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ABSTRACT 

 
Today concrete is most widely used construction 

material due to its good compressive strength and 

durability. Concrete is a mixture of cement, aggregate 

and water with or without suitable admixtures. Concrete 

needs congenial atmosphere by providing moisture for a 

minimum period of 28 days for good hydration and to 

attain desired strength. Curing is the process by which 

moisture is maintained to promote optimum cement 

hydration after placement and to obtain desirable 

strength and other process. Self-curing concrete is one of 

the best concretes in mitigating insufficient curing due to 

human negligence paucity of water in arid areas, 

inaccessibility of structures in difficult terrains and in 

areas where the presence of fluorides in water will badly 

affect the characteristics of concrete. This paper reports 

an experimental study carried out to investigate the 

usage of sodium lignosulphonate as self curing agent. In 

this  study compressive strength, split tensile strength 

and modulus of rupture of self-curing concrete with 

varying percentages (0.5%, 1%, 1.5% and 2%) for 7 and 

28 days are analyzed, tested and compared with 

conventional concrete of similar mix design were studied 

for M20 grade and M25 grade. 

 

Keywords: curing, self-curing concrete, sodium 

lignosulphonate, slump cone, compressive strength, split 

tensile strength, modulus of rupture. 

 

I. INTRODUCTION 
 
Proper curing of concrete is must to meet performance and 

durability of structures. In conventional curing this is 

achieved by external curing applied after mixing, placing 

and finishing. Self curing or internal curing is a technique is 

used to provide additional moisture in concrete for more 

effective hydration of cement and reduced self-desiccation. 

Curing of concrete is for maintaining satisfactory moisture 

content in concrete during its early stages in order to 

develop the desired properties. However, good curing is not 

always practical and sometimes ignored in various cases. 

Several investigators asked the question whether there will 

be self-curing concrete. Therefore, the need to develop self-

curing agents attracted several researchers. The concept of 

self-curing agent is to increase the capacity of water 

retention and reduce the water evaporation comparable to 

conventional concrete. The use to view that water resources 

are getting valuable every day. The self-curing admixture is 

beneficial in desert areas where water is available in short 

quantity.  

 

 

II. OBJECTIVE AND SCOPE OF THE 

INVESTIGATION 
OBJECTIVE 

 To improve the effectiveness of water content in 

concrete by using admixture sodium lignosulphonate. 

 

 

 To study the workability of concrete by adding sodium 

lignosulphonate in varying percentage and normal 

concrete. 

 To determine the strength characteristics of self-curing 

concrete such as compressive strength, split tensile 

strength and modulus of rupture by adding Sodium 

lignosulphonate as a self-curing agent in varying 

percentage. 

 

 To compare the strength of self-curing concrete and 

conventional concrete. 

 Find out optimum dosage of chemical compound for 

self curing. 

 

SCOPE OF THE WORK 

The major challenge in construction field nowadays is the 

lack of availability of water, this problem can be solved to a 

greater extend with the introduction of self curing concrete. 

Since self curing concrete controlling the rate and extend of 

moisture loss from concrete during hydration. The scarcity 

of water for curing can be compensated with the use of self 

curing concrete and reduce the water usage. The scope of 

the paper is to study the effect of sodium lignosulphonate on 

strength characteristics of Self-curing concrete. 

 

III. LITERATURE REVIEW 
 
Roland Tak Yong Liang, Robert Keith Sun carried work 

on internal curing composition for concrete which includes a 

glycol and a wax. The invention provides for the first time 

an internal curing composition which, when added to 

concrete or other cementitious mixes meets the required 

standards of curing as per Australian Standard AS 3799. 

PietroLura (2003) the main aim of his study was to reach a 

better conception of autogenous shrinkage in order to be 

able to model it and possibly reduce it. Once the important 

role of self-desiccation shrinkage in autogenous shrinkage is 

shown, the benefits of avoiding self-desiccation through 

internal curing become apparent. 

Wen-Chen Jau (June 24-2010) stated that self curing 

concrete is provided to absorb water from moisture and from 

air to achieve better hydration of cement in concrete. It 

reduces the problem when the degree of cement hydration is 
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lowered due to no curing or improper curing by using poly-

acrylic acid as a self curing agent which has strong 

capability of absorbing moisture from atmosphere and 

providing water required for curing concrete.    

Y.B. Raghavendra, M.U. Aswath (June-2012) give 

research on experimental investigation on concrete cured 

with various curing methods and From the results of the 

investigation, it can be concluded that the concrete cured 

with self curing compound and membrane curing compound 

have an efficiency of 92.5% and 90% respectively when 

compared to conventionally cured standard water curing 

method whereas Non standard water curing and air curing 

method have an efficiency of 75% and 70% respectively 

when compared to Standard water curing method. Therefore 

non standard water curing and air curing methods has to be 

avoided at the construction sites otherwise which may leads 

to loss in strength of concrete. Hence curing of concrete 

with self curing compound and membrane curing can be 

adopted efficiently where ‘performance specifications’ are 
important than ‘prescriptive specifications’ for concrete. 
Self curing method of curing is most suitable for concrete at 

inaccessible areas of the structure like high rise buildings 

especially columns. 

M. Manoj Kumar, D. Maruthachalam (2013) Studied on 

self-curing. Super absorbent polymer was used as self-

curing agent. M40 grade of concrete is adopted for 

investigation. Based on this experimental investigation was 

carried out the following conclusions. Water retention for 

the concrete mixes incorporating a self-curing agent is 

higher compared to conventional concrete mixes. As found 

by the weight loss with time. The optimum dosage is 0.3 % 

addition of SAP leads to a significant increase of mechanical 

strength. Compressive strength of self-cured concrete for the 

dosage of 0.3% was higher than water cured concrete. Split 

tensile strength of self-cured concrete for dosage of 0.3% is 

higher than water cured concrete. Flexural strength of self-

cured concrete for dosage of 0.3% is lower than water cured 

concrete. Performance of the self-curing agent will be 

effected by the mix proportions mainly the cement content 

and w/c ratio. There was a gradual increases in the strength 

for dosage from 0.2 to 0.3 % and later gradually reduced. 

Self cured concrete using SAP was more economical than 

conventional cured concrete. In the study cubes were casted 

and kept for curing in room temperature about 250 to 300 c 

practically feasibility of self-cured member is needed to be 

checked in hot regions. The effectiveness of internal curing 

by means of SAP applied to concrete was the highest if 45 

kg/m
3 

water is added by mean of 1 kg/m
3
 SAP.   

 

Patel Manishkumar Dahyabhai, Prof. Jayeshkumar 

Pitroda (March-2014) studied on “introducing the self-
curing concrete in construction industry”. Compressive 
strength of self-curing concrete is increased with using self-

curing admixtures. The compressive strength of concrete 

mix increased by 37% by adding 1.0% of PEG600 and 

33.9% by adding 1.0% of PEG1500 as compared to the 

conventional concrete. The optimum dosage of PEG600 for 

maximum compressive strength was found to be 1% of 

weight of cement for M25 grade of concrete. The optimum 

dosage of PEG1500 of maximum compressive strength was 

found to be 1% of weight of cement for M25 grade of 

concrete. Self-curing concrete is the best solution to the 

problem faced in the desert region and faced due to lack of 

proper curing. 

StellaEvangeline (August-2014)had use poly vinyl alcohol 

as self curing agent in concrete. He added 0.03-0.48% by 

weight of cement from that he found 0.48% of poly vinyl 

alcohol by weight of cement provides higher compressive, 

tensile as well as flexural strength than the strengths of 

conventional mix. 

Mohanraj Rajendran M (October-2014) Studied on “self-
curing concrete incorporated with polyethylene glycol”. The 
compressive strength of cube by compression testing 

machine for Self-cured concrete is higher than of concrete 

cured by full curing and sprinkler curing. The split tensile 

strength of self-cured cylinder specimen is higher than that 

of the conventionally cured specimen. Self-cured concrete is 

found to have less water absorption values compared with 

concrete cured by other methods. Self-cured concrete thus 

have a fewer amount of porous. The success of the initial 

studies highlights the promise of additional work. In planned 

studies the mix design will be optimized for self-curing 

agent in concrete mix.  

Shikha Tyagi (September-2015)Studied on self curing 

concrete and had use PEG400 as a self curing agent in 

concrete. M25 and M40 grade of concrete are adopted for 

investigation. She added 1-2% of PEG400 by weight of 

cement for M25 and M40 grade concrete. She was 

concluded that the optimum dosage of PEG400 for 

maximum Compressive strength was to be 1% for M25 and 

0.5% for M40 grades of concrete. 

Basil M Joseph (2016) Studied on self curing concrete 

andPEG400 were used as a self curing agent in concrete. 

M20 grade of concrete is adopted for investigation. He 

added 0-1.5% of PEG400 by weight of cement for M20 

grade concrete from that he found 1% of PEG400 by weight 

of cement was optimum for M20 grade of concrete for 

achieve maximum strength. He also found that if percentage 

of PEG400 gets increased slump as well as compaction 

factor also increased. 

Mohammed ShafeequeSanofar.P.B,Praveen.K.P.,Jitin 

Raj,Nikhil.V.P,Gopikrishna (March-2016) has used 

PEG600 as a self curing agent in concrete. M20 and 

M25grade of concrete are adopted for investigation. They 

added 0-2% of PEG600 by weight of cement for M20 and 

M25 grade concrete. From that they found 1% of PEG600 

by weight of cement was optimum for M20 and M25 grade 

of concrete for achieve maximum strength. 

Dayalan J (May-2016)had used super absorbent polymers 

as a self curing agent in concrete. He was added 0.0-0.48% 

of super absorbent polymer by weight of cement for M25 

grade concrete. He was found that super absorbent polymer 

0.48% by the weight of cement provides higher 

compressive, tensile as well as flexural strength than the 

strength of conventional mix.  

 

IV. MATERIAL USED 

 
1. Cement: OPC (53 grade). 

2. Fine aggregate: Locally available natural river sand. 

The percentage of passing is within the limits as per IS: 

383 

3. Coarse aggregate:Crushed stone was used as course 

aggregate .The coarse aggregate according to IS 383-
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1970 was used. Maximum coarse aggregate size used is 

20mm. 

4. Water: Water is used are fresh, colorless, odorless and 

tasteless, it is free from cause early age cracking 

organic matter of any type. 

5. Sodium lignosulphonate: It is a mixture of 

lignosulphonic acid and sodium salt. Sodium 

lignosulphonate are mainly for concrete mixture as 

water reductive. The sodium lignosulphonate is fit for 

apply to building project, dam project, thruway project 

etc.  

 

 

Table properties of sodium lignosulphonate 

 

S.NO INDEX 

ITEMS 

STANDARD 

VALUES 

TEST 

RESU

LT 

1 Appearance Dark brown Meets 

the 

require

ment 

2 Lignosulphonat

e 

50% (min) 55 

3 Dry matter 92% (min) 94 

4 Moisture 

contents 

7.0% (max) 3.9 

5 PH value 7-11 8 

6 Inorganic Salts 

(Na2So4) 

5.0% (max) 1.9 

7 Total reducing 

matter 

4.0% (max) 4.1 

8 Water 

insoluble 

matter 

2.5% 1.3 

 

V. METHODOLOGY 

 
1. MATERIAL TEST 

 Specific gravity  

 Sieve analysis 

 Flakiness index  

 

2. SPECIMEN TEST 

 Workability 

 Compressive strength  

 Flexural strength 

 Split tensile strength 

 

VI. RESULT ANALYSIS 

 
MIX DESIGN AND TRIAL MIXES 

MIX PROPORTIONING FOR M20 GRADE (As per IS 

10262-1982) 

A. Design stipulation  

1. Characteristic compressive strength required in the 

field at 28 days = 20 Mpa 

2. Maximum size of aggregate = 20mm 

B. Test data for materials 
1. Cement used: ordinary Portland cement  

2. Specific gravity of cement = 3.35 

3.  Specific gravity of coarse aggregate = 2.65  

4. Specific gravity of fine aggregate = 2.62  

5. Sieve analysis: 

For Coarse aggregate = Conforming to table 2 (IS: 

383-1970)  

For Fine aggregate = Conforming to grading zone 3 

of Table 4 (IS: 383-1970) 

C. Target mean strength of concrete  

The target mean strength for specified characteristic cube 

strength is, 

Ftarget = fck +t × s 

= 20+1.65×4 = 26.6Mpa (refer table 2 and table 1 (IS 

10262-1982) for values of t and s  

s = standard deviation, and  

t = a statistic, depending upon the accepted proportion of 

low results and the number of tests 

D. Selection of water-cement ratio  

From fig.1 (IS 10262-1982) the water-cement ratio required 

for the target mean strength of 26.6Mpa is 0.5.  

E. Selection of water and sand content 

From table 4, (IS 10262-1982) for 20mm maximum size 

aggregate, sand conforming to grading zone 2, water content 

per cubic metre of concrete = 186kg and sand content as 

percentage of total aggregate by absolute volume = 35 per 

cent. For change in value in water-cement ratio, compacting 

factor, for sand belonging to zone 3, following adjustment is 

required. 

 

Table: percentage adjustment (As per IS 10262-1982) 

Change In 

Condition          

(Is 10262) 

Percent 

adjustment  

required (water 

Content) 

Percent 

adjustment  

required (sand in 

total aggregate) 

For decrease in 

water-      cement 

ratio by (0.6-0.5)     

that is 0.10. 

0 -2 

For increase in 

compacting      

factor (0.9-0.8), 

that is      0.10. 

+3 0 

For sand 

conforming to 

zone-3      of table 

4, IS: 383-1970. 

0 -1.5 

TOTAL +3 -3.5 

 

Therefore, required sand content as percentage of total 

aggregate by absolute volume = 35-3.5 = 31.5% 

Required water content =186+5.58 

=191.61/m³  

F. Determination of cement content 
Water-cement ratio = 0.50     

Water = 191.6 liter   

Therefore, cement = 191.6/0.5 = 383 kg/m³      

This cement content is adequate for “mild” exposure 
condition (According to Appendix A of IS: 456-1978)   

G. Determination of coarse and fine aggregate 

contents 

From table 3(IS 10262-1982), for the specified maximum 

size of aggregate of 20mm, the amount of entrapped air in 
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the wet concrete is 2 percent. Taking this into account and 

applying equations. 

V= (W+ (C/Sc) + (1/P) (Fa/Sfa)) × (1/1000) 

Where,  

V = absolute volume of fresh concrete, which is equal to 

gross volume (m
3) minus the volume of entrapped’ air,  

W = mass of water (kg) per m
3
 of concrete, 

C = mass of cement (kg) per m
3
 of concrete,  

Sc = specific gravity of cement,  

P = ratio of fine aggregate to total aggregate by absolute 

volume,  

Fa, Ca = total masses of fine aggregate and coarse aggregate 

(kg) per m
3
 of concrete, respectively and  

Sfa, Sca = specific gravities of saturated surface dry fine 

aggregate and coarse aggregate respectively.  

0.98 = (191.6 + (383/3.35) + (1/0.315) × (Fa/2.62)) × 

(1/1000)   

Fa = 556 kg/m³   

Ca = ((1-P)/P) × Fa × (Sca/Sfa)   

Ca = ((1-0.315)/0.315) × 556× (2.65/2.62)   

Ca = 1222 kg/m³   

The mix proportion then becomes: 

Water Cement Fine 

aggregate 

Coarse 

aggregate 

191.6 

litre 

383 kg 556 kg 1222 kg 

0.5 1 1.45 3.19 

 

Therefore, we adopt the mix proportion taken is 1:1.5:3  

 

MIX PROPORTIONING FOR M25 GRADE (As per IS 

10262-1982) 

 

A. Design stipulation  

1. Characteristic compressive strength required in the 

field at 28 days = 25 Mpa 

2. Maximum size of aggregate = 20mm 

3. Shape of coarse aggregate – angular 

B. Test data for materials 

1. Cement used: ordinary Portland cement  

2. Specific gravity of cement = 3.35 

3. Specific gravity of coarse aggregate = 2.65  

4. Specific gravity of fine aggregate = 2.62  

5. Sieve analysis: 

For Coarse aggregate = Conforming to table 2 (IS: 

383-1970)  

For Fine aggregate = Conforming to grading zone 3 

of Table 4 (I S: 383-1970) 

C. Target mean strength of concrete 

The target mean strength for specified characteristic cube 

strength is, 

Ftarget = fck +t × s 

= 25+1.65×4 = 31.6Mpa (refer table 2 and table 1 (IS 

10262-1982) for values of t and s)  

s = standard deviation, and  

t = a statistic, depending upon the accepted proportion of 

low results and the number of tests 

D. Selection of water-cement ratio  
From fig.1 (IS 10262-1982) the water-cement ratio required 

for the target mean strength of 31.6Mpa is 0.45.  

E. Selection of water and sand content 

From table 4, (IS 10262-1982) for 20mm maximum size 

aggregate, sand conforming to grading zone 2, water content 

per cubic metre of concrete = 186kg and sand content as 

percentage of total aggregate by absolute volume = 35 per 

cent. For change in value in water-cement ratio, compacting 

factor, for sand belonging to zone 3, following adjustment is 

required. 

Table: percentage adjustment (As per IS 10262-1982) 

Change In Condition   

(Is 10262) 

Percent 

adjustment  

required 

(water 

Content) 

Percent 

adjustment  

required (sand 

in total 

aggregate) 

For decrease in water-      

cement ratio by (0.6-

0.5)      that is 0.10. 

0 -2 

For increase in 

compacting      factor 

(0.9-0.8), that is      

0.10. 

+3 0 

For sand conforming 

to zone-3      of table 

4, IS: 383-1970. 

0 -1.5 

TOTAL +3 -3.5 

 

Therefore, required sand content as percentage of total 

aggregate by absolute volume = 35-3.5 = 31.5% 

Required water content =186+5.58 

=191.61/m³  

F. Determination of cement content 
Water-cement ratio = 0.45     

Water = 191.6 litre   

Therefore, cement = 191.6/0.45    = 426 kg/m³      

This cement content is adequate for “mild” exposure 
condition (According to Appendix A of IS: 456-1978)   

G. Determination of coarse and fine aggregate contents 

From table 3(IS 10262-1982), for the specified maximum 

size of aggregate of 20mm, the amount of entrapped air in 

the wet concrete is 2 percent. Taking this into account and 

applying equations. 

V= (W+ (C/Sc) + (1/P) (Fa/Sfa)) × (1/1000) 

 Where,  

V = absolute volume of fresh concrete, which is equal to 

gross volume (m
3) minus the volume of entrapped’ air,  

W = mass of water (kg) per m
3
 of concrete, 

C = mass of cement (kg) per m
3
 of concrete,  

Sc = specific gravity of cement,  

P = ratio of fine aggregate to total aggregate by absolute 

volume,  

Fa, Ca = total masses of fine aggregate and coarse aggregate 

(kg) per m
3
 of concrete, respectively and  

Sfa, Sca = specific gravities of saturated surface dry fine 

aggregate and coarse aggregate respectively.  

0.98 = (191.6 + (426/3.35) + (1/0.315) × (Fa /2.62)) × 

(1/1000)   

Fa = 546 kg/m³   

Ca = ((1-P)/P) × Fa × (Sca/Sfa)   

Ca = ((1-0.315)/0.315) × 546× (2.65/2.62)   

Ca = 1201 kg/m³   

The mix proportion then becomes: 

 

Water Cement Fine Coarse 
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aggregate aggregate 

191.6 

litre 

426 kg 546 kg 1201 kg 

0.5 1 1.28 2.81 

 

Therefore, we adopt the mix proportion taken is 1:1:2 

 

VII. EXPERIMENT PROGRAM 
 
It is significant that the ingredient material of concrete 

remain consistently distributed within the concrete mass 

during the various stages of handling and that full 

compaction is achieved, and making sure that the 

characteristics of concrete which affect full compaction like 

consistency, mobility and compatibility are in 

conventionality with relevant codes of practice. The 

experimental program consisted of laboratory tests on 

conventional concrete and self curing concrete to 

characterize the properties such as flow ability in fresh state, 

and mechanical properties in hardened state. The test carry 

out in this paper is slump, compressive, flexural and split 

tensile test. In this experiment we found workability of 

concrete and strength of self-curing concrete by adding 

sodium lignosulphonate (chemical admixture) at 0.5%, 1%, 

1.5%, 2% and also comparing with conventional concrete to 

study the workability, compressive strength, flexural 

strength and split tensile strength. 

 

 

WORKABILITY 

In this study we adopted slump cone test for measurement of 

workability of concrete. 

SLUMP TEST 

In concrete slump test is to find out the workability or 

consistency of concrete. The mix is prepared at the 

laboratory or in the construction site during the progress of 

the work. In this test we found the slump value or 

workability of concrete by adding sodium lignosulphonate at 

0.5%, 1%, 1.5%, 2%, and also comparing with the normal 

concrete for M20 and M25 grade concrete. 

 

Observation table and result 

Percentage of 

sodium 

lignosulphonate 

Slump 

values (mm) 

Comparison 

with respect 

to standard 

concrete  

M20 M25  

0% 100 110 - 

0.5% 130 140 Increase 

1% 145 155 Increase 

1.5% 155 170 Increase 

2% 175 185 Increase 

 

 

 
 
Graph 1 Comparison of slump 

 

COMPRESSIVE STRENGTH TEST OF CONCRETE 
The compressive force applied per unit area on the specimen 

is termed as the compressive strength. In simple words the 

compressive force is the pushing force that acts on the 

specimen. 

 

Observation table and result 

 

Compressive strength of M20 grade concrete after 7 and 28 

days of curing 

S. 

No. 

Percentage of 

sodium 

lignosulphonate 

7
th

 day 

compressiv

e strength 

(N/mm
2)

 

28
th

 day 

compressiv

e strength 

(N/mm
2)

 

  

1 0 13.55 22.44 

2 0.5 14.44 24 

3 1 7.11 12.66 

4 1.5 4.88 11.77 

5 2 4.22 10 

 

 

 
 
Graph2 comparison of compressive strength of M20 grade concrete 
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Compressive strength of M25 grade concrete after 7 and 28 

days of curing 

S.No. Percentage of 

sodium 

lignosulphonate 

7
th

 day 

compressive 

strength 

(N/mm
2)

 

28
th

 day 

compressive 

strength 

(N/mm
2)

 

  

1 0 17.11 28 

2 0.5 18.22 29.77 

3 1 11.33 16.66 

4 1.5 7.77 15.55 

5 2 6.88 13.33 

 

 
Graph 3 comparison of compressive strength of M25 grade concrete 

 

FLEXURAL STRENGTH TEST OF CONCRETE 

Flexural strength, also known as modulus of rupture, or 

bend strength, or transverse rupture strength is a material 

property, defined as the stress in a material just before it 

yields in a flexure test. Flexure strength is one of the 

measures of tensile strength of concrete. It is the ability of a 

beam or slab to resist failure in bending. 

 

 

Observation table and Result 

Flexural strength of M20 grade concrete after 7 and 28 days 

of curing  

S.NO. Percentage of 

sodium 

lignosulphonate 

7
th

 day 

flexural 

strength 

(N/mm
2)

 

28
th

 day 

flexural 

strength 

(N/mm
2)

 

  

1 0 5.60 6.72 

2 0.5 5.98 7.19 

3 1 5.10 6.05 

4 1.5 4.95 5.88 

5 2 4.85 5.76 

 

 
Graph 4 comparison of flexural strength of M20 grade 

concrete 

Flexural strength of M25 grade concrete after 7 and 28 days 

of curing  

S.NO. Percentage of 

sodium 

lignosulphonate 

7
th

 day 

flexural 

strength 

(N/mm
2)

 

28
th

 day 

flexural 

strength 

(N/mm
2)

 

  

1 0 7.1 8.67 

2 0.5 7.6 9.20 

3 1 6.81 8.32 

4 1.5 6.66 8.13 

5 2 6.54 7.98 

 

 
Graph 5 comparison of flexural strength of M25 grade 

concrete 

SPLITTING TENSILE TEST OF CONCRETE: 

The tensile force applied per unit area on the specimen is 

termed as the tensile strength .In simple words the tensile 

force is the pulling force that acts on the specimen. 

Observation table and Result: 
Split tensile strength of M20 grade concrete after 7 and 28 

days of curing  

S.NO Percentage of 

sodium 

lignosulphonate 

7
th

 day 

split 

tensile 

strength 

(N/mm
2)

 

28
th

 day 

split 

tensile 

strength 

(N/mm
2)

 

  

1 0 1.55 1.97 

2 0.5 1.65 2.02 

3 1 1.36 1.75 

4 1.5 1.32 1.71 
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5 2 1.29 1.68 

 

 
Graph 6 comparison of split tensile strength of M20 

grade concrete 
Split tensile strength of M25 grade concrete after 7 and 28 

days of curing. 
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1 0 2.31 3.36 

2 0.5 2.45 3.44 

3 1 2.02 2.98 

4 1.5 1.96 2.91 

5 2 1.91 2.86 

 

 
Graph 7 comparison of split tensile strength of M25 

grade concrete 

 

VIII. RESULT AND CONCLUSION 

 
CONCLUSION 

On the basis of Experimental tests results and observations, 

following conclusions are made: 

 The self curing agent of sodium lignosulphonate is 

used at different percentages with M20 and M25 grade 

concrete mix and analyzed the result. It reveals that the 

compressive strength of M20 grade concrete is found 

to be increased by 6.7% after 7 days of curing and 

6.96% after 28 days of curing at 0.5% of sodium 

lignosulphonate compared with conventional concrete 

andfor M25 grade concrete is found to be increased by 

6.5% after 7 days of curing and 6.33% after 28 days of 

curing at 0.5% of sodium lignosulphonate compared 

with conventional concrete. 

 The flexural strength of M20 grade concrete increased 

by 6.8% after 7 days of curing and 7% after 28 days of 

curing at 0.5% sodium lignosulphonate compared with 

conventional concrete and the flexural strength of M25 

grade concrete increased by 7.1% after 7 days of 

curing and 6.2% after 28 days of curing at 0.5% 

sodium lignosulphonate compared with conventional 

concrete. 

 To check the tensile strength, split tensile test is 

conducted which shows that the strength of M20 grade 

concrete increased by 6.5% after 7 days of curing and 

2.6% after 28 days of curing at 0.5% sodium 

lignosulphonate to conventional concrete and the 

tensile strength of M25 grade concrete increased by 

6.1% after 7 days of curing and 2.4% after 28 days of 

curing at 0.5% sodium lignosulphonate to 

conventional concrete. 

 The optimum dosage of sodium lignosulphonate for 

maximum strength (compressive, tensile and modulus 

of rupture) was found to be 0.5% for M20 and M25 

grade concrete. 

 Addition of sodium lignosulphonate at higher 

percentage (i.e. 1% - 2%) the compressive strength, 

flexural strength and split tensile strength of concrete 

decreases for both M20 and M25 grade concrete. 

 As percentage of sodium lignosulphonate increased, 

slump also increased for M20 and M25 grade concrete. 

 Water retention for the concrete mixes incorporating 

self-curing agent is higher when compare to 

conventional concrete mixes, as found by the weight 

with time. 

  When compared to conventional concrete, self-curing 

concrete resulted in better hydration with time under 

drying condition. 

 Self curing concrete is the answer to many problems 

faced due to lack of proper curing. 

 Self curing concrete is an alternative to conventional 

concrete in desert regions where scarcity of water is a 

major problem. 

 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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