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Abstract. Curing of concrete is maintaining satisfactory moisture content in concrete during its early 
stages in order to develop the desired properties. « However good curing is not always practical in many 
cases, therefore the need to develop self-curing agents attracted several researchers ». « The concept of 
several self-curing agents is to reduce water evaporation from concrete and hence increase the water 
retention capacity of concrete compared to conventional concrete, the use of self-curing agent is very 
important from the point view that water resources are getting valuable every day ». This project 
summarizes various aspects of self-curing of concrete which can be of valuable assistance in adopting 
good construction practices at site. M25 grade concrete cube specimens prepared based on the standards 
and availability of materials without and with 30% of flyash and quarry dust replaced as cement and fine 
aggregate and cubes cured by covering them with a external self-curing compound BONDIT CURE WB, 
air dried and normal water. These specimens are then tested after 7,14 and 28 days to obtain the 
compressive strength in three different conditions. The compressive strength of concrete cubes is 
calculated and compressive strength of self-curing concrete is compared with the different conditions. At 
the end of curing period of 7,14 and 28 days the amount of water retained in self cured concrete cubes is 
calculated and compared with the air dried cubes. Water absorption test is conducted on air dried concrete 
and self cured concrete cubes and the amount of water is absorbed is calculate and compared. 
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1. Introduction 

“The concept of self-curing is to reduce the water 
evaporation from concrete and hence increase the 
water retention capacity of the concrete compared to 
conventional concrete, efficient curing improves the 
strength and durability of concrete, concrete curing 
compounds is considered to be most important since 
curing of concrete is a major challenge in the 
construction industry”. “Enough water needs to be 
present in a concrete mix for the hydration of cement 
to take place, when the concrete is exposed, water 
evaporates from its surface, The factors those 
influences the evaporation are atmospheric 
temperature, wind velocity, relative humidity, type of 
cement, initial temperature of the concrete and more 
importantly free w/c ratio of the mix”. 

 Experimental Investigations 
 Slump Test on Fresh Concrete 
 Compressive Strength  

“The object of the test is to find out the workability of 
freshly mixed cement concrete, the slump test is a 
means of assessing the consistency of fresh concrete, it 
is used, indirectly, as a means of checking that the 
correct amount of water has been added to the mix”.  

Table 1: Properties of Materials 
S.No Material proerty values Specified 

limits as 
per IS 
code 

1 Cement Fineness 5% ≤10% 
Consistency 33% ≥30 min 
Specific 
gravity 

3.15 2.90 to 
3.15 

Initial 
setting time 

30min ≥30 min 

Final 
setting time 

600min ≤600min 

2 Fly ash Specific 
gravity-2.2 

2.2 2.1 to 3.0 

3 Fine 
aggregate 
(Natural 
sand and 
Crusher 
sand) 

Specific 
Gravity 
 

2.55 2.5 to2.8 

Fineness 
modulus 

2.46 2.4 to 2.8 

4 Coarse 
aggregate 

Specific 
Gravity-
2.65 

2.65 2.5 to 3.0 

Fineness 
modulus 

6.1 5.5 to 8.0 

 

 « The cube specimens were tested on compression 
testing machine of capacity 2000KN, the bearing 
surface of machine was wiped off clean and sand or 
other material removed from the surface of the 
specimen, the specimen was placed in machine in such 
a manner that the load was applied to opposite sides of 
the cubes as casted that is, not top and bottom ». The 
axis of the specimen was carefully aligned at the centre 
of loading frame. « The load applied was increased 
continuously at a constant rate until the resistance of 
the specimen to the increasing load breaks down and 
no longer can be sustained, the maximum load applied 
on specimen was recorded, the compressive strength of 
concrete cubes were determined after 7, 14 and 
28days ». 
Compressive strength = ultimate load/bearing area. 
 
1.1 Water Retention 
The specimens were prepared and initial weights of all 
cubes taken. After completion of every curing stage 
again weights of al lcubes taken and noted it as final 
weights. The amount of water retained in air dried 
cubes and self cured cubes is calculated and compared. 
 
1.2 Water Absorption 
The specimens were prepared and initial weights of all 
cubes taken. After completion of 7,14 and 28 days of 
curing period concrete cubes are immersed in water for 
24 hours. The amount water absorbed by the concrete 
cubes are calculated by its initial weight. The amount 
of water absorption in air dried cubes and self cured 
cubes is calculated and compared. 
 

Table2: Mix Proprtions 
Concret
e design 
strength 
(MPa) 

 
Ceme

nt 

Fine 
aggrega

te 
(30%of 
quarry 
dust) 

Coarse 
aggregate 

(10mm+20m
m) 

w/c 
rati
o 

25(witho
ut flyash) 

425.73 (191+44
5) 

  563+563 0.45 

25(with 
flyash) 

298+ 
128 

(187+43
6) 

551+551 0.45 

 
1.3 Slump retention test of concrete 
From the obtained results for conventional concrete 
slump value is more than the designed slump and for 
non conventional concrete slump is more than the 
conventional concrete. As 30% of fly ash replaced as 
cement in concrete, it has finer and rounded particles 
so it consumes lesser water then workability increases. 
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Table 3.Slump test retention values 

s.no
. 

Design 
compressive 
strength(MP

a) 

Dosage of mineral 
admixture(percenta

ge) 

Slum
p 

(mm) 

1 25 0 78 
2 25 30 86 

 
From the obtained results for conventional concrete 
slump value is more than the designed slump and for 
non conventional concrete slump is more than the 
conventional concrete. As 30% of flyash replaced as 
cement in concrete, it has finer and rounded particles 
so it consumes lesser water then workability increases. 
 
2. COMPRESSIVE STRENGTH 
 
“The specimens were prepared after completion of 
required curing period, the specimens were tested for 
compressive strength, they were tested in a 
Compression Testing Machine, the rate of loading was 
maintained as per the requirements given in the code of 
practice (IS: 516-1969), three specimens of 150mm 
cubes were tested for required age and the average 
value of compressive strength was calculated. The 
results of compressive strength test were tabulated in 
table”. 
 
Table 4. compressive strength results for M25 Grade 

of concrete 
Compressive strength of concrete in N/mm2 

Cu
rin
g 
per
iod 
in 
da
ys 

 
 Air dry 

 

 
 Water 
curing  

 
 self-curing 
 

 ce
me
nt 

Cemen
t+flyas

h 

ce
me
nt 

Cemen
t+flyas

h 

Ce
me
nt 

Cemen
t+flyas

h 
7 16.

59 
17.18 23.

25 
23.65 24 24.59 

14 22.
96 

23.55 29.
63 

31.40 31.
35 

32.29 

28 27.
10 

28.01 31.
55 

32.88 36.
78 

38.67 

 
 

 
 
Fig.1.Plot of Curing Period v/s Compressive Strength 

(N/mm2) without replacement 
  

 
 Fig.2. Plot Of Curing Period v/s Compressive strength 
(N/mm2 ) 30% Partial replacement of flyash 
 
From the results it is observed that compressive 
Strength of air dried concrete cubes are lesser than 
compressive strength of water cured, self cured 
concrete cubes and after completion of 28 days curing 
period is also lesser than the designed target strength. 
Because of lack of curing, the amount of water present 
in the cubes evaporated. So the compressive strength 
of air dried cubes is less. It shows the curing of 
concrete is necessary. 
The compressive strength of water cured concrete 
cubes is lesser than the compressive strength of the self 
cured concrete cubes and more than the strength of the 
air dried cubes. And it gained designed target strength 
of after 28 days of curing period. After 7 days curing 
period it gains 66% of designed target strength, After 
14 days curing period it gains 91% of designed target 
strength and After 28days curing period it gains 99% 
of designed target strength. 
The compressive strength of self cured concrete cubes 
is higher than all and it gained more than the designed 
target strength after 28 days of curing period. 
 After completion of 7 days curing period the 
compressive strength of self cured concrete is 3% and 
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3.9% is more than the water cured concrete cubes 
without and with replacement. 
After completion of 14 days curing period the 
compressive strength of self cured concrete is 5.8% 
and 6.4% is more than the water cured concrete cubes 
without and with replacement. 
28 days curing period the compressive strength of self 
cured concrete is 16.5% and 17.5% is more than the 
water cured concrete cubes without and with 
replacement. Because application self-curing agent on 
concrete cubes it arrests the water loss from the 
concrete and the amount of water present in the 
concrete is efficiently utilized for the complete 
hydration process. So it is used for getting strength 
more than the designed target strength. 
From the obtained results also observed that 
compressive strength of non conventional concrete is 
higher than the compressive strength of conventional 
concrete at every stage of curing period and air dried, 
water cured and self cured concrete. Initially after 
preparation of air dried concrete cubes taken the 
weights 
 
3. WATER RETENTION 
The specimens were prepared and initial weights of all 
cubes taken. After completion of every curing stage 
again weights of all cubes taken and noted it as final 
weights. The amount of water retained in air dried 
cubes and self cured cubes is calculated and compared. 
Table 5. Water retention results (M25 Grade concrete) 
     

  

Initial 
weights(

Kgs)  

  

Final 
weights(Kgs

)  
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loss(Kgs)  

  

7d
ay
s  

  

14
da
ys  

  

28
da
ys  

  

7d
ay
s  

  

14
da
ys  

  

28
da
ys  

Ai
r 
dr
ie
d  

Cemen
t  

8.
9
2  

8.
9
3  

8.
9
4  

7.
94  

7.8
6  

7.8
2 

0.
98 

1.0
7  

1.1
2 

Cemen
t+flyas
h  

8.
7
2  

8.
7
4  

8.
8
6  

7.
96  

7.9
8  

7.8
8  

0.
76  

0.7
6  

0.9
8  

Se
lf 
cu
re
d  

Cemen
t  

8.
8
0  

8.
8
8  

8.
9
6  

8.
58 

8.6
1  

8.6
6 

0.
22 

0.2
7 

0.3
0 

Cemen
t+flyas
h  

8.
7
3  

8.
7
4  

8.
7
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8.
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8.5
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8  

0.
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0.1
7  

0.2
0  

  

 
Fig.3.Plot of Curing period v/s water retention 
 
From the obtained results observed that the weight loss 
of the air dried concrete cubes is more than the self 
cured concrete cubes. Because of lack of curing the 
amount of water present in the air dried cubes 
evaporated. The external application of self-curing 
agent acts as a barrier to prevents the loss of water 
from the cubes.  
 
4. WATER ABSORPTION 
The specimens were prepared and initial weights of all 
cubes taken. After completion of every curing stage 
again weights of all cubes taken and noted it as final 
weights. The amount of water rabsorption in air dried 
cubes and self cured cubes is calculated and compared. 
 
Table 6. water absorption results (M25 Grade concrete) 

d
a
y
s 

Air Dried Self Cured  

 Cement Cement+
Fly Ash 

Cement Cement+F
ly Ash 

 Init
ial 
wei
ght 

Fin
al 

wei
ght 

Init
ial 
wei
ght 

Fin
al 

wei
ght 

Init
ial 
wei
ght 

Fin
al 

wei
ght 

Init
ial 
wei
ght 

Fin
al 

wei
ght 

7 8.9
2 

9.1
6 

8.7
2 

9.0
0 

8.80 8.90 8.73 8.84 

1
4 

8.9
3 

9.3
3 

8.7
4 

9.1
8 

8.88 9.02 8.74 8.89 

2
8 

8.9
4 

9.4
5 

8.8
6 

9.3
0 

8.96 9.14 8.78 8.97 
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Fig.4.Plot of Curing period vs water absorbed 
 
From the obtained results we observed that water 
absorbtion of air dried concrete increases with increase 
in curing period. And water absorption is more in the 
case of air dried concrete. In self-curing concrete the 
water absorption is less because external application of 
self-curing agent. Itforms a thin layer and prevents the 
entry of water into the concrete. 
 
5. CONCLUSIONS 
1. Compressive strength of self-curing concrete after 

28 days curing period is more than the 
compressive strength of water cured concrete by 
16.5% and 17.5% without and with replacement 
flyash and quarry dust respectively. Because of 
external self-curing compound complete hydration 
takes place in concrete and it gives more strength. 

2. Compressive strength of air dried concrete cubes 
is lesser than the designed target strength because 
lack of curing. 

3. The amount water retained in self cured concrete 
is more than the air dried concrete. Beacause the 
external self-curing compound forms a thin layer 
and it arrests the evaporation of water from the 
concrete. 

4. Water absorption capacity of air dried concrete 
increases with age of curing and it is more than the 
water absorption in self-curing concrete. 
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