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ABSTRACT—  

When creating a suitable concrete , it's important to take workability, strength, durability, economic considerations, and sustainable development concerns into 

account. Since it uses less cement, using copper slag as a partial replacement for cement is a good way to reduce pollution and conserve resources. In addition, 

silica fume and copper slag are combined to strengthen concrete constructions. The major goal of this study was to increase concrete durability by optimising critical 

concrete mix design variables such cement factor, water-to-binder ratio (w/b), copper slag, and silica fume. To accomplish this, standards-based experimental 

research was done to optimise modifications in the aforementioned fields. According to the study's findings, mixing copper slag and silica fume together with 

cement factor and w/b ratio values that are appropriate results in a mix design that is stronger, more lasting, and easier to work with. 

  Keywords— suitable concrete, workability, durability, mix design, modifications,  

I. Introduction 

Concrete is a most common advancement material on earth. It is made by mixing coarse and fine aggregates, water, bond, and included substances in a 

particular embraced degree. Concrete has found use in liberal an extensive variety of improvement shape road, channel, linings, platform, and dams to 

the most exquisite and stylish of structures. With the extension of support to supply required versatility, moves in essential framework, and the usage of 

pre-pushing and post tensioning, it has transformed into the chief helper material. 

Concrete is a most broadly utilized building material for different sorts of structures because of its auxiliary solidness and quality. The way toward 

choosing appropriate elements of concrete and deciding their relative sum with the goal of delivering a concrete of the required quality solidness and 

usefulness as monetarily as conceivable is named the concrete blend plan. The compressive quality of solidified concrete is by and large viewed as a list 

of its different properties relies on numerous variables. 

The Ordinary Portland Cement (OPC) is one of the principle fixings utilized for the creation of concrete and has no option in the common development 

industry. Lamentably, generation of concrete includes emanation of a lot of carbon-dioxide gas into the climate, a noteworthy patron for nursery impact 

and an Earth-wide temperature boost, thus it is inescapable either to scan for another material or incompletely supplant it by some other material1. Fly 

fiery debris, Ground Granulated Blast heater Slag, Rice husk powder, High Reactive Met kaolin, silica rage are a portion of the pozzolanic materials 

which can be utilized in concrete as halfway substitution of bond. Expansion of silica smoke to concrete has numerous points of interest like high quality, 

sturdiness and decrease in bond generation. Concrete is a composite material, where coarse and fine aggregates are filler material and bond stick is 

restricting material. Concrete is composite of sand, shake, pummeled shake, or other aggregate held together by a hardened paste of weight driven bond 

and water. The totally mixed fixings, when suitably proportioned, impact a plastic mass which to can be tossed or framed into a destined size and shape. 

Perpetual supply of the bond by the water, concrete winds up detectably stone like in quality and hardness and has utility for a few reasons. 

II. LITERATURE REVIEW 

Vaičiukynienėa et al. (2012) has examined about utilization of by-product waste silica in concrete–based materials. It was discovered that the optimum 

content of thermally activated technogenic silica gel additive under the conditions explored was up to 10% of the total quantity of the cement. After 28 

days of hardening, the strength of hardened cement paste increased 7 MPa when the quantity of the additive was – 10% of the total weight when compared 

to the strength qualities of the samples with no additives used. After 28 days of hardening, the strength of the hardened cement paste increased 7 MPa 

(with 10% additive), compared with the control specimen without additives. This quantity of silica gel additive enables to decrease the quantity of used 

cement. 

Roy (2012) learned about that effect of partial replacement of cement by silica fume on hardened concrete. In the present study, an attempt has been made 

to investigate the strength parameters of concrete made with partial replacement of cement by SF. Very little or no work has been carried out using silica 
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fume as a replacement of cement. Moreover, no such attempt has been made in substituting silica fume with cement for low/medium grade concretes 

(viz. M20, M25). Properties of hardened concrete viz Ultimate Compressive strength, Flexural strength, Splitting Tensile strength has been determined 

for different mix combinations of materials and these values are compared with the corresponding values of conventional concrete. From the study it has 

been observed that maximum compressive strength (both cube and cylinder) is noted for 10% replacement of cement with silica fume and the values are 

higher (by 19.6% and 16.82% respectively) than those of the normal concrete (for cube and cylinder) where as split tensile strength and flexural strength 

of the SF concrete (3.61N/mm2 and 4.93N/mm2 respectively) are increased by about 38.58% and 21.13% respectively over those (2.6 N/mm2 and 4.07 

N/mm2 respectively) of the normal concrete when 10% of cement is replaced by SF. 

Raveendran and kumar (2015) learned about the performance of silica fume on strength and durability of concrete. In this study, effects of mineral 

admixtures on the water permeability and compressive strength of concretes containing silica fume (SF) were experimentally investigated. The main 

parameter investigated in this study is M20 grade concrete with partial replacement of cement by silica fume.They were incorporated into concrete at the 

levels of 0%, 5%, 10%, 15% and 20%. This paper presents a detailed experimental study on compressive strength, split tensile strength and flexural 

strength at an age of 7and28 days. Test results indicate that use of silica fume in concrete has improved the performance of concrete in strength at a 

particular percentage replacement. Although the highest compressive strengths of concretes observed was 10% silica fume mix for ordinary Portland 

cement and were reduced as the increase in the replacement ratios. 

Patnaik et al. (2015) they studied about the force and toughness functions of concrete having copper waste as a fractional substitution of sand and results 

have been presented in this paper. Two different kinds of Concrete Grade (M20 & M30) were used with different proportions of copper slag replacement 

(0 to 20%) in the concrete. Strength & Durability properties such as Compressive Strength, Split Tensile Strength, Flexural Strength, Acid Resistivity 

and Sulphate Resistivity were evaluated for both mixes of concrete. test results explains that the strength functions of concrete has better having copper 

slag as a partial substitute of Sand (up to 40%) in concrete but in terms of stability the concrete found to be low resistant to acid attack and better resistance 

against sulfate attack. 

Raza et al. (2015) the concrete performance by using iron slag as a partial replacement of coarse aggregates in concrete. In this study the coarse aggregate 

(CA) were partially replaced with iron slag aggregate at different proportions of 0%, 10%, 20%, 30% 40% and 50%. Compressive strength and Flexural 

strength on M40 grade of concrete with 0.45 water/cement ratio were investigated. In which to determine and check out the compressive strength, Flexural 

strength, and split tensile strength of concrete with various percentages of iron Slag Aggregate. The result has been found from the various tests which 

were compared with conventional concrete. Thus the use of iron slag in concrete could enhance the strength in concrete. 

Chauhan and Bondre (2015) has clarified about the incomplete replacement of sand by copper slagin concrete. This paper reports the exploratory 

examination which researched the halfway replacement of sand with quarry dust. At first cement concrete block was contemplated with different extents 

of cement concrete + copper slag(M 20 and M25). The test comes about demonstrated that the expansion of copper slagfine aggregate proportion of 30%, 

40% and half was found to upgrade the compressive properties. 

III. EXPERIMENT AND METHODOLOGY 

Table-1 Sieve Analysis of Coarse Aggregates (20mm size) 

Sieve size Weight Retained Cumulative Cumulative %Weight Passing 

Weight Retained Weight Retained% 

80 mm 0 0 0 100 

40 mm 0 0 0 100 

20mm 416 416 20.8 79.2 

10 mm 1584 2000 100 0 

4.75mm 0 2000 100 0 

2.36mm 0 2000 100 0 

1.18mm 0 2000 100 0 

600µm 0 2000 100 0 

300µm 0 2000 100 0 

150µm 0 2000 100 0 

Sum of cumulative weight retained % = 20.8 Coarse aggregates size =20mm 

Aggregates taking for sieving = 2 kg 

Table-2 Sieve Analysis of Coarse Aggregates (10mm size) 
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Sieve size Weight retained Cumulative weight 

retained 

Cumulative weight 

retained 

%weight passing 

% 

40mm - - - - 

20mm 0 0 0 100 

10mm 1460 1460 73 37 

4.75mm 540 2000 100 0 

2.36mm - 2000 100 0 

1.18mm - 2000 100 0 

600µm - 2000 100 0 

300µm - 2000 100 0 

150µm - 2000 100 0 

Sum of cumulative weight retained %= 73.0 

IV. Conclusions 

➢ All of the concrete containing silica fume and copper slag showed normal consistency equal and higher than the control concrete. Up to 10%, 

and 20% replacement the normal consistency was mostly constant minor differences, at 30% replacement the normal consistency had shown 

a slight increment to 35%. 

➢ Slump shows that the workability increases with the increase in the percentages of contain silica fume and copper slag. All investigated 

containing silica fume and copper slag mixtures has height slump values and acceptable workability. 

➢ Flexural strength is increments when the 0 to 20% of level of the silica fume increment and diminishing from 30% used of silica fume with 

the age of 28 days.  
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