
ISSN: 2633-4828  Vol.3  No.2, December, 2021, Netherland  
 
 International Journal of Applied Engineering &Technology  

 

Copyrights @ Roman Science Publications  Vol. 3 No.2 December, 2021, Netherland  
 International Journal of Applied Engineering & Technology 
 

Influence of Self-Curing Compound on The 
Strength of High-Performance SCC 

 
M.  N.  Bajad and D. S. Aswar  

Department of Civil Engineering, Sinhgad College of Engineering, Pune, Maharashtra, India 
 mnbajad@sinhgad.edu, dsaswar.scoe@sinhgad.edu 

 
 

Date of Submission: 15th November 2021   Revised: 09th December 2021   Accepted: 22nd December 2021 
 

How to Cite: M.  N.  Bajad, 2021. Influence of Self-Curing Compound on the Strength of High-Performance 
SCC. International Journal of Applied Engineering and Technology , 3(2) 

 
 

Abstract - Construction synthetics have contributed 
altogether to the construction business' advancement. 
Self-compacting concrete mixes contain a huge amount 
of powder materials to decrease bleeding, segregation 
and settlement. curing of concrete assumes a significant 
part in fostering the concrete microstructure and pore 
structure. Effective curing works on the strength and 
durability of concrete. This paper reports the aftereffects 
of an exploratory examination embraced on the 
utilization of self-curing compound in self-compacting 
concrete. It analyses the compressive strength results 
utilizing three curing strategies in particular customary 
water curing, air curing and self-curing synthetic 
compounds. Fresh concrete properties are additionally 
analysed.  
 
keywords: self-curing, self-compacting concrete, curing 
methods, curing compounds. 
  
INTRODUCTION 
Sufficient curing of concrete is fundamental to acquire its 
structural and durability properties. Subsequently curing is 
quite possibly the main prerequisites for optimum concrete 
execution in any climate or application. The way toward 
curing keeps up with the legitimate dampness condition and 
accordingly advances the optimum cement hydration 
following placement. Appropriate dampness conditions are 
basic since water is fundamental for the hydration of 
cementitious materials. With deficient water, the hydration 
won't continue and the subsequent concrete may not have the 
desired strength and impermeability. The exhibition of 
concrete especially in the cover area is essential to give a 
defensive boundary against the entrance of destructive 
synthetic substances like chlorides, sulphates and carbon 
dioxide. Enough water should be available in a concrete mix 
for the total hydration of cement to take place. Any 
deficiency of dampness from the concrete will diminish the 

underlying water cement proportion and result in deficient 
hydration of cement particularly in low water cement 
proportion mixes. This outcomes in low quality concrete. At 
the point when the concrete is uncovered, water vanishes 
from its surface. The variables affecting the dissipation rates 
are environmental temperature, wind speed, relative 
mugginess, sort of cement, starting temperature of the 
concrete and all the more significantly free w/c proportion of 
the mix. Vanishing from the newly positioned concrete 
outcomes in plastic shrinkage breaking. The helpless surface 
qualities, for example, breaks lead to high porousness on the 
outside of concrete which builds the danger of carbonation 
and increases the helplessness of consumption to the 
reinforcement steel. After the last setting of concrete, 
vanishing can prompt drying shrinkage breaking with the 
cement going through a cycle called self-desiccation. The 
unhydrated cement particles depend on the vessels in the 
concrete for water. With the vessels getting out or get slicing 
dry because of shrinkage, the water transportation capacity 
of the concrete lessens irreversibly.  
Both method and duration are significant for making curing 
powerful. Fundamentally, the procedures include adding 
additional water to the concrete surface after a timeframe or 
decreasing the pace of dissipation from the surface 
subsequent to setting the concrete. A portion of the notable 
strategies are ponding, that is, the pooling of water on the 
uncovered concrete surface, water showering and covering 
the concrete surface with a wet hessian 1 . Albeit both 
ponding and showering are compelling curing methods, they 
present various useful issues. The utilization of wet hessian 
is a costly strategy both as far as material and work cost. 
One of the methods of decreasing the pace of dissipation of 
water from a concrete surface is to the cover it with a plastic 
sheet. This procedure, notwithstanding, is restricted to flat 
surface and is inclined to disappointment if the breeze 
uproots the covering sheet. Postponing the expulsion of 
formwork can likewise be utilized to hold some water, yet it 
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is only from time to time rehearsed for any critical 
timeframe. Water maintenance is best accomplished by the 
utilization of curing intensifies that go about as a boundary 
to dissipation. These mixtures are generally an answer of 
pitches in a dissolvable or an emulsion of saps in water. 
They are applied by showering or brushing or utilizing a 
roller. The application season of curing compounds is basic. 
Produces recommend subtleties in such manner. Their 
application to unavailable regions, for example, vertical 
surfaces could be troublesome, if certainly feasible. 
Accordingly, fusing inward curing compounds in concrete 
could turn into a typical curing method in future 
developments.  
As indicated by Gowripalan, the instrument of self-curing 
can be clarified as follows2"Ceaseless vanishing of 
dampness happens from a presented surface because of the 
distinction in substance possibilities (free energy) between 
the fume and fluid stages. The polymers included the mix 
fundamentally structure hydrogen securities with water 
atoms and diminish the synthetic capability of the particles 
which thus decrease the fume pressure. Actual dampness 
maintenance additionally happens. This diminishes the pace 
of vanishing from the surface"  
The utilization of different synthetic substances in concrete 
adjusts its strength properties and durability. A strong 
concrete performs acceptably in the overall workplace to 
which it is uncovered during its functioning life. The 
materials and mix extents picked ought to be with the end 
goal that they keep up with the uprightness of concrete and 
secure the inserted reinforcement. The construction industry 
utilizes different grades of concrete with regular and 
counterfeit fixings. Notwithstanding the standard fixings, 
various mineral and synthetic admixtures are likewise 
utilized in the planning of concrete. The measurement of 
admixtures is nearly more in high grades of concrete. With a 
flourishing business sector for business and private 
properties, each square meter of room is valuable. Thus, slim 
areas of high strength concrete are sought after. 
Appropriately, concretes of M 60 to M 120 are turning out to 
be normal spot in India. Additionally, value added concretes 
like high strength self-compacting concrete (SCC), are 
likewise now effectively accessible.  
Self-compacting concrete was first evolved in Japan 
dependent on the formative work at the university of Tokyo, 
to counterbalance a developing lack of talented work. The 
idea of self-compacting concrete was proposed by Okamura 
in 1986. Self-compacting concrete is exceptionally 
serviceable, simple to put in the formwork and requires no 
vibration for compaction 3.Self-compacting concrete mixes 
contains a huge amount of powder materials to keep up with 
adequate yield worth of the new mix and to decrease 
bleeding, segregation and settlement. The free water cover 
proportion is likewise low. So, it's difficult to give curing 
water from the top surface at the rate needed to fulfil the 
continuous synthetic shrinkage. The incredibly low 
porousness of SCC adds to the curing challenge.  
 

EXPLORATORY EXAMINATION  
The volume of self-compacting concrete created by prepared 
mix producing industry is expanding to meet the unique 
necessities of the construction industry. To comprehend the 
conduct of self-curing compound on self-compacting 
concrete the accompanying trial methodology was followed. 
27 standard blocks were cast and three strategies for curing 
techniques were considered in the present trial 
investigation4. 
 
The curing techniques were:  
1)Air curing: Concrete blocks were left in the outdoors to 
fix.  
2) Water curing: Concrete blocks were submerged in a water 
pond for curing.  
3) Self-curing: A water dissolvable polymeric glycol based 
internal curing admixture provided by a presumed 
organization was mixed with water at the hour of making the 
concrete. The cubes so pre-arranged were left in the outside 
to fix.  
 
MATERIALS UTILISED 
Cement 
53 grade standard Portland CEMENT adjusting to IS 
12269:1987 having a SPECIFIC GRAVITY of 3.15 was 
utilized all through the examination.  
 
Mineral Admixture (GGBS And Silica Fume)  
Ground Granulated Blast Slag adjusted to IS 12087:1987. Its 
SPECIFIC GRAVITY was 2.80; Micro silica adjusted to 
ASTM C1240-05. Its mass thickness was 602 kg/cum. 
 
Chemical Admixture 
The superplasticiser utilized adjusted to is 9103:1999. It had 
a specific gravity of 1.05. The viscosity altering admixture 
utilized adjusted to EFNARC-VMA guidelines 5.  
 
Aggregate 
Locally accessible normal waterway sand of specific gravity 
2.60 and fineness modulus 2.75 was utilized. Likewise, 
made sand of specific gravity 2.62 and fineness modulus 
2.85 was utilized, both stream sand and artificial sand 
adjusted to the degree of zone ii of is 383:1970 (reaffirmed 
in 1990); coarse aggregates utilized were crushed granite 
stone of 12.5 mm down size. Their specific gravity was 2.65. 
The aggregates adjusted to is: 383-1970 (reaffirmed in 
1990).  
 
Water  
Consumable WATER adjusting to IS 3025:1983 and IS 
456:2000 was utilized.  
 
Mix Proportion 
Slump FLOW test, T500, V channel test, J–ring test and L 
Box and compression tests were led to comprehend the 
conduct of self-compacting concrete in fresh and hardened 
state with and without self-curing admixture 5,6,7.   
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The M60 self-compacting concrete mix extent given in table 
1 was from one of the lodging projects in Pune. Extra 
preliminaries were led to check the presentation of self-
curing compound with a similar mix. The outcomes are 
given in table 2. Figures 1 and 2 present the compressive 
strength and slump flow information respectfully. 

TABLE I 
MIX PROPORTIONS OF SELF-CURING SCC 

Material Quantity 
Internal Curing Admixtures (Liters) 5 

Viscosity Modifying Admixtures 0.1 – 0.2% 
Water Binder Ratio 0.29 

Superplasticiser 1.2%+0.1% 
Water (Kgs) 165 

Coarse Aggregate (Kgs) 750 
Fine Aggregate (Kgs) 900 

Cement (Kgs) 450 
Silica Fume (Kgs) 25 (5.5% of Cement) 

Ground Granulated Blast Furnace Slag, Kgs 100 
 

TABLE II 
FRESH AND HARDENED PROPERTIES OF SELF-CURING SCC 

Slump Flow, mm V Funnel, sec J 
Ring 

 

L Box Air 
content, 

% 
Initial 60 

min 
120 
min 

T500, 
sec 

V0 V5 

Fresh Properties Without Self-Curing Admixture 
760 730 660 3.3 11and 

better 
stability 

13.9 8 0.85 1.6 

Fresh Properties with Self-Curing Admixture 
745 720 660 3.0 10.5 13.1 8 0.9 1.6 

Hardened properties 
Compressive 

Strength, 
Mpa 

Age, 
 days 

Standard  
Curing 

Air  
Curing 

Internal Curing 
Admixture 

3 34.9 31.6 31.0 
7 50.8 43.8 50.0 
28 74.5 48.5 68.0 

 
T500 measures the rate at which the SCC flows, i.e. the time it takes the slump flow patty to reach 
500mm. For similar mix design, it provides a relative measure of the plastic viscosity of the SCC. 
Higher T500 values indicated greater viscosity. 
V Funnel is the period a defined volume of SCC needs to pass a narrow opening and gives an 
indication of the filling ability of SCC provided that the blocking and/or segregation do not take 
place; the FLOW time of the V-funnel test is to some degree related to the plastic viscosity. 
J Ring measures the passing ability of SCC. 
L Box measures the filling ability and passing ability of SCC. 
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FIGURE I 

COMPRESSIVE STRENGTH BY VARIOUS CURING METHOD 

 
FIGURE II 

 SLUMP FLOW WITH AND WITHOUT INTERNAL CURING 
ADMIXTURE 

 
RESULTS AND DISCUSSION 
From the test outcomes displayed in table 2 it tends to be 
seen that the internal curing admixture didn't have any 
unfriendly impact on the fresh properties of self-compacting 
concrete. Truth be told, the rheology of concrete mix was 
better with internal curing admixture. The water cured 
concrete specimen showed the most elevated compressive 
strength followed by synthetically cured specimen and air 
cured specimens. The normal compressive strength at 28-
day for standard curing; air curing and internal curing was 
74.5, 48.5 and 68.0 Mpa separately. The specimen with 
inner curing compound brought about creating about 92% of 
the strength created by the water cured specimen.  
 
CONCLUSIONS 
From the consequences of the examination, it tends to be 
reasoned that the self-curing compound was nearly pretty 
much as compelling as the traditional curing strategy. The 
outcomes recommend that self-curing compound can be 
embraced in curing of self-compacting concrete especially 
blocked off spaces of concrete structures. This curing 
technique can likewise help where concrete's performance 
specifications are significant. The expense of self-curing 
compound is about Rs. 300 for every litre. 
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