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ABSTRACT:The most important challenge for the 

concrete construction is to improve the strength and 

durability of structure. Water plays an important 

role in concrete preparation which contains huge 

amount of minerals and salts which leads to reduce 

the life span of structure. To overcome this problem 

a new technology called as Magnetic Field Treated 

Water (MFWT) is used. MFTW was obtained by 

passing water through a magnetic field. Magnetic 

Field Treated Water technology was initiated in 

Russia and China for agricultural and different 

kinds of work but now it is also used in 

construction industry. 

                    In this research study, effect of 

conventional (potable) and magnetised water on 

compressive strength, split tensile strength and 

flexural test are compared. Tests were conducted 

on M30 grade of concrete. We are going to cast 

total 12 cubes, 12 cylinders and 12 rectangular 

shaped blocks for 7
th

 day and 28
th

 day curing. 

Along with this the effect on physical properties of 

water is also checked due to recirculation of water. 

We are expecting the results that the compressive 

strength, split tensile strength and flexural strength 

of concrete prepared by the magnetised water is 

higher or similar than the concrete prepared by the 

conventional concrete.   

KEYWORDS:Magnetised water, Magnetic Field, 

Compressive strength, Tensile strength, Flexural 

strength.  

 

I.  INTRODUCTION: 
 [3] Concrete is the most important 

material for the construction purpose. The process 

of concrete preparation creates environmental 

pollution as it emits CO2. It has been noticed one of 

the major problem and quality of water plays a vital 

role in preparation of concrete for this reason the 

suitable water used for mixing must be taken into 

consideration. Water causes hydration process 

when mixed with cement. The importance of water 

impact on different properties of concrete must be 

given an interesting topic in research and study.  

[4], [5] Water passed through magnetic 

field with certain intensity forms magnetic field 

treated water (MFTW) or magnetic water. When 

water comes in contact with magnetic field its 

cluster molecules break down into smaller 

molecules which increases the surface are of the 

water, as the surface area of water molecule 

increase thenumber of hydrated cement molecules 

also increases. Hence the strength also increases.   

 

II. MATERIALS: 
1) Cement: 53 grade of ordinary Portland cement 

has been used in this experimental study taken from 

local market. 

 
Table 1: Physical properties of Cement. 
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2)  Aggregates: Coarse aggregate of 20mm from local market and fine aggregate from local river sand has been 

collected for experimental study.  

 

Sr.No. Properties 
Coarse 

Aggregate 

Fine 

Aggregate 

1 
Specific 

Gravity 
2.67 2.65 

2 
Water 

Absorption 
0.5% 0.5% 

Table 2: Physical properties of Aggregates 

 

3) Magnetic Water:[16], [17] In the present investigation rounded magnets were obtained from scientific store. 

Magnetic water formed by keeping one-liter beaker on the round magnet for 24hrs.  

 

 
Fig 1: Rounded Magnets 

 

 
Fig 2: One lit beaker over magnets for 24hrs. 

 

III. MIX-DESIGN: 
In the present experimental investigation M30 

grade of concrete mix trials were done on procured 

materials. The Indian standard mix design 

procedure is adopted i.e. IS 10262:2009. 

 

Target Strength Fck 38.25 MPa 

Volume of Concrete 1 m
3
 

Weight of Water 186 kg 

Weight of Cement 413.33 kg 

Weight of Coarse Aggregate 1039.46 kg 

Weight of Fine Aggregate 778.28 

Water-Cement Ratio 0.45 

Mix-Proportion 1:1.88:2.51 

Table 3: Quantities of materials per meter cube. 

 

IV. TEST RESULTS AND DISCUSSION: 
1. Test on physical properties of water:  

Effect of magnetic field on the physical properties 

of water has been studied by following test. 
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1)  pH Test: Following table shows the increasing 

value of pH as the recirculation time of magnetic 

water increases. 

 

Sr.No. 

Magnetic water 

Recirculation time 

(mins) 

pH Value 

1 0 6.68 

2 10 6.90 

3 20 7.21 

4 30 7.40 

5 40 7.55 

6 50 7.67 

7 60 7.87 

Table 4: Results for pH Test. 

 
Graph1: Graphical representation of pH test. 

 

 2)  Hardness Test:Following results shows that with increasingrecirculation time of magnetic water hardness 

of water decreases. 

Table 5: Results for Hardness of water. 

 

 
Graph2: Graphical representation of hardness of water 

 

 3) Total Solids and Suspended Solids Test: Following results shows that with increasing recirculation time, 

total solids and dissolved solids decreases.  
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Table 6: Amount of total and dissolved solids. 

 

2. Test on concrete: 

1) Slump Cone Test:Following results shows that workability is higher for magnetic water than conventional 

water. 

 

Sr. 

No. 
Type of Water Slump Value 

1 Conventional Water 65 

2 Magnetic Water 70 

Table 7: Results for slump cone test. 

2) Compressive Strength Test: Following results shows that compressive strength for magnetic water concrete 

is 20-25% higher than the conventional water concrete. 

 

Type of 

concrete 

Compressive 

Strength in Mpa for 

7
th

 Day 

Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

22.85 23.42 23.38 23.21 

Magnetic 

Water 

Concrete 

(MWC) 

27.64 28.33 28.75 28.24 

Table 8: Results of Compressive Strength for 7
th

 Day. 

 

Type of 

concrete 

Compressive 

Strength in Mpa for 

7
th

 Day 

Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

32.30 31.83 32.72 32.13 

Magnetic 

Water 

Concrete 

(MWC) 

39.08 38.83 39.91 39.27 

Table 9: Results of compressive strength for 28
th

 Day. 

Sr. 

No. 

Time 

(mins) 

Total 

Solids 

(mg/lit) 

Dissolved 

Solids 

(mg/lit) 

1 0 700 650 

2 60 500 420 
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Graph 3: Graphical representation of combined compressive strength for 7

th
 and 28

th
 day. 

  

1) Split Tensile Strength of Concrete: Following results shows that split tensile strength for magnetic water 

concrete is 18-20% higher than conventional water concrete. 

 

Type of 

concrete 

Split Tensile Strength 

in Mpa for 7
th

 Day 
Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

0.43 0.40 0.42 0.42 

Magnetic 

Water 

Concrete 

(MWC) 

0.53 0.49 0.51 0.51 

Table 10: Results for Split Tensile Strength for 7
th

 Day. 

 

Type of 

concrete 

Split Tensile Strength 

in Mpa for 7
th

 Day 
Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

3.43 3.48 3.5 3.5 

Magnetic 

Water 

Concrete 

(MWC) 

4.18 4.28 4.34 4.3 

Table 11: Results for Split Tensile Strength for 28
th

 Day 
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Graph 4: Graphical representation of combined split tensile strength for 7

th
 and 28

th
 day. 

 

1)  Flexural Strength Test:Following results shows that flexural strength for magnetic water concrete is 20-

23% higher than conventional water concrete. 

 

Type of 

concrete 

Flexural Strength in 

Mpa for 7
th

 Day 
Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

3.34 3.36 3.38 3.36 

Magnetic 

Water 

Concrete 

(MWC) 

4.00 4.03 4.05 4.02 

Table 12: Results of Flexural Strength for 7
th
 Day. 

 

Type of 

concrete 

Flexural Strength in 

Mpa for 7
th

 Day 
Avg 

Stresses in 

N/mm
2
 

Spec.

1 

Spec.

2 

Spec.

3 

Conventional 

Water 

Concrete 

(CWC) 

3.97 3.94 4.00 3.97 

Magnetic 

Water 

Concrete 

(MWC) 

4.72 4.68 4.76 4.72 

Table 13: Results of Flexural Strength for 28
th

 Day. 
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Graph 5: Graphical representation of combined Flexural Strength for 7

th
 and 28

th
 day. 

 

CONCLUSION 
In this experimental investigations results were 

obtained by comparing the physical properties of 

conventional water and magnetized water are 

mentioned below:   

1) As the recirculation time is increases, the pH 

value of magnetized water also increases from 

6.68 to 7.87 about 1 hour.  

2)  The hardness also reduced from 530 to 325 

mg/lit due to recirculation of magnetic water. 

And also the total solids and dissolved solids 

content are reduced from 700 to 500 mg/lit and 

650 to 420 mg/lit.  

3)  The workability of concrete is increases, when 

the slump value of magnetized water is 70mm 

with water/cement ratio 0.45.  

4) Compressive strength of concrete of cube at 28 

days for conventional water and magnetic 

water are 32.13 N/mm
2
 and 39.27 

N/mm
2
respectively.  

5) Concrete prepared by magnetic water shows 

higher compressive strength about 20-25% 

than the concrete prepared by the conventional 

concrete.  

6) Split tensile strength of concrete at 28 days for 

conventional water and magnetic water are 3.5 

N/mm
2
 and 4.3 N/mm

2 
respectively.  

7) Concrete prepared by magnetic water shows 

higher split tensile strength about 18-20% than 

the concrete prepared by the conventional 

concrete.  

8) Flexural strength of concrete at 28 days for 

conventional water and magnetic water are 

3.97 N/mm
2 
and 4.72 N/mm

2 
respectively.  

9) Concrete prepared by magnetic water shows 

higher flexural strength about 20-23% than the 

concrete prepared by the conventional 

concrete.  

10) The recirculation period enhances the physical 

properties of water which helps to greatly 

achieve the strength of concrete without adding 

any chemicals. And it is one of the ecofriendly 

technologies.  

11) It is advisable to use magnetic water for 

casting and curing of concrete in construction 

industry. 
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