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ABSTRACT 
Concrete is the most widely used man-made building material on the planet. The reaction of OPC with water results in 

hydration products, which glue the reacting cement particles together to form a hardened cement paste. When cement & 

water are mixed with sand and coarse aggregate the resulting product is called concrete. Till now potable water is used for 

mixing different ingredients of concrete. This paper finds new method of using this potable water by magnetizing which can 

be used in mixing and curing of concrete. Strength tests conducted on this magnetic water concrete (MWC) showed 

encouraging results and one can easily replace normal water with magnetic water for mixing and curing of concrete. 
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1. INTRODUCTION:  

Concrete is made by portland cement, water and 

aggregates. Portland cement is a hydraulic cement 

that hardens in water to form a water-resistant 

compound. The hydration products act as binder to 

hold the aggregates together to form concrete. The 

setting and hardening of concrete are the result of 

chemical and physical processes that take place 

between Portland cement and water called hydration 

[1]. This hydration reaction is an exothermic reaction 

which liberates considerable quantity of heat and this 

is to be dissipated for continuing hydration process. 

Curing is one method to provide favorable 

environment for an uninterrupted hydration which is 

essential for achieving a good quality C-S-H structure 

[2]. In many parts of India at many construction sites 

this curing is done by immersion, ponding and 

spraying water on concrete surface. More than one 

hundred relevant articles and reports are available in 

the open literature regarding usage of magnetic 

structured water for different applications like 

reducing salinity in water, improving crop yield and 

germination in plants and many medical applications 

in human body [3]. Present work focuses on use of 

this Magnetic structured water in manufacturing & 

curing of concrete. 

2. EXPERIMENTAL DETAILS 

The IS 456:2000 recommends the minimum strength 

of concrete to be used in civil construction is M 20 

and the nominal mix ratio suggested is 1:1.5:3 with a 

target mean strength mean compressive strength of 

26.6 N/mm
2
.This paper focuses on use of magnetic 

water in mixing and curing of M 20 grade concrete.  

2.1 Materials of MWC 

2.1.1 Cement 

For the present investigation 53-Grade ordinary 

Portland cement with specific gravity of 3.02 and 28 

days compressive strength of 54.7 N/mm
2 
is used.  

2.1.2 Aggregates 

Crushed coarse aggregates with nominal sizes of 12 

mm and 20mm maximum size obtained from the 

local crushing plants and Fine aggregate (sand) is 

sourced from a local supplier, the coarse and fine 

aggregates had a specific gravity of 2.6 & 2.6 

respectively. The physical properties of aggregates 

were tested in accordance with IS: 2386. 

2.1.3 Magnetic water 

In this research study, magnetic water is prepared by 

retaining water in a glass beaker over a circular 

magnet of 985 Gauss which is obtained from 

scientific store. The Magnetic water is obtained by 

placing the beaker filled with water over the magnets 

for a period of 24 hours as shown in figure-6 [4]. 

During this time magnetic field penetrates through 

the glass into the water, which absorbs the magnetism 

and this magnetized water is used for making 

concrete. 

2.2 Mix compositions 

In the present investigation work on M20 grade of 

concrete mix trials weredone on procured material. 

The Indian standard mix design procedure is adopted 

(i.e., IS: 10262-2009) to arrive the mix proportions 

for M 20 grade of concrete. The detailed mix design 

procedure of M20 grade of concrete is given Table 1. 

Table1. Trial mix proportions for 1 m
3 
of concrete 

Material Quantity in Kg 

Cement 310 

Sand 719 

20mm Aggregates 700 

12mm Aggregates 466 

Water 170.5 

2.3 Preparation of Test Specimens 

For the present investigation Trial mix is fixed as 

shown in Table-1,Concrete made with magnetic 

water(Mixed pole water i.e, Half North pole and half 

South pole water)  is designated as MWC and 

concrete manufactured from Normal water is denoted 

as NWC. All this materials are mixed in a pan Mixer. 

The prepared concrete mixture is casted in cubes, 

cylinders and beams by using hand held vibrator. 

After removing the concrete cubes from the moulds. 

The specimens are placed in water tank for normal 

curing and for studying the effect of Magnetic water 

(MW) on curing, concrete cubes are placed in tub 

containing MW. The compressive strength of MWC 

and NWC test on hardened MWC is performed on a 

2000 kN capacity CTM in accordance to the relevant 

Indian standards.  

3. Results and Discussions 

3.1 Use of magnetic water for mixing of concrete  

The compressive strengths of NWC and MWC for 

different days are presented in Table 2. It is shown in 

Fig-1 that the compressive strength of concrete 

increases with the usage of magnetized water at early 

days of hydration (i.e with in 28 days) and after 28 

days this increase is less compared to early days of 

hydration. The long term strength studies up to 360 

days for split tension, flexure and Impact strength are 

presented in figures 2, 3& 4  respectively. From fig2-

4 it is clear that the usage of MW in mixing of 

concrete improves all strengths of concrete and this is 

due to the following theory.  
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Normally water at Nano level exists in clusters, this 

cluster size in water depends on the  origin and 

dominating force in the water molecule. When water 

is exposed to the magnetic field these clusters break 

down due to decrease in the bond angle between two 

hydrogen atoms to from 105
0
 to 103

0 
which has found 

to change of macroscopic properties [5].It is observed 

that the number of water molecules in a cluster  

decreases to a smaller amount and is usually about 

the size 5-6.Thus water when exposed to magnetic 

field has better dispersion or in simpler terms 

increased specific area. Hydration reaction between 

cement and water depends on specific surface area, 

As surface area of water is increased due to 

magnetization more water is available for hydration 

and  more number of cement particles are hydrated 

which results in increase in efficiency of cement used 

in concrete. This increase in hydration will lead to 

increase in the compressive strength of the concrete.  

3.2 Use of magnetic water for curing of concrete  

As the compressive strength of concrete is one of the 

most note worthy property of hardened concrete and 

all the other strengths can be related to the 

compressive strength of concrete, owing to the 

difficulties and facilities available for us in laboratory 

to generate magnetic water for curing of concrete by 

immersing concrete cubes in tubs, in our 

investigation we have studied only the effect of 

magnetic water curing on compressive strength of 

NWC and MWC. The short term and long term 

results are tabulated in Table-3. From the fig-5 it is 

noted that the magnetic water curing increases the 

strength of both concretes. This is due to the 

following reason. 

As curing is promoting hydration of cement by 

control of temperature and moisture movement from 

and in to concrete. The object of curing is to keep 

concrete saturated until the originally water filled 

space in fresh concrete paste has been filled to the 

desired extent by the products of hydration of cement 

and this hydration of cement can take place only in 

water filled capillaries. This is the why loss of water 

by evaporation from the  capillaries must be 

prevented. Further more water lost internally by self 

desiccation has to be replaced by water from outside 

i.e ingress of water in to the concrete must be made 

possible[6]. As explained in 3.1 the cluster size of 

magnetic water is small compared to normal water so 

this magnetic water moves easily in to the micro 

pores of C-S-H gel structure and which enhances 

hydration process by which the strength of concrete 

is increased. 
Table2.Compressive Strength of concrete with (MWC) 

and without magnetic water (NWC) in N/mm2 

S. 

No. 

Age in 

Days 

Normal 

water 

concrete 

(NWC) 

Magnetic 

water 

concrete 

(MWC)  

N+S 

% 

increase 

1 7 18.86 30.01 59.1 

2 14 24.41 38.77 58.8 

3 21 27.25 41.87 53.7 

4 28 28.29 44.06 55.7 

5 60 30.55 45.12 47.7 

6 90 31.12 47.58 52.9 

7 120 31.97 48.40 51.4 

8 180 32.81 49.34 50.4 

9 360 33.38 50.67 51.8 

 

Figure 1- Compressive Strength development in NWC 

and MWC 

  
Figure 2-Split Tensile Strength development in NWC 

and MWC 

 
Figure 3- Flexural strength development in NWC and 

MWC 

 
Figure 4- Impact strength development in NWC and 

MWC 



                            Reddy et al, International Journal of Advanced Engineering Research and Studies     E-ISSN2249–8974 

Int. J. Adv. Engg. Res. Studies/IV/I/Oct.-Dec,2014/93-95 

Table 3: Compressive strength of NWC and MWC cured in NW and MW in N/mm2 (M20) 

 

Time 

in 

days 

NWC % 

increase 

MWC % 

increase Normal 

curing 

Magnetic 

Curing 

Normal 

curing 

Magnetic 

Curing 

7 18.86 21.05 11.61 30.01 33.2 10.63 

28 28.29 30.3 7.10 44.06 46.24 4.95 

60 30.55 31.02 1.54 45.12 45.25 0.29 

90 31.12 31.25 0.42 47.58 47.82 0.50 

120 31.97 32.05 0.25 48.4 48.9 1.03 

180 32.81 33.02 0.64 49.34 49.56 0.45 

360 33.38 33.50 0.36 50.67 51.02 0.69 

 

 
Figure 5 Compressive strengths of concrete cured in 

NW and MW 

 
Figure 6. One liter Beakers placed over the Magnet 

4. CONCLUSIONS 

In this experimental work, the effect of usage of 

magnetic water in mixing and curing of concrete are 

assessed. From the experimental results reported in 

this paper, the following conclusions are drawn: 

1. The strength studies shows that MWC also 

behaves likes a NWC in strength 

development i.e., developing very high 

strengths at early ages and less strength at 

later ages. 

2. It is observed that with the addition of 

Magnetic water the compressive strength of 

concrete showed significant increase by 

around 55.7% at early days of concrete (28 

days) and at 1 year age the increase was 

around 51.8%. 

3. Using of MW in concrete mixing showed an 

increase in short term strength of concrete at 

28 days by 12.62 %, 21.5%, 45% in the split 

tensile strength, flexural and impact strength 

respectively.  

4. The long term strength of concrete in tension, 

flexure and impact is increased is increased 

by 12.7%, 29.3%, and 42.2% respectively. 

5. The increase of strengths of concrete when 

MW is used as mixing water in concrete is 

due to filling up of voids/or pores in 

concrete with the more products of hydration. 

6. NWC cubes were cured in MW, these 

samples showed an 11.61 % increase in 

compressive strength at 7 days and this 

increase is only 7% at 28 days. 

7.  MWC cubes were cured in MW, these 

samples showed a 10.63 % increase in 

compressive strength at 7 days and this 

increase is only 4.95% at 28 days. 

8. Concrete cubes casted with NW and cured in 

MW showed very small increase in 

compressive strength compared to MW 

casted cubes cured in MW at very early ages 

of hydration. 
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