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ABSTRACT: 

Proper curing of concrete structures is important to ensure that they meet their 

intended performance and durability requirements. Curing plays a major role in developing 

the concrete microstructure and pore structure. Self curing distributes the extra curing water 

throughout the entire 3-D concrete microstructure so that it is more readily available to 

maintain saturation of the cement paste during hydration, avoiding self-desiccation and 

reducing autogenous shrinkage.The scope of the research included characterization of super 

absorbent polymer for use in self curing. Experimental measurements were performed on to 

predict the compressive strength, split tensile strength and flexural strength of the concrete 

containing Super Absorbent Polymer (SAP) at a range of 0%, 0.2%, 0.3%, and 0.4% of 

cement and compared with that of cured concrete. The grade of concrete selected was M40. 
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INTRODUCTION 

 

Self-curing 

The ACI-308
1
 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.” „Internal curing‟ is often also referred as „Self–curing.‟ It is a very 

promising technique that can provide additional moisture in concrete for a more effective 

hydration of the cement and reduced self-desiccation
2
. Self curing implies the introduction of 

a curing agent in to concrete that will provide this additional moisture. The additional internal 

water is typically supplied by using relatively small amounts of saturated, light weight, fine 

aggregates or super absorbent polymer particles in the concrete.  
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Super absorbent polymer 

A superabsorbent polymer, SAP, is a polymeric material which is able to absorb a 

significant amount of liquid from the surroundings and to retain the liquid within its structure 

without dissolving
3
. Super Absorbent Polymers are prepared from acrylic acid and a 

crosslinker by solution or suspension polymerization. The type and quantity of crosslinker 

control both the swelling capacity and gel modulus. It is one kind of functionality 

macromolecule polymer which is non-toxic, non-irritating and non-corrosive. It cannot 

conflagrate and blast. SAP can be used as a dry concrete admixture since it takes up water 

during the mixing process, and the use of SAP permits free design of the shape and the size 

of the formed inclusions. Most SAPs are cross-linked polyelectrolytes. Because of their ionic 

nature and interconnected structure, they absorb large quantities of water and other aqueous 

solutions without dissolving.With the present polymer types the theoretical maximum water 

absorption is approximately 5,000 times their weight
11

.  

. 

EXPERIMENTAL INVESTIGATIONS 

 

Materials used: 

 

Cement: Ordinary Portland Cement (OPC-43 grade) conforming to IS: 8112-19898
6
. The 

specific gravity of cement is 3.15 

Super Absorbent Polymer:Supasorb MPS-65 with good expansion properties, sealing 

features, and resistance to the changes of weather and age and the existence of chemical 

erosion. 

Fine aggregate: Locally available river sand conforming to Zone II of IS: 383- 1970
7 

was 

used as fine aggregate with specific gravity 2.89 

Coarse aggregate: 20mm size crushed granite stone obtained from the local quarry with 

specific gravity 2.69 

Water: Potable tap water available in laboratory with pH value of 7.0± 1 

Super plasticizer: Sulphonated naphthalene formaldehyde condensate type, CONPLAST 

SP430. 

 

Mix proportions: 

 

The control mix was proportioned by IS 10262 : 2009
8
 to obtain compressive strength 

of 40 MPa. The identification, mix proportion and quantity of material taken for one meter 

cube of self curing concrete mixes are given in Table 1.The mixes 1,2,3 and 4 were obtained 

by adding SAP content  0%,0.2%,0.3%, and 0.4% of weight of cement .Additional water 

added to the mix depend upon the amount of SAP added 

( for 1 kg SAP add 45 liter water). Super plasticizer CONPLAST SP430 is added 2% to the 

weight of binder. 

 

Preparation, casting and testing of specimens 

The 150mm concrete cubes were tested for compressive strength.100*100*500mm 

beams were used for flexural strength test.  150mm diameter and 300mm length cylinders for 

split tensile strength tests at 3,7 and 28 days. All the test specimens were stored at room 

temperature and were kept in curing tanks. 
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Table 1. Mix proportions per m
3 

 

Sl no SAP- % 

of cement 

 

Cement 

(kg) 

SAP 

(kg) 

Fine 

aggregate 

(kg) 

Coarse 

aggregate 

(kg) 

Water 

(lit) 

Mix-1 0 350 0 950 1119 140 

Mix-2 0.2 350 0.7 950 1119 171.5 

Mix-3 0.3 350 1.05 950 1119 187.3 

Mix-4 0.4 350 1.4 950 1119 203 

 

 

EXPERIMENTAL PROGRAM 

Mechanical properties studies were conducted at 3, 7 and 28 days for various mixes to 

find the compressive strength, split tensile strength and flexural strength. 

 

Compressive strength test 

The test is carried out on 150x150x150 mm size cubes, as per IS: 516-1959
9
. The test 

specimens are marked and removed from the moulds and unless required for test within 24 

hrs, immediately submerged in clean fresh water and kept there until taken out just prior to 

test. A 2000 KN capacity Compression Testing Machine (CTM) is used to conduct the test. 

The specimen is placed between the steel plates of the CTM and load is applied at the rate of 

140 Kg/Cm
2
/min and the failure load in kN is observed from the load indicator of the CTM. 

 

Split Tensile Strength Test 

The splitting tensile strength of concrete cylinder was determined based on IS: 516-

1959
9
. The load shall be applied nominal rate with in the range 1.2 N/(mm

2
/min) to  2.4 

/(mm
2
/min). The test was carried out on diameter of 150mm and length of 300mm size 

cylinder 

     

Flexural Strength Test 

The flexural strength of concrete prism was determined based on IS: 516 –1959
9
.   

The specimen was placed in the machine in such a manner that the load is applied to the 

upper most surface as cast in the mould along two lines spaced 13.3cm a part at a rate of 180 

kg/min and is increased until the sample fails.  

 

RESULTS AND DISCUSSIONS 

 

Mechanical properties studies conducted on self curing concrete namely compressive 

strength, split tensile strength and flexural strength and their results are discussed below. 

 

Compressive strength 

The results of compressive strength on the various mixes 1,2,3,and 4 at 3,7, and 28 days are 

presented in table 2 and figure 1. 
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Table 2. Test results for compressive strength 
 

Sl no TYPE MPa 

3 days 

MPa 

7 days 

MPa 

28 days 

Mix-1 Non-self curing concrete 12.00 26.62 40.2 

Mix-2 Self curing concrete 

SAP-0.2% of cement 

15.35 35.35 41.20 

Mix-3 Self curing concrete 

SAP-0.3% of cement 

16.07 36.35 43.11 

Mix-4 Self curing concrete 

SAP-0.4% of cement 

12.26 32.72 42.75 

 

 

 
Fig 1:  Compressive strength for various replacement levels of SAP. 

 

From the table 2 it was noted that the compressive strength increased by 28%, 34% 

and 2.16% at 3days and 32.8%,36.5% and23% at 7 days and 2.5%,7.23% and 6.34% at 28 

days respectively for the Mix2,Mix3 and Mix4 when compared to control mix. It shows that 

by adding SAP content at 0.3% of cement maximum compressive strength is obtained. 

 

Split Tensile Strength 

The results of Split Tensile Strength on the various mixes 1,2,3 and 4 at 3,7 and 28 

days are presented in Table 3 and Figure 2 
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Table 3. Test results for Split Tensile Strength 

 

 

Sl no TYPE MPa 

3 days 

MPa 

7 days 

MPa 

28 days 

Mix-1 Non-self curing 

concrete 

1.17 3.05 4.3 

Mix-2 Self curing concrete 

SAP-0.2% of cement 

1.27 3.11 4.94 

Mix-3 Self curing concrete 

SAP-0.3% of cement 

1.41 3.53 5.10 

Mix-4 Self curing concrete 

SAP-0.4% of cement 

1.2 3.25 4.64 

 

 

 
Fig 2:  Split Tensile Strength for various replacement levels of SAP. 

 

From the Table 3 it was noted that the split tensile strength increased by 8.5%,20.5% and 

2.56% at 3days and 2%,15.73% and 6.5% at 7 days and 15%,18.6% and 4.64% at 28 days 

respectively for the Mix2,Mix3 and Mix4 when compared to control mix. It shows that by 

adding SAP content at 0.3% of cement get maximum split tensile strength. 

 

Flexural strength 

The results of Flexural Strength on the various mixes 1,2,3 and 4  at 28 days presented in 

Table 4 and Figure 3 
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Table 4. Test results for flexural Strength 

 

Sl no TYPE MPa 

28 days 

Mix-1 Non-self curing concrete 5.82 

Mix-2 Self curing concrete SAP-0.2% of cement 6.26 

Mix-3 Self curing concrete SAP-0.3% of cement 6.50 

Mix-4 Self curing concrete SAP-0.4% of cement 6.425 

 

 
Fig 3:  Flextural Strength for various replacement levels of SAP. 

 

From the table 4 it was noted that the Flexural strength increased by 7.56%,11.68% 

and 10.4% at 28 days respectively for the Mix2,Mix3 and Mix4 when compared to control 

mix. It shows that by adding SAP content at 0.3% of cement get maximum flexural strength. 

 

 

CONCLUSION 

 

 Addition of SAP leads to a significant increase of mechanical strength (Compressive 

and Split tensile) 

 Maximum compressive stress develop in M-40 grade self curing concrete by adding 

sap 0.3% of cement. 

 Split tensile strength of self curing concrete for dosage of SAP 0.3% of cement was 

higher than non self curing concrete. 
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 Flexural strength of self curing concrete for dosage of SAP 0.3% of cement was 

higher than non self curing concrete. 

 Performance of the self-curing agent will be affected by the mix proportions mainly 

the cement content and the w/c ratio. 
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