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Abstract— Globally construction industry has enormous 

growth year by year. This leads to increase the need for 

construction materials. We are taking the materials from 

natural resources because of this natural resource depletion 

occurs at a faster rate. Also this affects the environment. 

Cement production leads to higher amount of CO2 emission 

similarly depletion in river sand leads to ground water 

problems. So we have to find some alternate materials to 

conserve the earth for next generation. The faster industrial 

growth generates large amount of industrial wastes. Industrial 

waste material management is such a challenging area. 

Handling and disposal of industrial waste is a big issue for 

every country around the world. Ferrous slag is considered as 

an industrial waste which is obtained from iron smelting 

process. To minimize the environmental problems ferrous 

slag is used in concrete as a partial replacement of fine 

aggregate. Concrete is strong in compression and weak in 

tension. Using Polypropylene fiber we can increase the 

tensile strength of concrete. Mainly polypropylene fiber 

resists the micro plastic shrinkage cracks. Here 

polypropylene fibers added as micro reinforcement. A few 

researchers have already found it possible to use ferrous slag 

as a fine aggregate similarly polypropylene fiber as a micro 

reinforcement. But not much research has been carried out to 

study the combined behavior of ferrous slag and 

Polypropylene fiber. The percentages of replacements of sand 

by granulated ferrous slag are 0%, 20%, & 50% and also the 

fiber dosage is maintained as constant 0.5% of cement. This 

research focused on the combined behavior of ferrous slag 

and polypropylene fiber in study strength and transport 

properies. 
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I. INTRODUCTION 

The global use of concrete is second only to water. As the 

demand for concrete as a construction material increases, so 

also the demand for Fine aggregate increases. The concrete 

industry globally will consume 8 – 12 billion tons annually of 

natural aggregate after the year 2010. Such large consumption 

of natural aggregates will cause destruction to the 

Environment. In the last few decades there has been rapid 

increase in the waste materials and by-products production 

due to the exponential growth rate of population, 

development of industry and technology and the growth of 

consumerism. The basic strategies to decrease solid waste 

disposal problems have been focused at the reduction of 

waste production and recovery of usable materials from the 

waste as raw material as well as utilization of waste as raw 

materials whenever possible. Several efforts are in progress 

to reduce the use of natural river sand as fine aggregate in 

concrete in order to address the ground water issues & natural 

aggregate depletion. The beneficial use of by-products in 

concrete technology has been well known for many years and 

significant research has been published with regard to the use 

of materials such as coal fly ash, pulverized fuel ash, blast 

furnace slag and silica fume as partial replacements for 

Portland cement. Such materials are widely used in the 

construction of industrial and chemical plants because of their 

enhanced durability compared with Portland cement. The 

other main advantage of using such materials is to reduce the 

cost of construction. As for as fine aggregate is the concern 

so many researches are carried out for alternate material. 

Ferrous Slag is a by-product material produced from the 

process of manufacturing Iron. It is totally inert material and 

its physical properties are similar to natural sand. Ferrous 

Slag is a by-product in the manufacture of pig iron and the 

amounts of iron and slag obtained are of the same order. The 

slag is a mixture of lime, silica, and alumina, the same 

proportion. The composition of Ferrous Slag is determined by 

that of the ores, fluxing stone and impurities in the coke 

charged into blast furnace. Similarly M-Sand also used as fine 

aggregate. M-Sand is processed from the crushed rock of 

gravel. Ferrous slag is an industrial by-product obtained 

during the matte smelting and refining of pig iron. It has been 

estimated that approximately 300 to 540 kg per tonne of pig 

or crude iron are produced. The amount of slag produced by 

many of the countries in the world in large amounts and many 

of them export the slag in large amounts such as China, USA, 

Japan and Nepal about 602120, 30000, 23868 and 13138 tons 

respectively. Although ferrous slag is widely used in the 

cement industry and in the manufacturing of slag cement, the 

remainder is disposed of without any further reuse or 

reclamation. Ferrous slag possesses mechanical and chemical 

characteristics that qualify the material to be used in concrete 

as a partial replacement for Portland cement or as a substitute 

for aggregates. For example, ferrous slag has a number of 

favourable mechanical properties for aggregate use such as 

excellent soundness characteristics, good abrasion resistance 

and good stability. Also, ferrous slag exhibits pozzolanic 

properties since it contains high CaO content and other oxides 

such as Al2 O3, Si O2, and Fe2 O3. Use of ferrous slag in the 

concrete industry as a replacement for cement and/or fine 

aggregates can has the benefits of reducing the costs of 

disposal and helps protecting the environment. Ferrous slag 

used in this work was brought from Jindal Steel Ltd, Bellary, 

Karnataka, India. Jindal Steel Ltd is producing ferrous slag 

during the manufacture of Steel. It is a by-product obtained 

during the matter smelting and refining of iron. To produce 

every ton of steel, approximately 2.2– 3.0 tons ferrous slag is 

generated as a by-product material. Utilization of ferrous slag 

in applications such as Portland cement substitution and/or as 

aggregates has threefold advantages of eliminating the costs 

of dumping, reducing the cost of concrete, and minimizing air 

pollution problems. 
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II. LITERATURE REVIEW 

Meenakshi Sudarvizhi. S, Ilangovan. R, 

Concrete’s  versatility,  durability,  and  economy  have  ma

de  it  the  world’s most used Construction material. The Ind

ia uses about 7.3 million cubic meters of readymixed concr

ete each year. It is used in highways, streets, parking lots, pa

rking garages, bridges, highrise buildings, dams, homes, flo

ors, sidewalks, driveways, and numerous other applications.

The development of construction materials have posed 

problems and challenge that initiated worldwide research 

programs and continued conventional and non-conventional 

applications leading to ultimate economy. Researchers 

developed waste management strategies to apply for 

advantages for specific needs. The use of Copper Slag (CS) 

and Ferrous Slag (FS) in concrete provides environmental as 

well as economic benefits for all related industries,. Owing to 

the scarcity of fine aggregate for the preparation of mortar 

and concrete, partial replacement of CS and FS with sand 

have been attempted. CS and FS are by-products obtained 

during matte smelting and refining of CS and FS.. The 

strength characteristics of conventional concrete and slag 

concrete such as compressive strength, tensile strength were 

found. Six series of concrete mixtures were prepared with 

different proportions of 16. CS and FS ranging from 0% to 

100%. The test results of concrete were obtained by adding 

CS and FS to sand in various percentages ranging from 0%, 

20%, 40%, 60%, 80% and 100%. All specimens were cured 

for 7, 28, 60 & 90 days before compression strength test and 

splitting tensile test. The results indicate that workability 

increases with increase in CS and FS percentage. The highest 

compressive strength obtained was 46MPa (for 100% 

replacement) and the corresponding strength for control mix 

was 30MPa. The integrated approach of working on safe 

disposal and utilization can lead to advantageous effects on 

the ecology and environmental also. It has been observed that 

up to 80% replacement, CS and FS can be effectively used as 

replacement for fine aggregate. Further research work is 

needed to explore the effect of CS+FS as fine aggregates on 

the durability properties of concrete. 

Kolli. Ramujee The interest in the use of fibers for 

the reinforcement of composites has increased during the last 

several years. A combination of high strength, stiffness and 

thermal resistance favorably characterizes the fibers. In this 

study, the results of the Strength properties of Polypropylene 

fiber reinforced concrete have been presented. The 

compressive strength, splitting tensile strength of concrete 

samples made with different fibers amounts varies from 0%, 

0.5%, 1% 1.5% and 2.0% were studied.  The samples with 

added Polypropylene fibers of 1.5 % showed better results in 

comparison with the others. 

Rana A. Mtasher, Dr. Abdulnasser M. Abbas & 

Najaat H. Ne'ma  The main purpose of this investigation is to 

study the effects of polypropylene fiber on the compressive 

and flexural strength of normal weight concrete. Four mixes 

used polypropylene fiber weight with 0.4, 0.8, 1.0 and 1.5% 

of cement content. To provide a basis for comparison, 

reference specimens were cast without polypropylene fiber. 

Concrete is widely used in structural engineering with its high 

compressive strength, low cost and abundant raw material. 

But common concrete has some shortcomings, for example, 

low tensile and flexural strength, poor toughness, high 

brittleness, and so on that restrict its application. To overcome 

these deficiencies, additional materials are added to improve 

the performance of concrete. Fiber reinforced concrete is a 

composite material that has been developed in recent years. It 

has been successfully used in construction with its excellent 

flexural tensile strength, permeability …and so on. Short 

fibers have been known and used for centuries to reinforced 

brittle material like cement or masonry bricks. The test results 

showed that the increase of mechanical properties 

(compressive and flexural strength) resulting from added of 

polypropylene fiber was relatively high. The increase was 

about 64 percent for compressive strength, while, in flexural 

strength was about 55.5 percent. 

III. MATERIALS 

A. Cement 

Cement is the most important material in the concrete and it 

act as the binding material. Ordinary Portland cement of 53 

grade manufactured by Ultra Tech cements is used in this 

investigation. Different properties of the cement has been 

tested according to IS 4031 -1988 and IS 12269-1987. 

S.no Particulars Results 

1 Specific gravity 3.05 

2 Initial setting time 45 min 

3 Final setting time 400 min 

4 Consistency 30% 

5 Fineness 298 m2/kg 

6 
Compressive Strength of cement 

@ 3, 7, 28 days 

35, 46, 58 

N/mm2 

Table 1: Physical Properties of Cement 

S.no Particulars 
Test 

results 

Specification as 

per 

IS:12269:1987 

1 
LSF(Lime 

Saturation factor) 
0.92 0.8-1.02 

2 Alumina Modulus 0.85 Min 0.66 

3 
Insoluble residue 

(%) 
1.51 Max 3.0 

4 Magnesia (%) 1.48 Max 6.0 

5 
Sulphuric 

Anhydride (%) 
2.09 Max 3.0 

6 
Loss on Ignition 

(%) 
1.61 Max 4.0 

7 
Chloride Content 

(%) 
0.008 Max 0.1 

Table 2: Chemical Properties of Cement 

B. Coarse Aggregate 

The coarse aggregate is defined as that retained on 4.75 mm 

IS sieve. To increase the density of the resulting concrete mix, 

the coarse aggregate is frequently used in two or more sizes. 

Two types of aggregates with different sizes have been used 

in the present study. The details of the same are as below: 

1) Aggregate passing 20 mm sieve 

2) Aggregate passing 10 mm sieve. 

The coarse aggregate used were washed and kept in 

water for 24hr to remove dust and dirt and were dried to 

surface dry condition. 
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S.no Particulars Results 

1 Type Crushed stone 

2 Specific Gravity 2.6 

3 Water absorption 10% 

4 Fineness modulus 7.99 

5 Size 20 mm (max) 

6 Density 1.48 

Table 3: Properties of Coarse Aggregate 

C. Fine Aggregate 

IS: 383-1970 defines the fine aggregate, as the one passing 

4.75mm IS sieve. The fine aggregate is often termed as a sand 

size aggregate. Locally available riverbed sand was used in 

the present study. The per cent passing 600 micron sieve = 

62.35. The sand conforms to grading Zone – III as per IS: 383 

– 1970 respectively. 

S.no Particulars Results 

1 Type River sand 

2 Specific Gravity 2.4 

3 Water absorption 1% 

4 Fineness modulus 3.40 

5 Grading Zone-III 

6 Density 1.57 

Table 4: Properties of Fine Aggregate 

D. Ferrous Slag 

The Ferrous slag is an industrial by-product obtained during 

the matte smelting and refining of pig iron. It has been 

estimated that approximately 300 to 540 kg per tonne of pig 

or crude iron are produced. Large amount of ferrous slag is 

dumped as waste in many of the industries large. The ferrous 

slag properties are checked over and they resembles nearer to 

the aggregates and glassy properties they are used as the 

substitute materials in the cement and concrete as the raw 

materials. In this project we have utilized the slag that has left 

as waste i.e. ferrous slag produced in the Jindal Steel Ltd. 

S.no Particulars Results 

1 Type Industrial Waste 

2 Specific Gravity 3.4 

3 Water absorption 4% 

4 Fineness modulus 3.06 

5 Grading Zone II 

6 Density 3 

Table 5: Properties of Ferrous Slag 

E. Polypropylene (PP) Fibre 

Polypropylene (PP) is often called as polypropylene. 

Polypropylene is a thermoplastic polymer. It is  used widely 

in  variety of applications including packaging and labeling, 

textiles ,ropes, thermal underwear and carpets, stationary, 

plastic parts .It is also used in reusable containers of various 

types of  laboratory equipment, loudspeakers, automotive 

components. An addition polymer made from the monomer 

propylene, it is rugged and unusually resistant to many 

chemical solvents, bases and acids. 

F. Water 

Water Available in our lab is used in this investigation. 

IV. RESULTS AND DISCUSSIONS 

A. Compressive Strength 

Compression test is done confirming to IS: 516-1953. All the 

concrete specimens that are tested in a 2000KN capacity 

Compressive-testing machine. Concrete cubes of size 150mm 

x 150mm x150mm and cylinders of size 100mm dia & 

200mm height were tested for crushing strength, crushing 

strength of concrete was determined by applying load at the 

rate of 1400 N/cm2/min till the specimens fail. The maximum 

load applied to the specimens was recorded and divided the 

failure load with cross-sectional area of the specimens for 

compressive strength has been calculated. 

Compressive Strength of concrete = Load/Area. 

Compressive strength test was conducted on cubes of 

150mmX150mmX150mm cubes for the various mixes of 

M25 Grade for M1, M2, M3 and M4 of concrete. 

Mix 3 Days 7 Days 28 Days 

M1 11.57 23.629 28.667 

M2 12.237 24.667 29.926 

M3 12.34 24.74 28.592 

M4 10.607 21.259 22.074 

Table 6: Compressive Strength (Mpa) Values of All Mixes 

at Different Curing Ages 

 
Fig. 1: Variation in Compressive strength for all the mixes 

with curing ages 

Compression test is most commonly conducted test 

as it is the most desirable characteristic property of the 

concrete that is to be achieved. In this investigation totally 36 

cube moulds of size 150*150*150 were tested for knowing 

compressive strength of different mixes at 3 days, 7days, and 

28 days. Comparison between the strengths of different mix 

proportions: 

 In the 3 days strength results the compressive strength 

has been increasing till the 20% of the ferrous slag mix. 

 At 0% of ferrous mix the strengths were 11.57 and 12.23 

and when it was 20% then it increased to 12.34. 

 The strength has been reduced when 50% slag is added. 

This has been repeated in all the periods of testing. 

 As the strength parameters in the 7 days test had been 

increasing till the slag was 20% and then the strength 

reduced when the slag had replaced by 50%. 

 The results at 7 days for 0% and 20% have increased the 

strength from 24.66 mpa to 24.75 mpa. 

http://en.wikipedia.org/wiki/Thermoplastic
http://en.wikipedia.org/wiki/Polymer
http://en.wikipedia.org/wiki/Packaging_and_labeling
http://en.wikipedia.org/wiki/Textile
http://en.wikipedia.org/wiki/Rope
http://en.wikipedia.org/wiki/Stationery
http://en.wikipedia.org/wiki/Loudspeakers
http://en.wikipedia.org/wiki/Addition_polymer
http://en.wikipedia.org/wiki/Propylene
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 In this investigation it shows that the strength parameters 

of the 28 days had been finally made small variations in 

the mix proportions 0% and 20%. 

 The results at 28 days for 0% and 20% have increased 

the strength from 28.66 mpa to 29.92 mpa. 

 As the 28 days strength should achieve 20mpa and in the 

results we can observe that the strength of all the mix 

ratio of slag has been achieved the strength of the M20 

grade mix. 

 So we can make the proportion of all the mentioned mix 

ratios of the slag as the replacement of the Fine 

aggregates. 

B. Split Tensile Strength 

The cylinders were subjected to split tensile tension by 

replacing them horizontally on the failure in the 2000KN 

CTM. The load is applied uniformly at a constant rate until 

failure by splitting along the vertical diameter takes place 

load at which the specimens failed is recorded and the 

splitting tensile stress is obtained using the formula based on 

IS: 5816-1970. 

Ft = 2P/πDL 

Where   P = Compressive load on the cylinder 

L = Length of the cylinder D = Diameter of the cylinder 

Split tensile strength has done for the mixes M25 

Grades for M1, M2, M3, and M4 of concrete for 1 day, 7 days 

and 28 days. The test has conducted on the cylinder of 

100mmX200mm. 

Mix 3 days 7 days 28 days 

M1 1.34 2.04 2.2 

M2 1.78 2.14 2.3 

M3 1.45 2.39 2.57 

M4 1.96 2.97 2.97 

Table 7: Split Tensile Strength (Mpa) Values of All Mixes 

at Different Curing Ages 

 
Fig. 2: Variation in Split Tensile strength for all mixes with 

curing ages 

Direct measuring of the tensile strength of concrete 

is difficult. Neither specimen nor testing apparatus have been 

designed which can assure uniform distribution of pull is 

applied to the concrete. Many tests are made by finding out 

the flexural strength by making the beam moulds. In the 

present case the tensile strength is found by and indirect 

method that is Cylinder Split Tension Test. Split Tensile test 

is conducted on the cylinders of the sizes in ratio 1:2 to the 

diameter and length of the specimen. In this investigation 

totally 36 cylindrical moulds of size 100mm*200 mm were 

tested for knowing Split tensile strength of different mixes at 

3 days , 7days and 28 days. 

Comparison between the strengths of different mix 

proportions: 

 As we know that concrete is strong in compression and 

weak in tension. 

 Generally it is noted that Tensile strength must achieve 

10% of compressive strength, as all the results have 

achieved the result. 

 At 0% of fiber mix the strength is 1.74 when it was 0.5 

then it increased rapidly till 1.78 in the 3 days result. 

 As the strength parameters in the 7 days test had been 

increasing constantly in the slag has been increased the 

tensile strength increased from 2.04 to 2.97. 

 The results at 7 days for 0% and 0.5% have increased the 

strength from 2.04 to 2.14. 

 In this investigation it shows that the strength parameters 

of the concrete can be increased by adding the fiber 

content to the concrete. 

 In all the periods and when the fiber is added to the 

concrete the split tensile strength has been increased. 

 As there are many fibers present in the present world and 

many of they are produced by the waste of the plastics 

and resins. 

We can make use of the fibers to increase the tensile 

property of the concrete and it can also serve as the substitute 

material for the steel provided in the reinforced cement 

concrete. 

C. Evaporation Test 

Evaporation Test is conducted to find out the transport 

property of the concrete and this is not tested on the shorter 

periods of time from the casting. In this investigation we had 

observed the evaporation property of the specimens after the 

cubes are cured for the period of 28 days after they have 

casted. 

Evaporation in % 

M

IX 

0 

mi

n 

15

min 

30

min 

45

min 

1h

rs 

2h

rs 

4h

rs 

24

hrs 

48

hrs 

M

1 
0 

0.1

2 

0.2

5 

0.3

5 

0.

75 

1.

18 

2.

5 
4.4 5.6 

M

2 
0 

0.1

3 

0.2

6 

0.3

9 

0.

78 

1.

17 

2.

34 

4.2

9 

5.0

7 

M

3 
0 

0.1

3 

0.2

6 

0.3

9 

0.

78 

1.

56 

3.

12 

4.5

5 

5.4

6 

M

4 
0 

0.2

6 

0.3

9 

0.6

5 

0.

78 

1.

17 

2.

48 

4.3

1 

5.7

5 

Table 8: Evaporation Percentage in Different Mixes 

This test is conducted to find the property of  

Evaporation concrete may be affected by the materials that 

we have used as the replacement of the ingredients of the 

concrete .As the slag has large amount of fines and it possess 

more water absorption property it may also contain more 

water Evaporation Property. 

Discussion between the evaporation occurred between the 

mix proportions of the slag. 
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 The results that show in the table are made for all the mix 

proportions to make the variation that evaporation may 

vary by adding slag. 

 We can observe that in the early stages of the cube placed 

in the oven the evaporation is more from the specimens. 

 In the graph represented at 1 hour the evaporation for 

different mixes is 0.75, 0.78, 0.78 and 0.78. 

 By this we can notice that there is no much variation in 

the water evaporation in the different mix proportions of 

the slag as a replacement. 

 The variations had been made in the later hours at the 24 

hours the evaporation is made a variation to some extent 

as 4.29% in 0% and 4.55% in 20% slag mix respectively. 

 As there is no large variation between the percentage 

evaporation that had been made in the results, so we can 

make a statement that slag does not make any abnormal 

change in the transport property. 

D. Water Absorption Test 

Water Absorption test has done on the cubes of 

150mmx150mmx150mm for the mixes of concrete of M25 

Grade for M1, M2, M3 and M4. It has done after 72 hours 

evaporation cube specimen. After 72hours evaporation cube 

specimens were allowed to normal temperature, cube 

specimens were kept in curing tank  and the weight of the 

specimen are taken at the ages of 15mins ,30mins, 1hour, 

2hours, 3hours, 4hours, 24hours, 48hours, 72hours and 

percentage absorption is calculated. 

Water Absorption in weight 

MI

X 

0m

in 

15

min 

30

min 

45

min 

1h

rs 

2h

rs 

4h

rs 

24

hrs 

48

hrs 

M

1 

7.7

2 

7.8

5 

7.9

4 

7.9

5 

7.

96 

7.

98 
8 

8.1

5 

8.1

8 

M

2 

7.7

3 

7.8

7 

7.9

2 

7.9

3 

7.

94 

7.

95 
8 

8.1

2 

8.1

8 

M

3 

7.8

4 

7.9

1 

7.9

6 

7.9

7 

7.

97 

7.

98 

8.

04 

8.1

4 

8.1

6 

M

4 

7.8

6 

7.9

2 

7.9

6 

7.9

7 

7.

98 

7.

99 

8.

04 

8.1

3 

8.1

6 

Table 9: Water Absorption in Different Mixes 

Water Absorption Test is conducted to find out the 

transport property of the concrete and this is not tested on the 

shorter periods of time from the casting. In this investigation 

we had observed the absorption property of the specimens 

after the cubes are cured for the period of 28 days after they 

have casted. The cube used for this test is 

150mm*150mm*150mm of size. 

This test is conducted to find the property of water 

absorption in concrete may be affected by the materials that 

we have used as the replacement of the ingredients of the 

concrete. As the slag has large amount of fines and it possess 

more water absorption property it may also contain more 

water absorption property even if is mixed in the concrete. 

Discussion between the water absorption occurred between 

the mix proportions of the slag: 

 The results that show in the table are made for all the mix 

proportions to make the variation that absorption may 

vary by adding slag. 

 We can observe that in the early stages of the cube placed 

in the oven the absorption is more from the specimens 

because they are oven dried before they are put for the 

absorption test. 

 So in the first 1 hour we can notice that large amounts of 

water absorption taken place. 

 In the normal mix the absorption for first hour is 2.6% 

and after 48 hours it is 5.2% 

 As it takes the 50% absorption occurred in the first 1 hour 

and later it takes very slowly. 

 In case of curing of concrete and at mixing also water 

absorption takes place in the large amounts as the cement 

is a heat evolving material. 

 In M1 At 48 Hours it is 5.2% and in M4 it is3.68%. 

 When compared with the mixes they is less absorption 

the slag is increased. 

 So we can state that slag do not increase the water 

absorption property. 

E. Moisture Migration Test 

Moisture Migration in % 

MI

X 

0m

in 

15

min 

30

min 

45

min 

1h

rs 

2h

rs 

4h

rs 

24

hrs 

48

hrs 

M

1 
0 

0.1

2 

0.2

4 

0.5

6 

0.

65 

0.

86 

1.

2 
1.8 

2.2

5 

M

2 
0 

0.1

3 

0.2

5 
0.5 

0.

5 

0.

88 

1.

01 

1.7

6 

2.2

6 

M

3 
0 

0.1

3 

0.6

3 

0.7

6 

0.

88 

1.

01 

1.

26 

1.8

9 

2.1

5 

M

4 
0 

0.1

3 

0.3

8 

0.6

3 

0.

63 

0.

76 

1.

01 

1.6

4 

1.8

9 

Table 10: Moisture Migration in Different Mixes 

Moisture migration is made in accordance with the water 

absorption in the absorption test the specimen is immersed 

totally into the water where in this the bottom surface is 

touched to the water and then water is made to migrate to the 

top direction of the surfaces. 

When the materials are closely packed and have the 

property of absorption the moisture migration will be 

occurred more. In some of the researches that are made the 

materials that are added as replacement of the ingredients or 

additional strength inducing elements will make more 

variations in the transport properties. 

Discussion between the moisture migrations occurred 

between the mix proportions of the slag: 

 The graph represent the different variations occurred in 

the different mix proportions. 

 Mix M3 which contained 20% of the possess more 

migration than the others when compared in the early 

hours of the test. 

 Mix M4 having 50% of the slag as the replacement of 

fine aggregate has less migration percentage when 

compared with other mix proportions. 

 When we notice the migration at the 48 hours for all the 

mix ratios we can see that there is no large difference 

made between them. 

 So we can make a note that the slag usage will not affect 

the transport properties. 

 So it will not cause any harm to the durability conditions 

of the concrete. 
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V. CONCLUSION 

All the material tests, strength test such as compression, split 

tensile and the transport properties like evaporation, water 

absorption and moisture migration had been carried out in the 

laboratory and as per code provision only. Results of 

experiments on different properties of different mixes that 

replace fine aggregate with ferrous slag are shown. The 

following conclusions are drawn from the investigation 

 The replacement of fine aggregate with ferrous slag in 

concrete improves the environmental condition and 

economy too. 

 Behavior of the ferrous slag is very similar to the river 

sand. 

 Fineness is more and its cohesiveness with granular slag 

is good 

 Compressive strength is increased when it is replaced 

with 20% and further it may reduce. 

 Split tensile property of the concrete has been constantly 

increased in this study as fiber added made large change 

in this. Slag has not affected the tensile property. 

 The slag is similar to sand in all material properties so 

the transport properties also have not made any notable 

changes. 

 The presence of more fineness and grained particles in 

slag the concrete had made a denser concrete. So there is 

no problem of permeability and cracks. 

 Hence to conclude that slag usage in concrete as 

replacement to fine aggregate can be done with optimum 

percentages as per the investigation. 

 Research can be carried out to explore the chemical 

properties of the concrete when slag is used. 
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