the cement paste. Thersec

method uses super absorbent polymer (SAP), the
particles can absorb a very large amount of wat
during concrete mixing and form large inclusiond ocally available crushed aggregates conforming to
containing free water, thus preventing self dediooa 1S: 2386-1963 (I, Il and Ill) specifications. Spéwi
during cement hydration. The large absorptiogravity 2.8. Bulk density 1690 kgfn

characteristics of SAP is shown in fig.1

e1.3 Coarse aggregate

2.1.4.Water

Water fit for drinking is generally considered fiir
making concrete. Water should be free from acids,
oils, alkalis, vegetables or other organic impesii

2.1.5 Water lock 93

It is cross linked poly acrylamide copolymer that
absorbs water. It was purchased from acuro organics
Fig. 1. Super absorbent polymers limited, New Delhi.

Self curing provides extra curing water uniformly2'1'6' Super plasticizer

throughout the entire microstructure of the coreret Super plasticizer used in this study was CONPLAST
The use of self curing admixtures is very importan§P 430 in the form of sulphonated naphthalene
from the point of view that water resources aréiggt polymer confirms to IS: 9103-1999 and ASTM 494
valuable every day. (ie ., each %mf concrete type F was used to improve the workability of
requires about 3fof water for construction most of concrete.

which is for curing). The benefit of self curingrsre

effective in desert areas (eg: Rajastan) wherenigte 2 2. Mix proportion of the concrete

not adequately available. Super absorbents are ) ) o
synthetic polymers with water retention propertiesT WO mix designs M25 and M30 were carried in the
The SAP used in this study is water lock 93. Watéf0rk according to IS: 10262 — 2009. The work is
lock is cross linked poly acrylamide copolymer thaf€Signed to study the mechanical properties and
absorbs water. Its action is similar to a spongeepk durability property of concrete. Various percentafie
that while a sponge retains its size with or withouSAP (0.3% to 0.7%) was added in the concrétee
water. Water lock swells and shrinks as it hydrate®aterial required per cubic meter of concrete @sh
and dehydrates. It has the ability to absorb ashnagc in table 1.

200 to 300 times its mass in water. It is used

extensively in the agricultural industry and alsed Table 1. Materials required per cubic meter of

in many potted plants to help them retain moisture. concrete

Florists commonly use SAP to help keep flowdrs  Mix M25 M30

fresh. Cement (kg) 378 340

2. EXPERIMENTAL INVESTIGATION F.A (kg) 655 683
C.A (kg) 1246 1248

2.1. Materials used W/C ratio 0.48 0.45

Ratio 1:1.7:3.3:0.45 1:2:3.7:0.5
2.1.1. Cement

In this experimental work, Portland pozzalona ceme : .

(PPC) 53grade conforming IS: 1489:1991 was use 3. Preparation of specimens

Specific gravity 3.1. Fineness 0.85%, NormalSpecimens used in this work were cubes, cylinders,
consistency 32%, Initial setting time 120 minutesand beams. 150x150x150mm cubes used for
Final setting time 310 minutes compressive strength and marine attack, 150x300mm
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cylinders for split tensile strength, 500x100x100mnin the end of the plunger. After contact is madd an

beams used for calculating flexural strength when only firm finger pressure has been applied,
adjust the needle on the dial gauge to “0". Here we
2.4. Strength tests were applying two points loading on the beam

specimen, apply load till it breaks and note that a
failure load. Computation of the flexural strengths
as follows.

The following procedure was adopted to conduct thElexural strength = [(PL /Bf) x 1000]

Compressive strength test. The cube specimens wethere,

tested on compression testing machine of capacitl = Load in KN

5000KN. The size of the cube specimen wak = Effective length of beam =400 mm
150x150x150 mm. Place the specimen centrally oR = Width of the beam = 100 mm

the compression testing machine and load was appli® = Depth of the beam = 100 mm

continuously and uniformly on the surface

perpendicular to the direction of tamping. The la&d 2.5, Durability test

increased until the specimen fails and record th
maximum load carried by each specimen during t
test. Compressive strength was calculated as fellow
Compressive strength = (P/A) x 1000

2.4.1. Compressive strength test

5.1. Marine attack

The conventional concrete cubes as well as sedfdcur

Where cubes (curing period of 28days) were immersed in
p= Lo:ad in KN marine water. After the 56 days they were tested
A = Area of the cube surface = 150 x150 fnm under compression testing machine.

3. RESULTSAND DISCUSSIONS

3.1. Compressive strength

The following procedure was adopted to conduct th€&he results of the compressive strength were
split tensile strength test. Draw the diametricaé$ represented in table 2 and the graphical repretemta
on the two ends of the specimen so that they wereis shown in fig 2. The compressive strength was
the same axial plane. The size of the cylindeincreased up to 0.5% of SAP and then decreased for
specimen is of 150 mm diameter and 300 mm lengtboth M25 and M30 grade.

Apply the load continuously and record the maximum

2.4.2.Split tensile strength test

load carried by the specimen. Computation of thi¢ sp Table 2. Compressive strength
tensile strength was as follows.
Split tensile strength = (2PIDL) Mix % of SAP Average compressive
Where, strength (N/mrf)
P =Load in KN 0.0 35.3
IT=3.142 . 0.3 28.33
D = Diameter of _cyhnder =150 mm 04 309
L = Length of cylinder = 300 mm e 05 36.7
2.4.3 Flexural strength test 0.6 34.5

0.7 33.9
The following procedure was adopted to conduct the 0.0 40.1
flexural strength test. Brush the beam clean. Toen 0.3 38.8
beam on its side, with respect to its position as 0.4 40.6
moulded and place it in the breaking machine. The 0.5 42.7
size of the beam specimen 100 x 100 x 500 mm. Set M30 0.6 41.3
the bearing plates square with the beam and afdjust 0.7 396

distance by means of the guide plates furnishell wit
the machine. Bring the plunger of the jack intotech
with the ball on the bearing bar by turning theescr
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i i Fig. 3. Split tensile strength for M25 and
Fig. 2. Compressive strength for M25 and M30 grade M30 grade
3.2. Split tensile strength 3.3. Flexural strength

The split tensile strength were represented iret@l Taple 4. contains the values of flexural strergfth

Its graphical representation is given in fig. 3.eTh 25 and M30 grade. Graphical representation is
maximum split tensile strength was 0.5% of SAP fogiven in fig. 4. The maximum flexural strength is

M25 and M30 grade. Split tensile strength wag 495 of SAP for M25 and M30 grade.
slightly increased compared to the conventional

concrete. Table 4. Flexural strength
Table 3. Split tensile strength Mix % of SAP Average
flexural
Mix % of SAP Average split strength
tensile 0 4.83
strength(N/mm?2) 0.3 37
0.0 2.77 : i
0.4 4.87
03 2.08 M25 0.5 4.54
M25 0.4 2.20 0.6 39
0.5 299 0.7 3.77
0.6 271 0 5.96
0.7 2.52 0.3 4.64
0.0 3.02 0.4 6.02
0.3 2.18 M30 0.5 4.13
0.4 237 0.6 4.07
M30 05 282 0.7 3.8
0.6 2,51
0.7 2.38
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Fig. 4. Flexural strength for M25 and M30 grade

3.4. Marine attack on concrete cubes

The durability study was done by using marine water[2]
The specimens were kept in marine water for 56 day8]
after the 28 days self curing. Then tested thi!]
compressive strength and calculated the loss in
percentage of compressive strength compared to the
conventional concrete. 5]

Table 5. Loss in compressive strength (%) after
56 days immersion in marine water

Mix % of SAP Loss in
compressive [6]
strength (%)
0 25
0.3 19.8
M30 0.4 158 [7]
0.5 11.7
0.6 10.54
[8]
0.7 12.34
0 18
0.3 16.78
0.5 12.7
0.6 8.18
0.7 11.23

4. CONCLUSIONS

e Compressive strength of self curing concrete was
increased by applying the self - curing agents.

The optimum dosage of SAP for maximum
compressive strength was found to be 0.5% of
weight of cement for M25 and M30.

The optimum dosage of SAP for maximum split
tensile strength was found to be 0.5% of weight
of cement for M25 and M30 grades of concrete.
For M25 and M30 concrete the maximum
flexural strength was found to be 0.4% of weight
of cement.

Self curing concrete was the best solution to the
problems faced in the desert region and faced due
to lack of proper curing.
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