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Abstract: One of the main goals of the sustainable solid waste management is to
reusing. Iron waste and steel are the most common of
waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient r
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material
partially replace the aggregate in concrete mixes.
 

Concrete 
The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to 
mixes. And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th
concrete mixes.
Methodology
The methodology of this project is one phase.Phase
for cement, M
material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase
completed. 
Material Used
In this investigation, the following materials were used:
 Ordinary Portland C
 Fine aggregate and coarse aggregate conforming to IS: 383
 Water 
Constituents of Concrete
Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials
In simple terms:
 Cement + water = cement paste;
 cement paste + sand = mortar;
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One of the main goals of the sustainable solid waste management is to
reusing. Iron waste and steel are the most common of
waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient r
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material
partially replace the aggregate in concrete mixes.

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th
concrete mixes. 
Methodology 
The methodology of this project is one phase.Phase
for cement, M-sand, coarse aggregate, iron powder, mix design, cube casting, testing of 
material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

Material Used 
In this investigation, the following materials were used:

Ordinary Portland Cement of 53 Grade cement conforming to IS
Fine aggregate and coarse aggregate conforming to IS: 383

Constituents of Concrete
Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials
In simple terms: 

Cement + water = cement paste;
cement paste + sand = mortar;
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One of the main goals of the sustainable solid waste management is to
reusing. Iron waste and steel are the most common of
waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient r
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material
partially replace the aggregate in concrete mixes.

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th

The methodology of this project is one phase.Phase
sand, coarse aggregate, iron powder, mix design, cube casting, testing of 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

In this investigation, the following materials were used:
ement of 53 Grade cement conforming to IS

Fine aggregate and coarse aggregate conforming to IS: 383

Constituents of Concrete 
Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials

Cement + water = cement paste; 
cement paste + sand = mortar; Mortar + stone = concrete.
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One of the main goals of the sustainable solid waste management is to
reusing. Iron waste and steel are the most common of
waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient r
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material
partially replace the aggregate in concrete mixes. 

INTRODUCTION

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th

The methodology of this project is one phase.Phase
sand, coarse aggregate, iron powder, mix design, cube casting, testing of 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

In this investigation, the following materials were used:
ement of 53 Grade cement conforming to IS

Fine aggregate and coarse aggregate conforming to IS: 383

Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials

Mortar + stone = concrete.
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One of the main goals of the sustainable solid waste management is to
reusing. Iron waste and steel are the most common of these materials. With increasing environment pressure to reduce 
waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient r
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material

INTRODUCTION

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th

The methodology of this project is one phase.Phase-1 includes a through literature study, collection of material and data 
sand, coarse aggregate, iron powder, mix design, cube casting, testing of 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

In this investigation, the following materials were used: 
ement of 53 Grade cement conforming to IS

Fine aggregate and coarse aggregate conforming to IS: 383-1987.

Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials

Mortar + stone = concrete. 
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One of the main goals of the sustainable solid waste management is to
these materials. With increasing environment pressure to reduce 

waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
aggregate is a matter of sustainable development to ensure sufficient resources for future generation. Reuse of iron 
powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material

INTRODUCTION 

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
rebound number and mechanical resistance towards the exposure to acids/salts as compared with conventional concrete 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes
degradable solid wastes derived as discarded materials from industrial processes. The
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th

1 includes a through literature study, collection of material and data 
sand, coarse aggregate, iron powder, mix design, cube casting, testing of 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

ement of 53 Grade cement conforming to IS : 4031-1988
1987. 

Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
usually stone and sand, and water. These comprise the constituent materials of concrete.
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One of the main goals of the sustainable solid waste management is to maximize the ability of its recycling and 
these materials. With increasing environment pressure to reduce 

waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
esources for future generation. Reuse of iron 

powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approx
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 
performance of concrete. Must research effort has focused on reusing waste material from iron and steel industries to 

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
acids/salts as compared with conventional concrete 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
values than that for the plan mixes. In view of the fact that the iron powder wastes are wide spread types of non bio 

processes. The current study describes the impact 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of th

1 includes a through literature study, collection of material and data 
sand, coarse aggregate, iron powder, mix design, cube casting, testing of cube, result and discussion. All the 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase

1988 

Concrete is a composite material consisting of a binder, which is typically cement, rough and fine 
of concrete. 
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maximize the ability of its recycling and 
these materials. With increasing environment pressure to reduce 

waste pollution, the concrete industry has been adopting a number of methods to achieve these goals. Preserving natural 
esources for future generation. Reuse of iron 

powder waste as partial replacement of fine aggregate in construction activities results in reducing the
extraction of natural raw materials. The quality of aggregate is highly important since approximately three
concrete volume are occupied by aggregate which are greatly affects the strength, durability and the structural 

from iron and steel industries to 

The concrete mixes made with solid waste produced from iron and steel industry has a higher modulus of rigidity, 
acids/salts as compared with conventional concrete 

And also using waste iron filing as partial replacement of fine aggregate in concrete mixes offer higher strength 
are wide spread types of non bio 

current study describes the impact 
of utilizing mixed iron filing waste to partially replacement sand on the mechanical properties of the waste modified

1 includes a through literature study, collection of material and data 
cube, result and discussion. All the 

material tests and mix design are mentioned clearly in chapter 4 and 5 respectively. After phase-1 of the project is 

Concrete is a composite material consisting of a binder, which is typically cement, rough and fine aggregates, which are 
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The chemical reactions that take place when different constituent materials are combined can vary depending on the 
properties of the individual materials. The materials can vary in their chemical makeup and performance characteristics, 
depending on where they were mined or quarried, and according to the manufacturing methods used and conditions in 
the manufacturing plant. 

Flowchart 

 
Binding materials are 
 ordinary Portland cement 
 coarse aggregate 
 fine aggregate 
 water 
Cement 
The ordinary Portland cement (OPC) is preferably used in most important types of cement. The OPC was classified into 
three grades, namely 33 grades, 43 grades and 53 grades depending upon the strength of the cement at 28 days when 
tested as per IS 4031-1988.Generally used of high grades cement offer many advantage for making stronger concrete. We 
use 43 grades cement in our project 
Fine Aggregate 
The fine aggregate used in this experimental investigation was natural river sand conforming to zone II of IS:383-1970 
Specific gravity 
Specific gravity of aggregate is use in design calculation of concrete mixes. With the specific gravity of each constituent is 
known. Its weight can be converted into solid volume and hence a theoretical yield of concrete per unit volume can be 
calculated. Specific gravity of aggregate is also required to be considered when we deal with light weight and heavy weight 
concrete. 
Coarse Aggregate 
Crushed granite aggregate particles passing through 20mm and retained on 4.75mm I.S sieve was as natural aggregate 
which met the grading requirement of IS:383-1970. 
Water 
Water is a one of important materials which mixed with cement gives a chemical bonding each other materials, It should 
be clean portable water free from suspended particles, elements, etc., is used both mixing of concrete and curing. 
Iron Powder 
The waste iron powder was obtained from several local workshop. An iron powder is normally generate in hundreds of 
tons from iron smith process. The iron waste materials are available in near steel plant, Salem. The iron solid waste 
materials are crushed down by the help of hydraulic grinder machine and separate of iron filing by the magnetic. The raw 
materials of iron filing were collected from local workshop of iron and steel fabrications works. This industry steel plant is 
the main sources of production of solid waste materials every year. Wastage of solid waste from industry and local 
workshop may be in the different formed.  
PROPERTIES OF MATERIALS 
Cement 
The Ordinary Portland Cement (OPC) conforming to IS: 4031 was used for the preparation of test specimens. 
Brand name : Bharathi cement 
Type : 43 grade Ordinary Portland Cement (OPC) 
Initial setting time : 30 min 
Final setting time : 600 min 
Soundness test  : 3mm 
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Specific gravity result for cement 
S.NO Observation Notation used Trial-I 

1 Mass of density bottle M1 (g) 35 
2 Mass of bottle + cement M2 (g) 45 
3 Mass of bottle + cement + kerosene M3 (g) 60 
4 Mass of bottle + kerosene M4 (g) 72 
5 Mass of bottle + water M5 (g) 84 
6 Specific gravity 3.15 

 

Fine Aggregate: 
The fine aggregate used in this experimental investigation was natural river sand conforming to zone II of IS:383-1970  
Specific gravity test for aggregate: 
Specific gravity of aggregate is use in design calculation of concrete mixes. With the specific gravity of each constituent is 
known. Its weight can be converted into solid volume and hence a theoretical yield of concrete per unit volume can be 
calculated. Specific gravity of aggregate is also required to be considered when we deal with light weight and heavy weight 
concrete. Average specific gravity of rocks varies from 2.6 to 2.8 Specific gravity of fine aggregate: 

• Mass of pycnometer is taken as (W1) g. 

• Nearly half of the bottle is filled with fine aggregate and mass ofpycnometer plus aggregate is taken as (W2) g. 

• Remaining part of the bottle is filled with water and the mass ofpycnometer plus sand and water is taken as (W3) g. 

• Then the aggregate in the bottle is cleaned and filling with water up tothe lid. Then its mass is taken as (W4) g. 
Specific gravity = (W2-W1) / (W4-W1)-(W3-W2) 
Specific gravity result for fine aggregate:  Type: locally available river sand (confirming to IS 383:1970) 
 

Specific gravity result for fine aggregate 
S.NO description Trail -I Trial -II 

1 Weight of empty bottle (W1) g 460 g 460 g 
2 Weight of bottle + dry sand (W2) g 820 g 830 g 
3 Weight of bottle + sand + water (W3) g 1495 g 1505 g 
4 Weight of bottle + water (W4) g 1270 g 1270 g 
5 Specific gravity 2.54 

 
Trail-I 

                              W1=460g, W2=820g, W3=1495g,W4=1270g G1= (W2-W1) / (W4-W1)-(W3-W2) 
              = (820-460) / (1270-460)-(1495-820) = 2.50 

Trail-II W1=460g, W2=830g, W3=1505g, W4=1270g G2 = (W2-W1) / (W4-W1)-(W3-W2) 
= (820-460) / (1270-460)-(1505-830) = 2.60 

Average Gravity 
G = (G1+G2)/2 = (2.50 + 2.60)/2 

G = 2.54 
The specific gravity of sand by using pycnometer method, G=2.54 

Sieve Analysis: 
The sieve analysis is conducted to determine the particle size distribution in a sample of aggregate, which we call 
gradation. The aggregate used for the making concrete normally of the maximum size of 40mm, 20mm, 10mm, 4.75mm, 
2.36mm, 600micron, 300micron and 150micron. The aggregate fraction from 40mm to 4.75mm are treated as coarse 
aggregate and those fraction from 4.75mm to 150micron are term as fine aggregate. Fines modulus is an empirical factor 
obtained by adding cumulative percentage of aggregate retained on the standard sieves ranging from 40mm to 150micron 
and dividing this by arbitrary No.100. The following limits may be taken guidance 
 
 
 
 

Fine sand =fineness modulus =2.2 to 2.6 
Medium sand =fineness modulus =2.6 to 3.9 
Coarse sand =fineness modulus =3.9 to 5.2 
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The following limits are provided by IS codes. 
Fineness modulus test for fine aggregate: 
Fineness Modulus of Fine Aggregate 

Is sieve Weight of the fine 
aggregate in each sieve (g) 

Cumulative weight of fine 
aggregate retained (g) 

Cumulative weight 
In percentage of fine 

aggregate retained (%) 

Cumulative 
percentage of fine 

aggregate passing (%) 
10mm 0 0 0 0 

4.75mm 5 5 0.5 99.5 
2.36mm 15 20 2.0 98 
1.16mm 110 130 13.0 87 

600micron 200 330 33.0 67 
300micron 350 680 68.0 32 
150micron 315 995 99.5 6.5 
Receiver 0 1000 100 0 

    484 
Natural Coarse Aggregate: 
Crushed granite aggregate particles passing through 20mm and retained on4.75mm I.S sieve was as natural aggregate 
which met the grading requirement of IS:383-1970. 
Specific gravity of Coarse Aggregate: 
Specific Gravity = C / (B-A) 
Where, A =weight in gram of saturated aggregate in water (A1-A2) B =weight in gram of the saturated surface dry 
aggregate in air and C =weight in gram of oven dry aggregate 
Specific gravity result for coarse aggregate: 

Type: locally available angular coarse aggregate (Confirming to IS383:1970) Maximum size: 20mm 
Minimum size: 12.5mm 

Specific gravity result for coarse aggregate 
 

S.NO Description Trail-I Trail-II 
1 Weight of empty bottle (W1)g 460g 460g 
2 Weight of bottle + dry CA (W2)g 840g 845g 
3 Weight of bottle + CA +water (W3)g 1510g 1515g 
4 Weight of bottle + water (W4)g 1270g 1270g 

Specific gravity 2.75 
Coarse Aggregate: 
Fineness modulus of Coarse Aggregate 

Is sieve Weight of coarse 
aggregate in each sieve 

(g) 

Cumulative of Weight 
coarse aggregate retained 

(g) 

Cumulative weight 
percentage of coarse 
aggregate retained (%) 

Cumulative weight 
percentage Of coarse 
aggregate passing (%) 

80mm 0 0 0 100 
40mm 720 720 72 28 
20mm 620 1340 134 34 
10mm 600 1940 194 94 

4.75mm 40 1980 198 98 
Receiver 20 2000 200 100 

    198 
 
Iron powder Waste Aggregate 
Iron powder solid waste passing through 4.75mm and retained on 150micro 
I.S sieve were use as iron powder and they met the grading requirements of IS:23861983  
 
Specific gravity result for iron powder aggregate: 
Specific gravity = C / (B-A) 
Where, 
A =weight in gram of saturated iron powder aggregate in water (A1-A2) 
B =weight in gram of the saturated surface dry iron powder aggregate in air and C =weight in gram of oven dry iron 
powder aggregate. 
Type: locally available recycled iron powder aggregate (Confirming to IS 383:1970) Maximum size: 4.75mm 
Minimum size: 150 micron 
 



 
                IJIRAE::: International Journal of Innovative Research in Advanced Engineering                      ISSN: 2349-2163 
                Volume 10, Issue 07, July 2023                                                                         https://www.ijirae.com/archives 
 
 

__________________________________________________________________________________________________ 
IJIRAE: ©2014-23, AM Publications, India -   All Rights Reserved   https://doi.org/10.26562/ijirae         Page 482  

 

Specific gravity result for iron filing aggregate 
S.NO Description Trail-I Trail-II 

1 Weight of empty bottle (W1)g 460g 460g 
2 Weight of bottle + dry IPA (W2)g 780g 785g 
3 Weight of bottle + water + IPA (W3)g 1480g 1490g 
4 Weight of bottle + water (W4)g 1270g 1270g 

Specific gravity 2.65 
Fineness modulus for the materials:  
 

S.NO Sample Fineness modulus 
1 Sand 2.54 
2 Coarse aggregate 2.75 
3 Iron powder aggregate 2.65 

MIX DESIGN 
CONCRETE MIX DESIGN (Grade M25) 
Design stipulation for proportioning 
Grade designation =M25 
Type of cement =OPC 43 grade 
Max. Nominal size of aggregate =20mm 
Min. cement content =320 Kg/m^3 
Max. Water cement ratio =0.44 
Workability =74mm (slump) 
Exposure condition =Mild 
Degree of supervision =Good 
Type of aggregate =Crushed angular aggregate 
Max cement content =650 Kg/m^3 
Test data for materials 

Cement used =OPC 43 grade 
Specific gravity of iron powder =4.50 

Specific gravity of cement =3.15 
Specific gravity of fine aggregate =2.54 

Specific gravity of coarse aggregate =2.75 
Water absorption of FA = 0.5% 
Surface moisture of CA = Nil 

Target mean strength for mix proportion 
Ftarget = fck + t X s 
(From table 1 of IS 10262-2009) standard deviation, s = 4 N/mm^2 Target mean strength = 25 + 1.65 X 4 = 31.6 N/mm^2 
Selection of Water Cement ratio 
From table 5 of IS 456, Water cement ratio required for the target mean strength of 31.6 N/mm^2 is 0.44 
Maximum water cement ratio = 0.44 (Mild exposure) Based in experience adopt water cement ratio as 0.44 
0.44 < 0.55, (Hence ok) 
Selection of Water and Sand content 
Approximate water cement per cubic meter of concrete for 20mm size coarse aggregate is 186 Kg/m^3. Entrapped air is 
2% Sand confirming grade zone- III 
Sand required as percentage of total aggregate by absolute volume is 35% 
The following adjustment is required 

S.NO Change in condition Water Sand 
1 For increase in compaction factor +3 0 
2 Increase or decrease in w/c ratio 0 -3 
3 Sand confirming zone 0 -1.5 
 Total +3 -4.5 

 
Water content   = +3% 
Sand content   = -4.5 

Required sand content (p)  = 35%-4.5% 
  (p) = 0.305 

Required water content   = 186 + (3/100)x186 
   = 186 + (186x0.03) 

= 191.58 Kg/m^3 
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Determination of Cement content 
Cement content = water content/ w/c  = 191.60/0.44 = 435.45 Kg/m^3 
Determination of Aggregate content Fine aggregate (fa): 
V = absolute volume of fresh concrete =Gross volume – volume of entrapped air = 1- 0.2 
V = 0.98, V ={ w + c/sc + 1/p x fa/ S fa } x 1/1000, V = {191.6 + 435.45/3.25 + 1/0.305 x fa / 2.54 } x 1/1000980 
= (325.57 + 1.291 fa ) fa = 506.98 Kg/m^3 where, w = water content c = cement content sc = specific gravity of 
cement, p = sand content  sfa = specific gravity of fine aggregate 
 

Coarse aggregate (Ca): 
V = { w + c/sc + 1/p x Ca/ S fa } x 1/1000 
V = {191.6 + 435.41/3.25 + 1/0.305 x Ca/2.54 }x 1/1000980 = (325.57 + 0.523 Ca) 
Ca = 1250.77 Kg/m^3 
Mix Proportion 

Units Cement Fine aggregate Coarse aggregate Water content 
Kg/m^3 435.41 506.98 1250.77 191.58 

Mix ratio 1 1.164 2.87 0.44 
 

RESULTS AND DISCUSSION 
Compressive strength of concrete cubes: 
The cube compressive strength at the age of 7,14 and 28 days of various percentages. The results demonstrate that as the 
waste iron content increases in mixes10%, 20% and 30%, the tendency of the strength values increases above that of plain 
mix. The increase in compressive strength is due to the high density and strength of the iron contents. 
Compressive Strength of Concrete Cubes after 7 Days results 

S.NO % of replacement iron 
powder (%) 

Age of Test 
(Days) 

Size of cube (mm) Compression load at 
failure (N) 

Compressive strength in 
(N/mm^2) 

1 0 7 150x150x150 400x10^3 17.7 
2 10 7 150x150x150 550x10^3 24.4 
3 20 7 150x150x150 608x10^3 27.02 
4 30 7 150x150x150 633x10^3 28.13 

The total 12 numbers of beams and 12 numbers of cubes concrete are casted and tested at compression strength, tensile 
and flexural strength with help of compressive testing machine and universal testing machine. 
Compressive Strength of Concrete Cubes after 14 Days results 

S.NO % of Replacement iron 
powder (%) 

Age of test 
(Days) 

Size of cube (mm) Compression load at 
failure (N) 

Compressive strength in 
(N/mm^2) 

1 0 14 150x150x150 478x10^3 21.2 
2 10 14 150x150x150 604x10^3 26.84 
3 20 14 150x150x150 658x10^3 29.24 
4 30 14 150x150x150 680x10^3 30.22 

Compressive Strength of Concrete Cubes after 28 Days results 
S.NO % of Replacement iron 

powder  (%) 
Age of test 

(Days) 
Size of cube (mm) Compression load at 

failure (N) 
Compressive strength in 

(N/mm^2) 
1 0 28 150x150x150 604x10^3 26.28 
2 10 28 150x150x150 710x10^3 31.55 
3 20 28 150x150x150 769x10^3 34.18 
4 30 28 150x150x150 789x10^3 35.06 

 
Flexural strength of concrete beams: 
The flexural strength results of concrete mix are also shown graphically in fig 6.2. the flexural strength increases as 
compared to control mix as the percentage of iron filing is increased. The flexural strength is increased as compared to 
control mix as the percentage of iron filing is increased. 

Flexural strength of concrete beam after 7 days result 
 

S.No % of replacement iron 
powder aggregate 

Age of test 
(day) 

Size of beam(mm) Flexural load at 
failure(N) 

Flexural strength in 
(N/mm^2) 

1 0 7 500x100x100 3x10^3 1.19 
2 10 7 500x100x100 4x10^3 1.60 
3 20 7 500x100x100 5x10^3 1.98 
4 30 7 500x100x100 5x10^3 2.04 
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Effect of age on compressive strength of concrete mix 

                    
 

Compressive strength = load/ area 
 

14 days results 
S.No % of replacement iron 

powder aggregate 
Age of test 

(day) 
Size of beam(mm) Flexural load at 

failure(N) 
Flexural strength in 

(N/mm) 
1 0 14 500x100x100 4x10^3 1.60 
2 10 14 500x100x100 6x10^3 2.43 
3 20 14 500x100x100 7x10^3 2.79 
4 30 14 500x100x100 7x10^3 2.87 

28 days results 
S.No % of replacement iron 

powder Aggregate 
Age of test 

(day) 
Size of beam (mm) Flexural load at 

failure(N) 
Flexural strength in 

(N/mm) 
1 0 28 500x100x100 7x10^3 2.93 
2 10 28 500x100x100 9x10^3 3.72 
3 20 28 500x100x100 10x10^3 3.96 
4 30 28 500x100x100 11x10^3 4.38 

Flexural strength = 3 pa/ bd^2 
Effect of age on flexural strength of concrete mix 

 
CONCLUSION 

This project was conducted to evaluate the effect of using mixed iron powder materials as substitutes of fine aggregate on 
the mechanical properties of concrete mixes. 
 It can be concluded that those solid waste materials can be used in concrete mixes without hindering its material 

properties up to the weight percent composition of10%,20% and 30% of iron filing. 
 The present study pointed out that the strength properties of the waste modified concrete mixes demonstrated an 

increasing tendency along with an increases in the mixing ratio of the waste iron aggregate. 
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 The slump values of the mixed waste concrete increased with increasing the waste aggregate content, but they slightly 
below the slump values of plain concrete. 

 Both the fresh and dry density values of the mixed waste concrete specimen end to increase above those of the plain 
concrete. 

 Overall the use of iron waste materials is indeed viable solution to recycling of such materials in concrete waste. 
 From the above results we can ensure the improvement of the concrete mixture properties due to addition of iron 

filing. 
 In our project, many advantages were achieved by using iron filing. These reduce soil pollution and protect the 

environment. 
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