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Abstract— In this experimental investigations carried out to 

evaluate the effects of concrete mix properties prepared with 

partial replacement of fine aggregates by copper slag at levels 

of 10%, 20%, 30%, 40%, and 50%. In this study, M30 grade 

concrete was considered to study the strength parameters, 

compressive and flexural strength development for concrete 

curing periods of 3, 7 and 28 days. It was found that all mixes 

yielded comparable or higher compressive and flexural 

strength than the control concrete for all curing periods. 

Compressive and flexural strength increases with respect to 

the percentage replacement of copper slag by the weight of 

fine aggregate up to 40% replacement. The compressive 

strength of cube and flexural strength of beam at 28 days 

curing period was increased by 27.20% to 55.70% and 

10.87% to 26.62% respectively with replacement of copper 

slag. The quality of concrete mixes was found good from 

ultrasonic pulse velocity. Flexural fatigue analysis was 

carried out to predict fatigue life of concrete specimens where 

40% of fine aggregate was replaced by copper slag and 

maximum strength is obtained; at three stress ratios (0.65, 

0.70 and 0.75 of fatigue failure loads). From the data obtained 

S-N curves are developed using linear regression model 

considering log normal distribution as is being presently 

adopted. The number of repetitions to failure was compared 

with the IRC: 58 model and found that up to 0.75 stress ratio 

it shows more number of repetitions to failure than the 

suggested IRC-58 fatigue life and at higher stress ratio it fail 

earlier. 

Key words: Copper Slag, Compressive Strength, Flexural 

Strength, Ultrasonic Pulse Velocity, Flexural Fatigue, Stress 

Ratio 

I. INTRODUCTION 

Aggregate are considered one of the main constituents of 

concrete since they occupying more than 70% of concrete 

matrix. Natural material being exhaustible in nature, its 

quantity is declining gradually. Also, cost of extracting good 

quality of natural material is increasing. Parallel to the need 

for the utilization of the natural resources emerges a growing 

concern for protecting the environment and a need to preserve 

natural resources, such as aggregate, hence it is inevitable 

either to search for another alternative material or partly 

replace it by some other material. Concerned about this 

artificially manufactured aggregate and some industrial 

byproducts such as copper slag; that are either recycled or 

discarded as a waste can be used as an alternative material for 

conventional construction materials; thereby leading to 

global sustainable development and reducing pollution and 

disposal problems as well.  

Copper slag is a by-product obtained during the 

matte (molten copper sulphide) smelting and refining of 

copper. Production of one tone of copper generates 

approximately 2.2-3 tones of copper slag. Presently, world-

wide, about 33 million tones of slag is generated annually 

with India contributing 6-6.5 million tones. Copper slag has 

number of favorable mechanical properties for aggregate use, 

including excellent soundness characteristics, good abrasion 

resistance and good stability.  

A study carried out by Central Road Research 

Institute (CRRI), New Delhi has shown that copper slag can 

be used as a partial replacement for sand as fine aggregate in 

concrete up to 40% in pavement grade concrete without any 

loss of cohesiveness and the compressive and flexural 

strength of such concretes is about 20% higher than that of 

conventional cement concretes of the same grade. The 

feasibility of using copper slag, as a partial replacement of 

sand in the preparation of pavement quality concrete (PQC) 

and dry lean concrete (DLC) mixes and concluded that a 

blend of stone dust with copper slag content up to 40% could 

be used as fine aggregate for PQC as well as DLC.  

The effect of using copper slag as a replacement of 

sand on the properties of high performance concrete (HPC) 

and found that the surface water absorption decreased as 

copper slag quantity increases up to 40% replacement; 

beyond that level of replacement, the absorption rate 

increases rapidly.  

The effect of replacing fine aggregate by copper slag 

on the compressive strength and split tensile strength and 

concluded that percentage replacement of sand by copper slag 

shall be up to 40%.  

The mechanical properties of high strength concrete 

incorporating copper slag as a fine aggregate and concluded 

that less than 40% copper slag as sand substitution can 

achieve a high strength concrete that comparable or better to 

the control mix, beyond which however its behaviors 

decreased significantly. 

River sand is being used as fine aggregate in 

concrete for centuries. However, river sand is not a renewable 

natural resource. In some regions, river sand has been 

excessively exploited, which has endangered the stability of 

river banks and the safety of bridges, and creates 

environmental problems. On the other hand, river sand is 

expensive due to excessive cost of transportation from natural 

sources. Seeking for river sand alternatives has become 

urgent. Manufactured sand is produced by crushing rock 

depositions which is generally more angular and has rougher 

surface texture than river sand particles. The shape and 

texture of crushed sand particles could lead to improvements 

in the strength of concrete due to better interlocking between 

particles. Water reducers and mineral admixtures can be used 

to improve workability 

Identify the constructs of a Journal – Essentially a 

journal consists of five major sections. The number of pages 

may vary depending upon the topic of research work but 

generally comprises up to 5 to 7 pages. These are: 

1) Abstract 

2) Introduction 
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3) Material Used  

4) Mix Proportions 

5) Experimental work  

6) Results And Discussion 

7) Conclusion 

8) References 

II. MATERIAL USED 

1) CEMENT 

2) COARSE AGGREGATES 

3) FINE AGGREGATES 

4) COPPER SLAG 

5) WATER. 

A. Cement 

Ordinary Portland cement (OPC) is the basic Portland cement 

and is best suited for use in general concrete construction. It 

is classified into three grades, namely 33 grade, 43 grade and 

53 grade depending upon the strength of the cement at 28 

days when tested as per IS: 4031-1996-Part II. If the 28 days 

strength is not less than 33N/mm2, 43N/mm2 and 53N/mm2 

it called 43 grade and 53 grade cement respectively. Birla 

Super 53 grade cement conforming to IS: 12269-1987 was 

used in the present investigation.  

1) Properties of Cement 

1) Normal Consistency 

2) Setting time (minutes)  

3) Initial Setting Time  

4) Final Setting Time 

5) Specific gravity 

S.No. Properties Results 

1 Normal Consistency 25 % 

2 Setting time (minutes)  

2.1 Initial Setting Time 33 min 

2.2 Final Setting Time 503 min 

3 Specific gravity 2.50 

Table A: Properties of Cement 

B. Coarse Aggregates 

Coarse aggregates are insert particle materials that pass 

through the sieve size of 80 mm and retained on sieve size 

4.75 mm. In the present study, locally available granite of size 

20 mm and 10mm in the proportion 60% and 40% by volume 

respectively was used.  

1) The Physical Properties of Coarse Aggregates 

1) Abrasion Value 

2) Elongation and Flakiness Indices 

3) Crushing Value 

4) Impact Value 

5) Specific gravity 

6) Water absorption 

Sl. 

No. 
Properties Results 

1. Abrasion Value, % 84.70 

2. 
Combined Elongation and Flakiness 

Indices, % 
28.00 

3. Crushing Value, % 24.00 

4. Impact Value, % 20.00 

5. Specific gravity 2.50 

6. Water Absorption, % 1.50 

Table B: Properties of Coarse Aggregates 

C. Fine Aggregates 

River sand available locally was used as fine aggregates and 

they conform to IS: 383-1970 (reaffirmed 1997). Sieve 

analysis was done using standard sieve analysis procedure 

and the sand conforms to Zone II. The physical properties and 

sieve analysis details are given in Table 3 and 4 respectively. 

The physical Properties of Fine Aggregates 

1) Specific gravity 

2) Water absorption, 

3) Moisture content 

4) Fineness modulus 

5) Bulk density 

S.No. physical Properties Results 

1 Specific gravity 2.25 

2 Water absorption 0.80% 

3 Moisture content 13.79 % 

4 Fineness modulus 2.46 

5 Bulk density 0.01 kg 

Table C: The physical Properties of Fine Aggregates 

D. Copper Slag 

Copper slag used in the present studies was procured from 

Sterlite Industries India Limited (SIIL), Tuticorin, Tamil 

Nadu, India. The physical properties and sieve analysis of 

Copper Slag are given in Table 3 and 4 respectively. Fig. 2 

shows particle distribution curve of sand and copper slag. 

Copper slag is a by-product of copper extraction by smelting. 

During smelting, impurities become slag which floats on the 

molten metal. Slag that is quenched in water produces angular 

granules which are disposed of as waste or utilized as 

discussed below. 

Copper slag is a by-product created during the 

copper smelting and refining process. As refineries draw 

metal out of copper ore, they produce a large volume of non-

metallic dust, soot, and rock. Collectively, these materials 

make up slag, which can be used for a surprising number of 

applications in the building and industrial fields. 

This material represents a popular alternative to sand 

as a blasting medium in industrial cleaning. Using blasting or 

high-pressure spraying techniques, companies can use copper 

slag to clean large smelting or equipment. Slag blasting is also 

used to remove rust, paint, and other materials from the 

surface of metal or stone. This helps to prep the surface for 

painting, or simply to remove unwanted finishes or residue. 

Copper slag has also gained popularity in the building 

industry for use as a fill material. Unlike many other fill 

materials, it poses relatively little threat to the environment. 

This means it can be used to build up the earth to support 

roads, buildings, or other surfaces. 

Contractors may also use copper slag in place of 

sand during concrete construction. The slag serves as a fine, 

or binding agent, which helps hold the larger gravel particles 

within the concrete together. When used in this manner, the 

slag helps to improve the properties of the concrete, and also 

serves as a form of recycling. 

One of the primary advantages to copper slag is the 

low risk it poses to health and the environment. Silica sand, 

which represents the most popular blasting medium and 

concrete fine currently in use, poses serious health risks when 
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inhaled. It may also contribute to pollution and other 

environmental concerns. 

1) Construction 

Copper slag can be used in concrete production as a partial 

replacement for sand. Copper slag is used as a building 

material, formed into blocks. Such use was common in areas 

where smelting was done, including St Helens and Cornwall 

in England. 

Sl. 

No. 
Properties 

Fine 

Aggregates 

Copper 

Slag 

1. Specific gravity 2.25 3.45 

2. 
Water absorption, 

% 
0.80 0.40 

3. 
Moisture content, 

% 
1.37 0.70 

4. 
Fineness 

modulus 
2.46 2.70 

5. 
Bulk density, 

g/cc 
1.70 0.18 

6. Grading zone Zone II Zone II 

Table 1: Properties of Fine Aggregates And Copper Slag 

III. MIX PROPORTIONS 

A. Genrel 

Control Concrete grade have been chosen as M30. For 

proportioning of mixes, IRC method of mix design has been 

followed as per IRC: 44-2008. Concrete mixtures were 

prepared with different percentage replacement of Copper 

slag by weight of fine aggregates in proportions of 0% (for 

control concrete), 10%, 20%, 30%, 40%, 50% and 60%. All 

the mixes were proportioned by the method of absolute 

volumes considering the specific gravity of the constituent 

materials. Mix proportions of all the type of mixes considered 

in the present studies are given in Table 2. 

IS Sieve 

(mm) 

Percentage Passing Grading 

SAND 
COPPER 

SLAG 

ZONE II AS PER 

IS: 383-1970 

4.75 100.00 100.00 90-100 

2.36 97.10 97.50 75-100 

1.18 80.00 79.30 55-90 

0.6 55.50 40.00 35-59 

0.3 10.10 8.20 8-30 

0.15 2.20 2.50 0-10 

0.075 0.20 0.90 - 

Pan 0.00 0.00 - 

Table 2: Sieve Analysis of River Sand And Copper 

Mix 

Materials 
CC 

Mix-

1 

Mix-

2 

Mix-

3 

Mix-

4 

Mix-

5 

Cement 400 400 400 400 400 400 

Coarse 

aggregates 
1100 1100 1100 1100 1100 1100 

Fine 

aggregates 
600 540 480 420 360 300 

Copper 

slag 
0 60 120 180 240 300 

Water 180 180 180 180 180 180 

Table 3: Mix Proportions Details (In Kg/M3) Considered in 

the Present Studies 

IV. EXPERIMENTAL WORK 

The results of fresh properties of concrete such as slump and 

compaction factor are determined and hardened properties 

such as compressive strength, flexural strength, and fatigue 

analysis are presented. 

A. Rheology of Concrete 

Fresh concrete or plastic concrete is a freshly mixed material 

which can be moulded into any shape. The relative quantities 

of cement, aggregate and water mixed together to control the 

properties of concrete in the wet state as well as in the 

hardened state. Tests adopted for measurement of workability 

in the present investigation are: 

1) Slump test 

Slump values ranges from 33 mm to 75 mm and compaction 

factor ranges from 0.85 to 0.91. Mix-6 of 60% copper slag 

replacement yielded maximum slump values of 75 mm which 

shows good workability than the other mixes. 

B. Compaction factor test 

Mix Designation 
Slump        

(mm) 

Compaction 

factor 

CC (control 

concrete) 
33 0.91 

Mix-1 (10% CS) 35 0.91 

Mix-2 (20% CS) 47 0.89 

Mix-3 (30% CS) 54 0.88 

Mix-4 (40% CS) 61 0.88 

Mix-5 (50% CS) 72 0.88 

Mix-6 (60% CS) 75 0.85 

Table 3: Measurement of Workability 

1) Concrete Slump Test 

Age Strength per cent 

1 day 16% 

3 days 40% 

7 days 65% 

14 days 90% 

28 days 99% 

Table 4: Compressive strength of concrete at various ages 

Grade of 

Concrete 

Minimum 

compressive 

strength N/mm2 at 

7 days 

Specified 

characteristic 

compressive strength 

(N/mm2) at 28 days 

M15 10 15 

M20 13.5 20 

M25 17 25 

M30 20 30 

M35 23.5 35 

M40 27 40 

M45 30 45 

Table 5: Compressive strength of different grades of 

concrete at 7 and 28 days 

A total number of 6 concrete cube specimens of standard 

dimension 150x150x150 mm were cast as per mix design and 

compressive strength test were conducted to evaluate the 

strength development of concrete mix containing copper slag 

of different proportions at curing periods of 3, 7 and 28 days 

in a compressive testing machine, as per IS: 516-1976. The 
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cube compressive test results of various mixes considered in 

comparisons is given in Table 1. 

 

Mix 

Designation 

Avg. Compressive Strength 

in N/mm2 at Curing Period 

of 

Percentage 

Strength 

Gain at 

28DAYS 

3 

DAYS 

7 

DAYS 

28 

DAYS 
 

CC (control 

concrete) 
16.20 27.55 35.80 - 

Mix-1 (10% 

CS) 
18.90 30.10 45.00 29.00% 

Mix-2 (20% 

CS) 
24.10 31.30 47.50 33.80% 

Mix-3 (30% 

CS) 
25.83 33.10 49.10 37.80% 

Mix-4 (40% 

CS) 
27.20 35.40 55.20 55.70% 

Mix-5 (50% 

CS) 
24.10 30.20 50.20 40.50% 

Table 6: Compressive Strength Test Results 

C. Flexural Strength 

1) Flexural Strength Test of Concrete (Is: 516-1959) 

The Flexural Strength of Concrete, which comes into play 

when a road slab with inadequate sub-grade support is 

subjected to wheel loads and / or there are volume changes 

due to temperature / shrinking. IS: 516-1959 – Methods of 

tests for strength of concrete. Beam mould of size 15 x 15x 

70 cm (when size of aggregate is less than 38 mm) or of size 

10 x 10 x 50 cm (when size of aggregate is less than 19 mm). 

Tamping bar (40 cm long, weighing 2 kg and tamping section 

having size of 25 mm x 25 mm).  

Mix 

Designation 

Avg. Flexural Strength in 

N/mm2 at Curing Period of 

Percentage 

Strength 

Gain at 

28DAYS 

 
3 

DAYS 

7 

DAYS 

28 

DAYS 
 

CC (control 

concrete) 
4.50 6.00 8.00 - 

Mix-1 (10% 

CS) 
4.50 6.30 8.50 11.00 

Mix-2 (20% 

CS) 
5.30 6.70 8.80 11.30 

Mix-3 (30% 

CS) 
5.30 6.80 10.00 25.80 

Mix-4 (40% 

CS) 
5.30 6.80 10.00 26.60 

Mix-5 (50% 

CS) 
5.40 7.00 11.00 25.80 

Mix-6 (60% 

CS) 
4.80 6.90 9.00 12.50 

Table 7: Flexural Strength Test Results 

2) Accelerated Fatigue Load Testing 

Beam specimens of size 500x100x100 mm3 were cast using 

the mix proportion determined for Mix-4 where 40% of fine 

aggregate is replaced by copper slag and maximum strength 

is obtained and the specimens were cured for 28 days. The 

beam specimens are marked in the same way as for the static 

flexure test. The load cell was brought in contact with the 

loading frame placed on the specimen. The computer system 

and other instrumentations are kept ready. The support points 

at 400 mm apart from the bottom and 133.33 mm from the 

top. The load was then applied on the frame by giving data 

entries in the computer. The specimens were subjected to 

accelerated half sine wave form of cyclic loading tests at three 

stress levels 65%, 70% and 75% of static flexure failure load 

results got by the static flexural strength with a rest period of 

1s and frequency of load application being 2 Hz i.e., two 

cycles per second and the number of repetitions to failure 

under each stress level was recorded. The flexural static 

failure load is obtained as average flexural strength of three 

specimens and the values are given in Table 11. 

Mix 

Designation 

Flexural 

Load 

SR = 

0.65 

SR = 

0.70 

SR = 

0.75 

Mix-4 26.00 KN 
17.00 

KN 

18.00 

KN 

20.00 

KN 

Table 8: Fatigue Loads at Different Stress Ratios 

D. Durability  

1) Test of Sulphate Resistance on Copper Slag Admixed 

Concrete  

Sulphate resistance of concrete is determined by immersing 

test specimens of size 100 X100 X 100 mm cubes in 10% 

sodium sulphate. The deterioration of specimens was 

presented in the form of percentage reduction in weight and 

percentage reduction in compressive strength of concrete 

specimens at 28 days.  

2) Test of Acid Attack Copper Slag Admixed Concrete  

Acid attack is determined by immersing test specimens of 

size100 X100 X 100 mm cubes in 10% H2So4 solution and 

10%HCl solution respectively. The deterioration of 

specimens was presented in the form of percentage reduction 

in weight and percentage reduction in compressive strength 

of concrete specimens at 28 days. 

V. RESULTS AND DISCUSSION 

The test results indicated that all mixtures yielded comparable 

or higher compressive and flexural strengths than the control 

mixture for all curing periods. Furthermore, as copper slag 

content increases the compressive and flexural strength 

increases up to 40% replacement. Beyond that, the strength 

decreased with an increase in copper slag content. The 

reduction in compressive strength for concrete mixtures with 

higher copper slag content may be due to increase in the free 

water content that results from the low water absorption 

characteristics of copper slag in comparison with sand. This 

causes a considerable increase in the workability of concrete 

and thus reduces concrete strength with a reduction in 

cohesion. Mix-4 specimens yielded the highest average 28 

days compressive strength of 55.56 N/mm2, almost 55% 

higher compared with 35.80 N/mm2 for the control mix. An 

increase of 56% of compressive strength was obtained at 28 

days for Mix-4 specimens, compared to 7 days strength. But 

for control specimens, the increase in strength was only 28% 

compared to 7 days strength. Also Mix-4 specimens yielded 

the highest average 28 days flexural strength of 11.06 

N/mm2, almost 27% higher compared with 8.00 N/mm2 for 

the control mix. An increase of 58% of flexural strength was 
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obtained at 28 days for Mix-4 specimens, compared to 7 days 

strength. But for control specimens, the increase in strength 

was only 32% compared to 7 days strength. For control 

mixes, travel time of ultrasonic waves in concrete is greater 

and hence pulse velocity in control mix is relatively less when 

compared to copper slag incorporated mixes. 

A. Compressive Strength  

It can be observed that by partially replacing sand with copper 

slag up to 40%, the compressive strength of concrete 

increased. For M20 Grade Mix Concrete (40% of copper slag 

replacement), the compressive strength at 28 days were 41.05 

N/mm2 and 55.17 N/mm2 compared with 36.8 N/mm2 for 

the control mixture. For M30 Grade Mix Concrete (40% of 

copper slag replacement), the compressive strength at 28 days 

were 47.41 N/mm2 and 57.24 N/mm2 compared with 41.16 

N/mm2 for the control mixture. These variations are shown 

in fig 1.0. Copper Slag has a lower water absorption capacity 

when compared with Sand. The lower water absorption 

capacity causes increased free water content there by 

decrease in Compressive Strength. This further causes 

increase in the workability.  

B. Flexural Strength  

The results of Flexural Strengths for M20 Grade Mix 

Concrete (40% of copper slag replacement) the 28 days 

Flexural strength were 4.747 N/mm2 compared with 4.44 

N/mm2 for the control mixture. For M30 Grade Mix (40% of 

copper slag replacement), the 28 days Flexural strength were 

5.28 N/mm2 compared with 4.87 N/mm2 for the control 

mixture. They are also plotted pictorially as shown in fig. 3.0. 

The results show that at 28 days is Copper slag mixed (40% 

replacement) concrete has a higher Flexural Strength than the 

control concrete.  

C. Durability  

1) Acid attack of Concrete Specimens (H2SO4) Loss of 

Weight (In %) - 10 % H2So4 Solution Immersion  

It can be observed that for M20 grade mix the percentage loss 

of weight for controlled mix is 19.68 % for 28 days, while for 

40% of copper slag replacement the percentage loss of weight 

is 13.16 % for 28 days. For M30 grade mix the percentage 

loss of weight for controlled mix is 13.985 % for 28 days 

while for 40% of copper slag replacement the percentage loss 

of weight is 7.409 % for 28 days. The percentage weight loss 

is observed to be increasing in correspondence with time.  

2) Loss of Compressive Strength (In %) - 10 % H2So4 

Solution Immersion  

It can be observed that for M20 grade mix the percentage loss 

of compressive strength for controlled mix is 19.02% for 28 

days, respectively while for 40% of copper slag replacement 

the compressive strength loss is 51.38 % for 28 days. For M30 

mix, the % loss of compressive strength for controlled mix is 

21.55 % for 28 days while for 40% of copper slag 

replacement the compressive strength loss is 53.15 % for 28 

days. 

The test result indicates that the concrete with 

copper slag has lesser in resistance to the H2So4 solution than 

the control concrete. Therefore, the following conclusions 

were made on acid attack. The concrete prepared with copper 

slag showed relatively higher mass change. Although both 

control and copper slag concrete suffered slight mass losses 

during the early periods, the overall loss in mass of the copper 

slag replaced specimens was much higher. All concrete 

specimens get affected by acid attack. The outer portion of 

cubes gets destroyed and there is a maximum reduction of 

3mm at all sides for all specimens. Control specimens showed 

higher resistance to acid attack than copper slag replaced 

specimens. So the conclusion is made that controlled 

specimen has higher resistance to acid attack compared to 

copper slag admixed concrete.  

3) Acid attack of Concrete Specimens (HCl) Loss of Weight 

(In %) - 10 % HCl Solution Immersion  

It can be observed that for M20 grade mix the percentage loss 

of weight for controlled mix is 7.695 % for 28 days while for 

40% of copper slag replacement the percentage loss of weight 

is 6.629 % for 28 days. For M30 grade mix the percentage 

loss of weight for controlled mix is 3.75 % for 28 days while 

for 40% of copper slag replacement the percentage loss of 

weight is 2.769 % for 28 days. The percentage weight loss is 

observed to be increasing in correspondence with time.  

4) Loss of Compressive Strength (In %) - 10 % HCl Solution 

Immersion  

It can be observed that for M20 grade mix the percentage loss 

of compressive strength for controlled mix is 8.23 % for 28 

days while for 40% of copper slag replacement the loss in 

compressive strength is 41.42 % for 28 days. For M30 grade 

mix controlled concrete the % loss of compressive strength is 

11.13 % for 28 days while for 40% of copper slag 

replacement the loss in compressive strength is 42.73 % for 

28 days. 

The percentage loss is observed to be increasing in 

correspondence with time. Control specimens showed higher 

resistance to HCl acid attack than copper slag replaced 

specimens. Deterioration of concrete was not occurring due 

to HCl attack. There will not be any considerable reduction 

in mass due to HCl attack.  

5) Sulphate attack of Concrete Specimens (Na2So4) Loss of 

weight (In %) - 10 % Na2So4Solution Immersion  

The percentage loss of weight is Nil. This shows that Copper 

slag admixed concrete have the resistance against Na2So4 

solution.  

6) Loss of Compressive Strength (In %) - 10 % Na2So4 

Solution Immersion  

The percentage loss of compressive strength is Nil. 

Deterioration of concrete was not occurring due to sulphate 

attack. There will not be any considerable reduction in mass 

due to sulphate attack. 

VI. CONCLUSION 

The workability of concrete increases significantly with the 

increase of copper slag content in concrete mixes. The 

inclusions of copper slag have considerably enhanced the 

strength characteristics of pavement quality concrete. The 

results of cube compressive, static flexural strength test have 

indicated that the strength increases with respect to the 

percentage replacement of copper slag by the weight of fine 

aggregate was up to 40% replacement. The compressive 

strength of cube and flexural strength of beam at 28 days 

curing period was increased by 31.6% to 54.87% and 10.87% 

to 26.62% respectively with replacement of copper slag. The 
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highest compressive and flexural strength obtained was 54.56 

N/mm2 and 11.07 N/mm2 respectively at 40% replacement. 

The comparison of fatigue life have indicated that the number 

of repetitions to failure of Mix-4 specimens was more up to 

0.75 stress ratio than the allowable number of repetitions to 

failure suggested by IRC: 58. Therefore, it is recommended 

that copper slag admixed concrete up to 40% can be 

advantageously used for pavements carrying lower traffic 

loads. 
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