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Abstract:  

 It is expected that in upcoming days, the community 
of civil engineering have to produce structures with 
the concept of sustainable development by using 

high-performance materials and new concept with 
low environmental impact, which are produced at a 
reasonable cost. However, with development of 

population pollution level and impact of pollution on 
human life and human health are also increasing. 
Cement production is one of the main components of 

pollution by releasing CO2 emissions in to the 
atmosphere. It is nearly 7% of the world’s carbon 
oxide emission. Geopolymer concrete is one of the 

green building material in order to create the more 
sustainable world using industrial waste by replacing 
cement but also it maintain it state, workability and 

properties. As the Magnetic water concrete, 
synthesized from the normal materials used for 
manufacturing of concrete which provides increasing 

extra strength and workability to concrete, provides 
one route towards this objective. Good thing is 
normal water can easily replace with magnetic water 

and this additional strength by usage of magnetized 
water can be used to reduce the usage using of 
geoploymer materials. Using of geoplolymer 

materials by which quantity of cement in any 
concrete mix reduces and we can made as new Eco-
friendly material of construction for future. The 

present research work is carried out to investigate the 
effect of magnetic water on the Compressive 
Strength, Split Tensile Strength and Flexural 

Strength properties of geoploymer concrete.. 

 
 

 
 

 
 

Keywords  :compres s ive s t reng th ,  s p lit  tens ile 

s t rength, flexural strength geopolymer concrete etc,.  

1. Introduction 

Concrete is made of Portland cement, water, cement 

substitutes and aggregates. Portland cement is 

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 outcome of chemical and physical developments 

that take place between Portland cement and water 

called hydration. This hydration reaction is an 

exothermic reaction, which liberates large quantity of 

heat, and this is to be dissolute for continuing 

hydration process. Many types of concrete are 

available, distinguished by the proportions of the 

main ingredients. In this way or by substitution for 

the cementitious and aggregate phases, the finished 

product can be tailored to its application. Strength, 

density, as well as chemical and thermal resistance 

are variables. Aggregate consists of large chunks of 

material in a concrete mix, generally a coarse gravel 

or crushed rocks such as limestone, or granite, along 

with finer materials such as sand. Cement, most 

commonly Portland cement, is associated with the 

general term "concrete. 

Advantages  o f concrete 

 
 Ingredients of concrete are easily available in most 

of the places. 
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 Concrete was manufactured to desired strength 

with an economy. 

 

 The durability of concrete is very high. 

 

 It can be cast to any desired shape. 

 Magnet ic water concrete   

One of the furthermost new main technologies to 

improve concrete workability and compressive 

strength is with magnetized water instead of normal 

water within concrete mixes. This technology 

Changes the main effective characteristics of water 

components of concrete mix. Water effective 

properties controlled within flowrate velocity, 

magnetic field strength and exposure time. The 

homogenous and workable concrete that mixes with 

magnetic water gave further property of maintaining 

equipment from hardening process through 

transportation of fresh concrete. no additives needs. 

 Geo-polymer concrete   

Cement is one of the key element used for the 

manufacture of concrete and has no alternative in the 

civil construction industry. Unfortunately, production 

of cement involves release of large amounts of 

carbon-dioxide gas into the air, a major contributor 

for green- house effect and the global warming, 

hence it is necessary either to search for alternative 

material or partly substitute it by some other 

materialWorld cement production has grown steadily 

since the 1950s, with increased production in Asia 

and China in particular, accounting for the bulk of 

growth from the 1990s. Global cement production 

reached an estimated 2,557 million tons in2006. 

Necessity of work 
 For several years, the problem of strength, 

workability and durability major topic of interest. 

The search for any such material, which can be used 

as an alternative or as a supplementary for cement 

should lead to global sustainable development and 

lowest possible environmental impact. One Solution 

to overcome this problem is to switch over ordinary 

concreting methods to Geoploymer concrete. 

Object ive o f p res en t  work 

 
 The main objective of the present work is to 

study the workability and mechanical properties  of 

geopolymer concrete by replacing cement by adding 

fly ash, GGBS, Silica Fume and magnetic treated 

water instead of normal water. 

2.Literature review 

 
Much researches in recent years has been devoted 

to establish the fundamental and engineering 

properties of high-strength concrete, as well as the 

engineering characteristics of structural members 

made with the material. 

3.Study on magnetic water and 
geopolymer concrete 

 
In this chapter study of Magnetic Water and 

Geopolymer concrete and the application of are 

discussed using following research articles are 

presented. 

 Magnetic water 

 
Magnetic water t reatment  is a controversial method 

of supposedly reducing the effects of hard water by 

passing it through a magnetic field, as a non-

chemical alternative to water softening. After water 

passes through a magnetic field of a certain strength, 

it is called magnetic field treated water (MFTW).  

 
Figure 1: General arrangement of MWT apparatus 
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When fluid conductor (such as water) moving in 

one direction across a perpendicular magnetic field 

produces current around the same conductor, which 

creates a drift force perpendicular to the inductive 

magnetic field and also parallel to the direction of the 

fluid. This deflating electrical will occur positive 

pole through the fluid conductor. 

 
Figure 2: Effect of magnetic field on water 

polarization 

 
Figure 3: Difference between magnetized and 

normal water molecule 

Magnetic field will decreasing the random 

contribute bonds especially in the molecule groups 

nuclides points, which form the precipitate layer. 

Thus, will making the minerals suspended in water 

without deposit. The molecule groups of magnetic 

water differ from molecule groups of ordinary water 

in having lower degree of consolidation, and the 

molecules volume is uniform. 

 Magnetic field effect on hydrogen bonds between 

water molecules and found some exchange, which 

happened in the properties of water such as light 

absorption, surface tension and pH.  

 Magnetic device  
The type of magnet, which is used in many 

household appliances, automobiles, and industrial 

machines. This type of magnet can be used to 

produce a magnetic field and has the advantage 

control of the magnetic field strength by controlling 

the voltage of the electric current passed. 12 β = μo 

(N x I)/L 

 Where: β : magnetic field, measured in teslas. 

μ
π

The strength of a magnet is given by its magnetic 

flux density, which is measured in unit of gauss, (1 

gauss = 10-4 teslas = 100 microteslas (μT)), the 

strength of the magnet which is used in the present 

study was (1.2) Tesla, and in SI units of tesla, 1 T = 1 

kg·s-2·A-1. An equivalent, but older, unit for 1 Tesla 

is Weber/m2. The magnetizer used in this study is 

made for domestic use.  

Geopolymers   

Geopolymers are new materials for fire- and heat-

resistant coatings and adhesives, medicinal 

applications, high-temperature ceramics, new binders 

for fire-resistant fiber composites, toxic and 

radioactive waste encapsulation and new cements for 

concrete. 

Terminology  and  Chemis t ry  

 

‘Davidovits’ proposed in 1978 an alkaline liquid 

could be used to react with the silicon and aluminum 

in a source material of geological origin or in by-

product materials such as fly ash and rice husk ash to 

produce binders. Because the chemical reaction that 

takes place, he coined the term ‘Geopolymer’ to 

represent these binders. 

 Geo-polymers are members of the 

family of inorganic polymers. The Polymerization 

process involves a chemical reaction under alkaline 

condition on Si-Al minerals that results in a 3-

dimensional polymeric chain and ring structure. He 

also suggested the use of the term ‘poly (sialate)’ for 

the chemical designation of geopolymers based on 

silico-aluminate. Sialate is an abbreviation for 

silicon-oxo-aluminate. Poly(sialates) are chain and 

ring polymers with Si4+ and AL3+ in IV-fold 

coordination with oxygen and range from amorphous 

to semi-crystalline with the empirical formula: 

 
Where “z” is 1, 2 or 3 or higher up to 32; M is a 

monovalent cation such as potassium or sodium, and 

“n” is a degree of polycondensation (Davidovits, 

1984, 1988b, 1994b, 1999). Davidovits (1988b; 

1991; 1994b; 1999) has also distinguished 3 types of 

polysialates, namely the Poly(siala te) type (-Si-O-

Al-O), the Poly(sialate-siloxo) type (-Si-O-Al-O-Si-

O) and the Poly(sialate-disilo xo) type (-Si-O-Al-O-

Si-O). The structure of these polysialates can be 

schematized. 

 
Geopolymerization involves the chemical reaction of 

alumina-silicate oxides (Si2O5, Al2O2) with alkali 

polysilicates yielding polymeric Si – O – Al bonds. 

Polysilicates are generally sodium or potassium 

silicate supplied by chemical industry or 

manufactured fine silica powder as a by-product of 

ferro-silicon metallurgy. 
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 Source materials  and  alkaline liqu ids   

There are two main constituents of geopolymers, 

namely the source materials and the alkaline liquids. 

The source materials for geopolymers based on 

alumino-silicate should be rich in silicon (Si) and 

aluminium (Al). These could be natural minerals 

such as kaolinite, clays, micas, andalousite, spinel, 

etc whose empirical formula contains Si, Al, and 

oxygen (O) (Davidovits, 1988c). Alternatively, by-

product materials such as fly ash, silica fume, slag, 

ricehusk ash, red mud, etc could be used as source 

materials.  

Types  o f Geopolymers  

 

Phosphate-based geopolymer 

 

Flyash based Geopolymers 

 

 Silico-phosphate geopolymers  

 

 Silicone 

 

 Kerogen geopolymer 

 

 Fields  o f app licat ions   

According to Davidovits (1988b), geopolymeric 

materials have a wide range of applications in the 

field of industries such as in the automobile and 

aerospace, nonferrous foundries and metallurgy, civil 

engineering and plastic industries. The type of 

application of geopolymeric materials is determined 

by the chemical structure in terms of the atomic ratio 

Si:Al in the Polysilate. 

 Hydrat ion  o f Cement  

 When cement and water are mixed, the hydration 

process begins and the concrete will gain strength 

and durability with time. Hydration process is driven 

by three elements water, temperature and the 

availability of unhydrated cement. In the hydration 

process, water is chemically combined with cement. 

When triple calcium silicates (Ca3SiO5) of cement 

comes in contact with water, it forms 

(Ca3SiO5OH3), Calcium Silicate Hydrate with the 

release of (Ca(OH)2) (Calcium hydroxide) from the 

surface of grains as the equation. 

 
≈

4.Materials and Methods 
 
General  

 

The physical and chemical properties of cement, fine 

aggregates, coarse aggregates, water, Mineral and 

Chemical Admixtures used in this investigation are 

analyzed based on standard experimental procedure 

laid down in standard codes like Indian standard 

code, ASTMC, and Bureau of Indian standard codes. 

Materials  

 The materials used in present investigation include; 

1. Cement-Ordinary Portland Cement (OPC)  

2. Mineral Admixturesa. Fly-Ash b. GGBS c. Silica 

Fume 

 3. Fine aggregates  

4. Coarse aggregates 

 5. Normal Water  

6. Magnetic Field Treated Water 

 7. Alkaline Solution 

 8. Super Plasticizer 

Cement  
Ordinary Portland cement of 53 grades was selected 

for the experimental investigation. The compressive 

strength characteristics of cement were tested as per 

IS: 4031-1999 and IS: 12269-2013(9).The cement 

used in present study was bharati cement. The 

experiments such as standard consistency, initial 

setting time, final setting time and specific gravity of 

cement are conducted on ordinary Portland cement. 

 

 
Figure 4: Cement Used for Concrete Mix 

TABLE 1: phys ical p ropert ies  o f cement  

 

 
 Fly ash  
For this project, Flyash taken from Thermal Power 

Station (VTPS), Vijayawada. NTPC has installed 

ESP for segregation and collection of fly ash into six 

different fields. As the field number increases the 

fineness of fly ash increases but the quantity 
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decreases. Field-1 fly ash has coarse particles and is 

not suitable for concrete applications.  

 
 

           Figure 5: FlyAsh Used for Concrete Mix 

 GGBS (ground granulated blast furnace 

slag)  
GGBS is obtained by quenching molten iron blast 

furnace slag in water or stream, to produce a glassy 

granular product that is then dried and ground into 

fine powder. 

 
     Figure 6: GGBS Used for Concrete Mix 

 Silica fume 

 Silica fume is a waste by-product of the production 

of silicon and silicon alloys. It is available in 

different forms, of which the most commonly used is 

in a dandified form. Silica fume used was 

conforming to IS: 1331(PART-1) 1992 and also 

ASTM C (1240-2000)..  

o Low heat of hydration, 

 

o Retarded alkali-aggregate reaction, 

 

o Reduced freeze-thaw damage and water erosion, 

 

o High strength, 

 
            Figure 7: Silica Fume Used in Concrete Mix 
Fine aggregate   
Sand is a naturally occurring material from Rock and 

Minerals by weathering and is composed of majorly 

sio2, and Calcium carbonate. The sand used 

throughout the experimental work was obtained from 

the Godavari River i.e. locally available. According 

to IS 650:1966, the sand used in cement concrete 

should confirm to the following specifications. Sand 

shall be of quartz, light gray or whitish variety. It 

shall be free from silt. The grains shall be angular. 

 
                    Figure 8: Fine Aggregates 

 Coars e aggregate  

 Coarse aggregates used in this experiment was of 

two sizes 20mm and 12mm.The crushed aggregates 

was obtained from the local crushing plants. The 

physical properties of the coarse aggregate such as 

gradation, fitness modulus, specific gravity and bulk 

density are tested in accordance with IS:2386 – 1963 

. 

  
          Figure 9: Coarse Aggregates 

 W ater 

 Water used for drinking can also be used for mixing 

concrete. Impurities in the water may affect concrete, 

its setting time, and its Compressive strength and 

Split tensile strength. Water has two functions in a 

concrete mix. Firstly, it reacts chemically with the 

cement to form a cement paste in which the inert 

aggregates are held in suspension until the cement 

paste has hardened.The characteristics of water, to 

which various chemical and biological substances 

were spiked, are presented in the table below, were 

analysed according to the standard methods for the 

examination of water (APHA 1994) .  
 Magnet ic water  

This study aims to investigate the effect of using 

magnetized water on concrete properties. Therefore, 

prior to the proportion of each mix, water is prepared 

for that specific concrete mix. The water was simply 

treated by passing it through magnetic field 

(magnetizer). MW was prepared by passing it 

through magnetic field of 1.2 (Tesla), using an im-

merseable pump to circulate the water through the 

magnetic field .  
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       Figure 10: Magnetic Field Treated Water 

Table 2: characteristics of both normal and 

magnetized water 

 
 Alkaline s o lu t ion   

The most common alkaline liquid used in 

geopolymerisation is a combination of 

 1. Sodium Hydroxide (NaOH) and 

 2. Sodium Silicate (Na2Sio3,) 

Super p las t icizer 

 Admixtures are those ingredients in concrete other 

than Portland cement, water, and aggregates that are 

added to the mixture immediately before or during 

mixing. Concrete should be workable, finish able, 

strong, durable, watertight, and wear resistant. These 

qualities can often be obtained easily and 

economically by the selection of suitable materials 

rather than by resorting to admixtures. 

Mix des ign  fo r concrete  

 The material quantities obtained as per mix design 

method, (i.e., IS:10262-2009) arrived in trial mix are 

given in Tables as per mix proportion . The 

quantities of materials required per one cubic meter 

of concrete. The detailed mix design procedure of M 

30 grade of concrete is given in Appendix. 

TABLE 3: Concrete proportion quantities per 1m3 

 
Mix des ign  fo r geopolymer concrete   

 

Since there is no codal recommendation for the 

design of GPC, the mix design was done by trial and 

error method. Mix proportion corresponding to a 

compressive strength of 30MPa was adopted from 

the trial mixes. Alkaline solution comprises a 

mixture 35% by mass of Binder content with sodium 

silicate solution to sodium hydroxide solution in the 

ratio of 2.5: 1, Sodium silicate solution with SiO2 to 

Na2O ratio of 2 (Na2O=14.7%, SiO2=29.4% and 

water=55.9%) by mass was used. Superplasticizers 

was also used to obtain workability for GPC. 

 

Preparat ion  o f concrete  

Production  of  quality  concrete  requires  

meticulous  care  exercised  at  every  stage  of 

manufacture  of  concrete.  It  is  interesting  no  that  

the  ingredients  of  good  concrete  and  bad concrete 

are the same. The  various  stages  of manufacture of 

concrete are: 

a)  Batching 

b)  Mixing 

c)  Placing 

d)  Compaction 

      e)  Curing 

 

5.Experimental procedure 
The  main  objective  of  the  present  

experimental  investigations  is  to  obtain  specific 

experimental  data,  which  helps  to  understand  the  

Magnetic  water  concrete  and  its  strength 

characteristics. 

 s lump cone tes t   

Slump  cone  test  apparatus  was  made  

according  to  IS:  7320-1974  and  used  for 

calculating normal consistency of concrete Fresh 

concrete was filled in slump cone by tamping each 

layer for 25 times with a  tamping rod. Later metal 

cone is raised slowly in a vertical direction. As soon 

as the settlement of concrete slump of the concrete 

measured by scale. 

 
compaction factor test 
Place  the concrete sample gently in the upper 

hopper to its brim using the hand scoop and level it. 

Cover the cylinder and Open the trapdoor  at the 

bottom of the upper hopper so that concrete falls in 

to the lower hopper .Push the concrete sticking on  

its sides gently with the road. Open the trap door of 

the lower hopper and allow the concrete to fall in to 

the cylinder below. 

Compaction Factor= (W1-W2 / W2-W) 
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The different types of tests conducted on concrete are 

 

 

 

 

Compres s ive s t reng th  tes t  

Cubes with dimensions of 150mm×150mmx150mm 

Compressive  Strength  Testing  Machine  is  used  

for  the  determination  of compressive strength for 

cubes and cylinders. The specimens after subjected 

to curing drying for 1 day are loaded in compressive 

strength testing machine. It is able to provide 

compressive load up to 2000kN.  

 
 Sp lit  tens ile s t reng th  tes t  

The  test  is  carried  out  by  placing  a  

cylindrical  specimen  horizontally  between  the 

loading surfaces of a compression testing machine 

and the load is applied until failure of the cylinder 

along the vertical diameter. When the load is applied 

along the generator an element on the vertical 

diameter of the cylinder is subjected to a vertical 

compressive stress 

Split Tensile Strength = LOAD / AREA = 2P/ πDL 

Where 

P is the compressive load on the cylinder 

L is the length of the cylinder 

     D is its diameter 

 
 Flexural s t reng th  tes t  

The ultimate flexural strength analysis presented 

in this paper is based on the based  conventional  

compatibility  and  equilibrium  conditions  used  for  

normal  reinforced concrete except that the 

contribution of the fibers in the tension is recognized. 

1. Plane sections remain plane after bending 

2. The compressive forces equal the tensile forces. 

            Fb = pl/bd2 

When ‘a’ is greater than 20 cm for 15 cm specimen 

are greater than 13.3cm for a 1 m specimen or 

Fb = 3pa/bd2 

When it is less than 20cm but greater then 17cm for 

15cm specimens, are less than 13.3cm but greater 

than 11.0cm for a 10.0 cm specimen. 

Where, 

B = measure width in cm of the specimen 

d = measure depth in cm of the specimen at          

thepoint failure 

d = length in cm of the span on which the specimen 

was supported 

p = maximum load in kg applied to the specimen 

 
6 Results and discussion 
Tests are conducted for M30 Grade Cement 

Concrete and geopolymer concrete made of  

replacement  of  cement  with  Fly  Ash,  GGBS,  

Silica  Fume.  The  results  of  present investigation  

are  presented  both  in  tabulated  and  graphical  

forms.  In  order  to  facilitate  the analysis,  

interpretation  of  results  is  carried  out  at  each  

phase  of  experimental  study.   

 compres s ive s t reng th  res u lts  

Concrete Cubes are casted for mix design M30 With 

cement and replacement of cement with FlyAsh, 

GGBS, Silica Fume. The compressive strength is 

tested for 7, 14, 28, 60 days  age of curing, and 

obtained results are tabulated in the form of Table 

and Graph. 

TABLE:  4  comparing  percentage  o f  Compressive  

s t reng th   increas es   us ing   magnet ic  

water with Cement, FlayAs h , GGBS, Silica Fume . 

 
 

The results show that the concrete prepared with 

MW has a compressive strength higher than that of 

the mix with normal water, although the same mix 

proportions were used for all mixes  
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GRAPH 1: for comparing percentage of 

Compressive strength increases using magnetic water 

with Cement, FlayAsh, GGBS, Silica Fume 

Table  5:  Compressive  Streng th   o f  Contro l Mix  

M30  with  Normal  Water(NWC)  and Magnet ized  

W ater(MW C) in  N/mm2 

 
 

GRAPH 2:for Compressive Strength of Control Mix 

M30 with Normal Water(NWC) and Magnetized 

Water(MWC) in N/mm2 

 
GRAPH 3:  for comparing Compressive strength of 

Control Mix M30 with Normal Water(NWC) and 

Magnetized Water(MWC) in N/mm2 

Table  6:  Compressive  Strength  of  Fly  Ash  based  

Geopolymer  Concrete  M30  with  Normal W ater 

(NW FC) and Magnetized Water(MWFC) in  N/mm2 

 

GRAPH 4:  for Compressive Strength of Fly Ash 

based Geopolymer Concrete M30 with Normal 

Water(NWFC) and Magnetized Water(MWFC) in 

N/mm2 

 
GRAPH 5: for comparing Compressive strength of 

Fly Ash based Geopolymer Concrete with Normal 

Water(NWFC) and Magnetized Water(MWFC) in 

N/mm2 

Table 7:  Compres s ive St reng th  o f GGBS bas ed  

Geopolymer Concrete M30 with  Normal 

W ater(NWGC) and Magnetized W ater(MW GC) in  

N/mm2 

 
GRAPH  6:  for Compressive Strength of GGBS 

based Geopolymer Concrete M30 with Normal 

Water (NWGC) and Magnetized Water(MWGC) in 

N/mm2 

 
GRAPH 7:  for comparing Compressive strength of 

GGBS based Geopoly mer Concrete M30 with 

Normal Water (NWGC) and Magnetized Water 

(MWGC) in N/mm2 

Table  8:  Compres s ive St reng th  o f Silica Fume 

bas ed  Geopolymer Concrete M30 with  Normal 

W ater (NWSC) and Magnetized Water (MW SC) in  

N/mm2 
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GRAPH 8: for Compressive Strength of Silica Fume 

based Geopolymer Concrete M30 with Normal 

Water (NWSC) and Magnetized Water(MWSC) in 

N/mm2 

 
GRAPH  9:  for  comparing  Compressive  strength  

of  Silica  Fume  based  Geopolymer Concrete M30 

with Normal Water (NWSC) and Magnetized 

Water(MWSC) in N/mm2 

 s p lit  tens ile s t reng th  

The Split Tensile  strength is tested for 7 days to 60 

days age of curing and obtained  

results are tabulated in the form of Table and Graph 

show an increase of 14 to 26 % in the  

splitting tensile strength of all the concrete samples. 

Tab le 9:  Comparing percen tage o f Sp lit  Tens ile 

s t reng th  increas es  us ing  magnet ic water with  

Cement , FlayAs h , GGBS, SilicaFume  

 

GRAPH  10:  Graph for comparing percentage of 

Split Tensile strength increases using magnetic water 

with Cement, FlayAsh, GGBS, Silica Fume 

Table  10:  Split Tensile St reng th  o f Contro l Mix 

M30 with Normal Water (NW C) and  Magnet ized  

W ater (MW C) in  N/mm2 

 
GRAPH 11:  for Split Tensile Strength of Control 

Mix M30 with Normal Water (NWC) and 

Magnetized Water (MWC) in N/mm2 

 
GRAPH  12:  for  comparing  Split  Tensile  strength  

of  Control  Mix  M30  with  Normal Water(NWC) 

and Magnetized Water(MWC) in N/mm2 

Table 11:  Split Tensile Strength  o f FlyAs h  bas ed  

Geopolymer Concrete M30 with  Normal W ater 

(NW FC) and Magnetized Water (MWFC) in N/mm2 

 
GRAPH 13: for Split Tensile Strength of FlyAsh 

based Geopolymer Concrete M30 with Normal 

Water(NWFC) and Magnetized Water(MWFC) in 

N/mm2 
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GRAPH 14: for comparing Split Tensile strength of 

FlyAsh based Geopolymer Concrete M30 with 

Normal Water(NWFC) and Magnetized 

Water(MWFC) in N/mm2 

Table 12: Split Tens ile St reng th  o f GGBS bas ed  

Geopolymer Concrete M30 with  Normal W ater 

(NW GC) and  Magnet ized  W ater (MW GC) in  

N/mm2 

 
GRAPH 15:  for Split Tensile Strength of GGBS 

based Geopolymer Concrete M30 with Normal 

Water (NWGC) and Magnetized Water (MWGC) in 

N/mm2 

 
GRAPH 16: For comparing Split Tensile,  strength 

of GGBS based Geopolymer Concrete M30 with 

Normal Water (NWGC) and Magnetized Water 

(MWGC) in N/mm2 

Table  13:  Split  Tensile  Streng th   o f  SilcaFume  

bs ed  Geopolymer  Concrete  M30  with  Normal 

W ater (NWSC) and Magnetized Water (MW SC) in  

N/mm2 

 

 
GRAPH 17:  For Split Tensile Strength of SilcaFume 

based Geopolymer Concrete M30 with Normal 

Water (NWSC) and Magnetized Water (MWSC) in 

N/mm2 

 
GRAPH  18:  For  comparing  Split  Tensile  strength  

of  SilcaFume  based  Geopolymer Concrete M30 

with Normal Water (NWSC) and Magnetized 

Water(MWSC) in N/mm2 

Flexural s t reng th  

Concrete Cubes are  casted for mix design M30 

With cement and replacement of cement  

with FlyAsh, GGBS, Silica Fume. The compressive 

strength is tested fot 7 days to 60 days age of curing 

and obtained results are tabulated in the form of 

Table and Graph, Concrete prepared with MW 

enhance the quality of concrete. The introduction of 

MW to concrete was found to increase its ability to 

resist flexural strength (12 to 21 %). 

Tab le  14  Comparing   percen tage  o f  Flexural  

St rength  increases   us ing   magnet ic  water with  

Cement , FlyAs h , GGBS, Silica Fume.  

 
GRAPH  19:  For  comparing  percentage  of  

Flexural  strength  increases  using  magnetic water 

with Cement, FlyAsh, GGBS and Silica Fume 
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Table  15:  Flexural  Strength  o f  Control  Mix  M30  

with   Normal  Water  (NWC)  and Magnetized Water 

(MW C) in  N/mm2 

 
GRAPH 20: For Flexural Strength of Control Mix 

M30 with Normal Water (NWC) and Magnetized 

Water (MWC) in N/mm2 

 
GRAPH 21:  For Flexural strength of Control Mix 

M30 with Normal Water (NWC) and Magnetized 

Water (MWC) in N/mm2 

Table  16:  Flexural  Strength  o f  Control  Mix  M30  

with   Normal  W ater  (NW FC)  and  Magnet ized  

W ater (MW FC) in  N/mm2 

 
GRAPH  22:  Flexural  Strength of Control Mix M30 

with Normal Water  (NWFC) and Magnetized Water 

(MWFC) in N/mm2 

 
GRAPH  23:  Flexural strength of Control Mix M30 

with Normal Water  (NWFC) and Magnetized Water 

(MWFC) in N/mm2 

Table  17:  Flexural  Strength  o f  Control  Mix  M30  

with   Normal  W ater  (NW GC)  and  Magnet ized  

W ater (MW GC) in  N/mm2 

 
 

GRAPH  24:  Flexural Strength of Control Mix M30 

with Normal Water  (NWGC) and Magnetized Water 

(MWGC) in N/mm2 

 

 
GRAPH 25: For Flexural strength of Control Mix 

M30 with Normal Water(NWGC) and Magnetized 

Water(MWGC) in N/mm2 

Table  18:  Flexural  Strength  o f  Control  Mix  M30  

with   Normal  W ater  (NW SC)  and  Magnet ized  

W ater (MW SC) in  N/mm2 
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GRAPH 26:  For Flexural Strength of Control Mix 

M30 with Normal Water  (NWSC) and Magnetized 

Water (MWSC) in N/mm2 

 
GRAPH 27:  For comparing Flexural strength of 

Control Mix M30 with Normal Water(NWSC) and 

Magnetized Water(MWSC) in N/mm2 

7Conclusion and future scope 
In t roduct io n  

The need to study the role of supplementary 

Cementing materials like Fly Ash, GGBS, Silica 

Fume in concrete has been justified.  Geopolymer 

concrete has  excellent compressive strength when 

using magnetized water and is suitable for structural 

applications. The salient factors that influence the 

properties of the fresh concrete and the hardened 

concrete have been identified.   

 conclus ion  

Concrete mixes were prepared with using both 

Normal Water and Magnetized Water.  

The following conclusions were found: 

 The optimum replacement level of cement by  

fly         ash, ggbs and silica in GPC carried out. 

 The use of Magnetized Water increased the 

workability of concrete that eventually led  

 to enhanced quality of concrete without adding 

water. 

 The density of Concrete also increases 2% to 6% 

with magnetized water due to mineral 

admixtures. 

 Geopolymer concrete is  more environmental 

friendly and has the potential to replace ordinary 

cement concrete in many applications such as 

precast units. 

 Geopolymer technology does not only contribute 

to the reduction of greenhouse gas emissions but 

also reduces disposal costs of industrial waste.  

 Geopolymer concrete can be obtained in such a 

way, by adding and replacing of mineral 

admixtures  and  chemical  admixtures,  so  that  

its  compressive  strength,  split  tensile strength 

and flexural strength are higher than those of 

normal mix . 

 Chemical  admixtures  increases  the  bonding  

by  developing  smaller  interface  micro cracks  

and  leads  to  better  bonding  between  

materials  used  and  to  an  increase  the 

Compressive strength, Tensile strength and 

Flexural Strength. 

 Using  magnetized  water  mechanical  

properties  of  concrete  is  increases  its  lead  to 

reduce the consumption of materials used. 

 The Compressive Strength of concrete  cubes  

prepared with  Magnetized water increased by 

12% to 25 %. 

 The  Compressive  Strength  of  cement  

concrete prepared  with  Magnetized  water  at 

7,14,28,60 days were increases by 21%, 14%, 

19% and 19 %. 

 The Tensile Strength of GGBS based 

Geopolymer concrete prepared with Magnetized 

water at 7,14,28,60 days were increases by 22%, 

20%, 17% and  

 The  Flexural  Strength  of  Silica  Fume  based  

Geopolymer  concrete  prepared  

withMagnetized at 7,14,28,60 days were 

increases by 16%, 15%, 16% and 13 %. 
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