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Abstract— There are a lot of arguments on which method of 

curing concrete gives good strength. These different opinions 

results into this study, which aim at investigating the effects 

of different curing methods on the strength of concrete. 

Laboratory test was employed for this study. Normal 

concretes were prepared using specified mix ratio of 1:2:4 

and 1:3:6. The cubes tested for compressive strength at 7 and 

28 days of curing respectively using different curing methods 

namely immersion, sprinkling, polythene sheeting, self-

curing, steam curing etc. Testing indicate that water 

immersion curing method as well as sprinkling (spraying) 

methods of curing, provide better results than other methods 

of curing with respect to feasibility, ease availability, cost 

etc..  The scarcity of freshwater in densely populated urban 

centres has necessitated conservative utilization of depleting 

water resources. Membrane curing compounds and Self-

curing agents methods up to some extent as they can be used 

in inaccessible areas, vertical structures, water scarce areas 

etc. As a part of durability study, this paper describes the 

effect of sea water on compressive strength of concrete when 

used as mixing and curing water. Concrete cubes of M30 

grade were casted and plain water as well as sea water was 

used as mixing water in making the test specimens. Test 

specimens were cured under sea water as well as plain water 

up to 28 days with different curing methods. Proper curing of 

concrete is crucial to obtain design strength and maximum 

durability. The curing period depends on the required 

properties of concrete, the purpose for which it is to be used, 

and the surrounding atmosphere namely temperature and 

relative humidity. 
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I. INTRODUCTION 

All civil engineering structures are made up of the concrete, 

thus curing plays a vital role in civil engineering. Therefore it 

is necessary to study properties of concrete. Compression 

strength is the most important property of concrete. We have 

chosen this subject of curing to know about different type of 

curing and to know which curing method gives maximum 

compressive strength. Because of heat of hydration cracks are 

developed, to avoid this curing is necessary. 

 Curing is the process of controlling the rate and 

extent of moisture loss from concrete during cement 

hydration. Curing is done after placing concrete in position, 

thereby providing time for the hydration of the cement to 

occur. Since the hydration of cement does take time – days, 

and even weeks rather than hours – curing must be 

undertaken for a reasonable period of time if the concrete is 

to achieve its potential strength and durability. 

 Curing may also encompass the control of 

temperature since this affects the rate at which cement 

hydrates. The curing period may depend on the properties 

required of the concrete. Curing is designed primarily to keep 

the concrete moist, by preventing the loss of moisture from 

the concrete during the period in which it is gaining strength. 

Curing may be applied in a number of ways and the most 

appropriate means of curing may be dictated by the site or the 

construction method. 

 Curing can be described as keeping the concrete 

moist and warm enough so that the hydration of cement can 

continue. More elaborately, it can be described as the process 

of maintaining satisfactory moisture content and a favourable 

temperature in concrete during the period immediately 

following placement, so that hydration of cement may 

continue until the desired properties are developed to a 

sufficient degree to meet the requirement of service. 

 Curing is also a key player in mitigating of cracks in 

the concrete, which severely impacts durability. Cracks allow 

open access for harmful materials to bypass the low 

permeable concrete near the surface. Good curing can help 

mitigate the occurrence of unplanned cracking. Curing 

enhances the serviceability of the structure. 

A. Objectives of Curing 

 Loss of water by evaporation can be prevented. 

 Gain in concrete strength. 

 Self-dryness due to internal loss of water. 

 For completing hydration reaction. 

 It is most important for producing a strong, durable and 

watertight or impermeable concrete. 

B. Need of Curing 

Curing has strong influence on properties of hardened 

concrete and proper curing will increase – Durability 

 Strength. 

 Water tightness. 

 Abrasion resistance. 

 Volume stability. 

 Resistance to freezing and thawing and deicers. 

 Proper concrete curing for residential applications 

involves. 

 Keeping newly placed concrete moist. 

 Avoiding temperature extreme for 3 days. 

C. IS 456:2000 

Curing is the process of preventing the loss of moisture from 

concrete whilst maintaining a satisfactory temperature 

regime. The prevention of moisture loss from the concrete is 

particularly important if water cement ratio is low, if the 

cement have high rate of strength development, if the 

concrete contain granulated blast furnace slag or pulverized 

fuel ash. The curing regime should also prevent the 

development of high temperature gradients within the 

concrete. 

 The rate of strength development at early age of 

concrete made with super-sulphate cement is significantly 

reduced at lower temperature. Super-sulphated cement 
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concrete is seriously affected by inadequate curing & the 

surface has to be kept moist for at least seven days. 

D. Types of Curing 

 Ponding and immersion. 

 Sprinkling. 

 Wet covering (gunny bag). 

 Wax curing. 

 Humidity chamber curing. 

 Plastic sheet. 

 Impervious paper. 

 Membrane Forming Curing Compound. 

 Steam Curing. 

 Internal Moist Curing / self-curing. 

 Electrical, Oil, Microwave & Infrared Curing. 

 Curing with salt water and waste water. 

It was not possible to carry out all types of curing, thus we 

carried out methods discussed below, and they are as follows: 

1) Ponding & Immersion 

 First clean the surface of concrete cubes. 

 Store the water for curing purpose. 

 Keep the concrete cubes in water. 

 Ideal method for preventing loss of moisture from the 

concrete. 

 Effective for maintaining uniform temperature in the 

concrete. 

2) Application of Wax 

 Clean the surface of the cubes. 

 Melt the wax available. 

 Apply the layer of WAX on every side of cube. 

 It does not allow the external agencies to act with 

concrete. 

3) Plastic Sheets 

 Use of wet gunny bags to cover the concrete. 

 Cover with plastic sheeting after concrete hardens. 

 It prevents the evaporation of moisture content in 

concrete. 

4) Self-Curing 

 Use of polyethylene glycol as an admixture while 

casting. 

 Casting of cubes using 2% of Polyethylene Glycol of that 

of concrete volume. 

 De-moulding and keeping the cubes undisturbed. 

 Air curing. 

5) Accelerated Curing 

 Clean the surface of cube. 

 Start up the accelerating chamber till the temperature in 

the chamber rises upto 100o C. 

 Keep the cubes in accelerating chamber for 3 and half 

hrs. 

 It allows rapid gain of strength. 

6) Steam Curing 

 Clean the surface of the cubes. 

 Place the cubes in steam chamber initially at 40o C for 3 

hrs. 

 Increase the temperature to 100o C and maintain it for 5 

hrs. 

 Air cooling the cubes. 

7) Sea water Curing 

 First clean the surface of concrete cubes 

 Store the sea water for curing purpose. 

 Keep the concrete cubes in sea water. 

 Is similar to that of ponding and immersion. 

8) Humidity Chamber Curing 

 Clean the surface of the cubes. 

 Place the cubes in the humidity chamber after hardening. 

 Adjust the temperature in the chamber to 27o C +-2. 

 Adjust the humidity to 90 – 95o C. 

E. Different Methods of Curing Adopted 

1) Ponding (P)  

 
Fig. 1.1: Ponding 

2) Wax Curing (W) 

 
Fig. 1.2: Wax Curing 

3) Curing with Plastic Sheets (PL) 

 
Fig. 1.3: Covering with Plastic Sheets 
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4) Self-curing (S) 

 
Fig. 1.4: Self Curing 

5) Accelerated Curing (A) 

 
Fig. 1.5: Accelerated Curing 

6) Steam Curing (ST) 

 
Fig. 1.6: Steam Curing 

7) Sea Water Curing (SW) 

 
Fig. 1.7 Salt Water Curing 

8)  Humidity Chamber Curing (H) 

 
Fig. 1.8: Humidity Chamber Curing 

F. Results 

48 cubes of M30 concrete were casted and different methods 

of curing were applied on them. These cubes were divided in 

8 equal groups of 3 cubes of M30 in each group and tested for 

their compressive strength. Casting of cubes was done on 

26/06/2018, after 7 days and 28/06/2018, after 28 days, 3 

cubes were tested from each type of curing group for their 

strength respectively. In this weight of cube was taken, 

surface area is calculated from cube dimensions and after that 

load was apply on them. 

 For accelerated curing, casting of cubes was done on 

30/6/2018, 6 cubes of M30 were casted. Then they were cured 

in accelerating chamber the next day for 3 & ½ hrs. For self-

curing, 2% of polyethylene glycol with respect to quantity of 

cement was used which is the optimum dosage to gain highest 

strength. For steam curing, casting of cubes was done on 

30/6/2018, 6 cubes of M30 were casted. They were 

demoulded the very next day for curing. 

Sr.No. 
Cube 

No. 

Date of 

Casting 
Age 

Size 

(cm) 

ID 

mark 

Wt. 

(kg) 

Load 

(KN) 

Strength 

(N/mm²) 

Avg. 

Strength 

1 4 30/06/2018 1day 1515 ST 8.18 830 36.89 
 

36.66 
2 40 30/06/2018 1day 1515 ST 8.15 806 35.82 

3 26 30/06/2018 1day 1515 ST 8.19 839 37.28 

Table 1.1: Values of compressive strength (N/mm2) of M30 after Steam Curing 

Cubes of M30 under Steam Curing gives strength of 36.66 N/mm². 
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Sr.No. 
Cube 

No. 

Date of 

Casting 
Age 

Size 

(cm) 

ID 

mark 

Wt. 

(kg) 

Load 

(KN) 

Strength 

(N/mm²) 

Avg. 

Strength 

1 29 26/06/2018 7days 1515 P 8.13 597 26.53 
 

27.46 
2 41 26/06/2018 7days 1515 P 8.15 628 27.91 

3 38 26/06/2018 7days 1515 P 8.19 629 27.95 

4 37 26/06/2018 7days 1515 W 8.11 237 10.53 
 

11.57 
5 9 26/06/2018 7days 1515 W 8.14 260 11.55 

6 33 26/06/2018 7days 1515 W 8.18 285 12.67 

7 34 26/06/2018 7days 1515 PL 8.12 585 26 
 

26.20 
8 35 26/06/2018 7days 1515 PL 8.17 606 26.93 

9 13 26/06/2018 7days 1515 PL 8.10 578 25.68 

10 7 26/06/2018 7days 1515 S 8.14 487 21.6 
 

21.65 
11 1 26/06/2018 7days 1515 S 8.15 503 22.35 

12 22 26/06/2018 7days 1515 S 8.12 473 21.02 

13 16 26/06/2018 7days 1515 SW 8.16 529 23.51 
 

23.19 
14 36 26/06/2018 7days 1515 SW 8.11 514 22.84 

15 20 26/06/2018 7days 1515 SW 8.13 523 23.24 

16 14 26/06/2018 7days 1515 H 8.16 568 25.24 
 

25.18 
17 3 26/06/2018 7days 1515 H 8.14 531 23.6 

18 12 26/06/2018 7days 1515 H 8.19 601 26.71 

Table 1.2: Values of compressive strength (N/mm2) of M30 after 7 days curing 

From the above result we can say that the water ponding and immersion method of curing gives better strength. 

Cubes of M30 under water ponding and immersion method of curing gives strength of 27.46 N/mm². 

Sr.No. 
Cube 

No. 

Date of 

Casting 
Age 

Size 

(cm) 

ID 

mark 

Wt. 

(kg) 

Load 

(KN) 

Strength 

(N/mm²) 

Avg. 

Strength 

1 24 26/06/2018 28days 1515 P 8.15 804 35.73 
 

35.91 
2 32 26/06/2018 28days 1515 P 8.18 830 36.89 

3 19 26/06/2018 28days 1515 P 8.14 790 35.12 

4 28 26/06/2018 28days 1515 W 8.16 515 22.88 
 

23.72 
5 8 26/06/2018 28days 1515 W 8.11 510 22.67 

6 30 26/06/2018 28days 1515 W 8.17 577 25.64 

7 17 26/06/2018 28days 1515 PL 8.15 727 32.31 
 

32.26 
8 6 26/06/2018 28days 1515 PL 8.12 713 31.68 

9 11 26/06/2018 28days 1515 PL 8.17 738 32.8 

10 27 26/06/2018 28days 1515 S 8.11 732 32.53 
 

32.67 
11 10 26/06/2018 28days 1515 S 8.16 753 32.66 

12 21 26/06/2018 28days 1515 S 8.13 739 32.84 

13 42 26/06/2018 28days 1515 SW 8.12 779 34.62 
 

34.54 
14 23 26/06/2018 28days 1515 SW 8.16 782 34.75 

15 5 26/06/2018 28days 1515 SW 8.11 771 34.26 

16 18 26/06/2018 28days 1515 H 8.14 605 26.85 
 

27.13 
17 31 26/06/2018 28days 1515 H 8.12 597 26.55 

18 15 26/06/2018 28days 1515 H 8.17 630 27.98 

Table 1.3: Values of compressive strength (N/mm2) of M30 after 28 days curing 

 From the above result we can say that the water 

ponding and immersion method of curing gives better 

strength. 

Cubes of M30 under water ponding and immersion method 

of curing gives strength of 35.91 N/mm². 

Sr.No. 
Cube 

No. 

Date of 

Casting 
Age 

Size 

(cm) 

ID 

mark 

Wt. 

(kg) 

Load 

(KN) 

Strength 

(N/mm²) 

Avg. 

Strength 

1 25 30/06/2018 1day 1515 A 8.16 404 17.95 
 

17.63 
2 2 30/06/2018 1day 1515 A 8.11 395 17.55 

3 39 30/06/2018 1day 1515 A 8.12 391 17.4 

Table 1.4: Values of compressive strength (N/mm2) of M30 after Accelerated Boiler Curing 

Cubes of M30 under accelerated boiler curing gives strength of 17.68 N/mm² in one day. 

Accelerated Boiler Curing Formula: 

R28 = 8.09 + 1.64 Ra                                                                                (1.1) 
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 Where Ra is accelerated compressive strength and R28 is predicted 28 days compressive strength. 

Sr.No. Cube No. Date of Casting Age Size (cm) ID mark Wt. (kg) Strength (N/mm²) Avg. Strength 

1 25 30/06/2018 1day 1515 A 8.16 37.53 
 

37.01 
2 2 30/06/2018 1day 1515 A 8.11 36.87 

3 39 30/06/2018 1day 1515 A 8.12 36.63 

Table 1.5: Values of predictive compressive strength (N/mm2) of M30 after Accelerated Boiler Curing on using the formula 

 Cubes of M30 under Accelerated Boiler curing gives 

strength of 37.01 N/mm². 

 
Chart 1: Comparison of compressive strengths of concrete 

by different curing methods 

II. CONCLUSION 

 Presently we do have many other curing methods but as 

we have taken only eight curing methods for testing and 

comparison purpose, we can’t conclude that Ponding and 

Immersion is the only best curing method of all. 

 We can conclude that ponding method of curing of 

concrete gives more compressive strength than any other 

method of curing, is simple to adopt but has a size 

limitation, can only be adopted in case of portable objects 

like limited height precast beams, columns, girders, 

cubes (for testing) etc. 

 Ponding is one of the most effective and an easy to use 

method, which is also cost effective and does not have 

disadvantages such as shrinkage cracks, line scaling, etc. 

 In coastal regions, sea water should be used instead of 

potable water as it does not affect the strength of the 

concrete to a major extent thereby saving the potable 

water. The side effect of adopting this method is that 

efflorescence in the form of salt deposits, will appear on 

the surface of the concrete and may result in major threat 

in case of corrosion due to uncoated steel and cracks. 

 Steam curing gives compressive strength which is all 

most equal to 28 days curing strength by ponding in one 

day, provided the size of the member is within the 

chamber limits. (Suitable for precast in case of Steam 

Curing Chambers and cast-in-situ in case of steam 

emitting guns. 

 In case of water shortage or unavailability of water, self-

curing should be adopted as it does not require water for 

curing. All it needs is Poly-ethylene Glycol / Polythelene 

alchahol or pours aggregates. Pours aggregates again 

becomes a difficult factor to obtain in many regions. 

 Accelerated boiler curing is yet another method which 

gives 28 days curing strength in one day. 

 Plastic Bag curing gives lesser strength than ponding as 

per the tests done, but further innovations in this type of 

method of curing could aid in less evaporation of water 

than ordinary wet gunny bag curing method. 

III. SCOPE OF FUTURE WORK 

The present work reports the experimental study of 

comparing types of curing. In view of this, following points 

are outlined as the aspects for the similar studies to be 

undertaken in the future. 

 Different types of curing can be done i.e. membrane 

curing, steam curing, ice curing, curing by infrared 

radiation, electrical curing etc. 

 Higher grade of concrete can be used for experimental 

study. 

 Different types of materials can be used for experimental 

study like use of fibers, E-waste, coconut shell, fly ash 

etc. 

 Different types of cement can be used like Rapid 

hardening cement, Quick setting cement, Low heat 

cement, Sulphates resisting cement, Blast furnace slag 

cement, White cement, Portland Pozzolana cement etc. 

 Different type of responses on the behavior of concrete 

like Tensile Strength, Modulus of rupture, Shrinkage, 

Creep etc. 

 Can be performed in different locations. 
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