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Abstract: 

A lot of researches are happening around the world for the treatment of waste. Many waste 

materials will be used as the raw materials in many industries, such that the energy and 

natural resources consumption will become low. And this will decrease the negative effect on 

the environment and helpful for the establishment of secondary and tertiary industries. Caps 

and waste are the older terms and are waste products in the older ages. But after the 

advancement in technology this Caps and the waste can be used as a raw material for many 

other industries. The current study considers the utilization of recycled aluminum waste in 

producing concrete and gives out the information of utilizing a Caps of aluminum in the 

concrete as a replacement of Coarse aggregate and, which is the third most available 

rawmaterialsubsequentlyOxygen and Silicon, and which can reduce the Corrosion effect in 

the Concrete. This paper alsoseeks to reduce the natural aggregates which we get from 

blasting and crumbling down of naturalmountains. The research has been performed to 

develop an environment friendly solution to utilise hazardous waste from the aluminum 

industry using Aluminum caps of size nearly about cm which are partially replacing coarse 

aggregates by 10, 15 and 20 % in the Concrete. TheCompressive and Flexural strength of the 

Concrete is determined and computed with the NominalConcrete. In contempt of disposing 

of, burning and lending money for landfills, this Caps can be utilised as one of the composites 

of Concrete. Keywords: Recycled Concrete, Aluminum Caps, Environmental Impact, Natural 

aggregate. 

INTRODUCTION: 

General 

Concrete is the mostly consumed material 

around the world. In addition, concrete is 

the 2 nd mostconsumed substance in the 

world-behind water. It is one of the 

world’s most adaptable and extensively 

used construction materials, ready mixed 

concrete provides for durable, buoyant 

andsustainable end products The worth of 

this Industry over $37 billion,. On the 

other hand, tremendous quantity of by-

product materials is engender from 

industries, domestic, and agricultural 

activities. These byproducts orso-called 

waste materials acquire lots of 

environmental problems. Because of the 

rapid increase of Aluminum in automobile 

industry around the world and in the same 

way the Caps deposits are increasing, and 

the recycling industryis very poor in India 

whereas in developed countries the rate of 

recyclibilty is very high. . Therewere many 

studies to use Aluminium as a building 

material as a replacement of cement, Fine 

Aggregate and Coarse aggregate. The final 

results gave a conclusion that the 

Aluminium productsshows much variance 

at the different percentage of replacement. 

Puertas et al. stated that Dross from 

Aluminium having high amount of 

alumina can be utilized as raw material in 

cement manufacturing industry . Pereira et 

al. studied the hardened properties of 
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Aluminium waste (AW) on the PPC and 

said that it can be used as a partial 

replacement of binder up to certain percent 

and it will be useful in both economic and 

environmental purposes . As the 

replacement of Dross of Aluminium 

increases stated that the compressive and 

Permeability value of the concrete 

decreases and similarly the amount of 

entrapped air is extensively increases and 

it causes the adverse effect on the concrete 

mix and on its permeability properties and 

Dross of Aluminium used as an expanding 

agent, it can be used in the manufacturing 

of building floors, blocks and pre-moulded 

panels. And this alloy is likewise used 

broadly for aerospace, automotive, 

railroad, and different business programs, 

gives lightweight, good corrosion 

resistance, and awesome formability . The 

concrete produced with 30% Al dross 

alternative reviews a higher fee of flexural 

2 strength devaluation because of 

inhomogeneity inside the distribution of 

hydration products in concrete at hot 

climate situations. By substitute of these 

materials within the concrete this kind of 

concrete will be low-cost and ecological 

beneficial inside the area of construction 

1.2 Problem Background Aluminium is the 

maximum considerable metal located in 

the earth’s crust, Aluminium is extremely 

good for the metals low density and for 

capability to face up to corrosion due to 

the phenomenon of passivation. Given the 

reality that India’s in per capita 

consumption of Aluminium remains one of 

the lowestat 2.2 kg against a world average 

of 8kg, with 22-25 kg in advanced 

countries, it will likely be too early to 

name it an afternoon, however the location 

of challenge right here is the complete lack 

of shape for Aluminium Caps managing 

and secondary metal recovery. The 

manufacturing and consumption of 

Aluminium have multiplied notably 

worldwide in recentyears and has created a 

huge deposit in the domestic wastes and 

landfills. However, the rate of recycling 

plastic bottle was only 25% and the 

remaining was sent to landfill or 

incinerate. Despite the fact of increasing 

cost for landfill, Aluminium cap required a 

significant amount of time, approximately 

up to hundreds of year to be fully 

decomposed. On the other hand, high 

demandsfor raw materials such as natural 

aggregate due to the rapid increase of 

population and construction development 

has caused a heavy exploitation of the 

natural resources. Continuous of natural 

aggregate quarrying produced issues like 

damaging the environment and depleting 

fast,causing a shortage in natural 

aggregate. Thus, comprising the Negative 

environmental effect of aluminum cap and 

the depletion of natural aggregate, make 

use of waste aluminum cap as a partial 

mixture replacement in concrete has 

foreseen to end up the appreciably 

powerful solution for the issues. The 

development of Aluminium cap aggregate 

as construction materials are important to 

both the construction and Aluminium 

recycling industry as it is essential to 

preserves our depleting natural resources.  

OBJECTIVES:  

Due to high consumption of Aluminium in 

all the manufacturing industries, and the 

recyclingprocess is very weak in our 

country so these can be used to partially 

replace the coarse aggregate  

Objectives of the Study are: 

 • To determine the Strength of the 

concrete when it is maximum percent 

replaced withthe Aluminium Caps.  

• To compare the hardened properties of 

the Aluminium Caps concrete with 

controlconcrete. • To reduce the use of 

natural Coarse aggregates with Aluminium 

waste.  
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• To determine various tests on the 

concrete made up of Aluminium waste. 

IMPLEMEMNTATION:  

To develop the concrete mix designs for 

this research project M25 grade of 

concrete is selectedand following the 

specifications specified in IS 10262-1982. 

 
 

FIG:-1 

 

 

Materials  

Materials used for this study are Ordinary 

Portland Cement, River Sand, Granite 

Aggregate, Aluminium Caps, Tap water. 

Aluminium Caps are used for partial 

replacement of coarse 

aggregate.Aggregates Aggregates from 

Hoshiarpur were used for this project, for 

both the fine and coarse aggregates,mix 

batch of aggregates were selected and tests 

were performed. 

 
 

FIG:-2 

 

 

 
 

Cement: Cement of OPC 43 of ACC 

manufacturer is selected. 

 
FIG:-3 

RESULT: 

Preparation of Cubes After the sample, has 

been mixed, the moulds are previously 

cleaned thoroughly with the lubricating 

agent. Immediately the cube moulds are 

filled with the sample material and the 

compaction is done with the help of 

tamping rod. So, that any trapped air voids 

left in the mouldcomes out otherwise these 

might reduce the strength of the concrete 

cube. Care must be taken while the 

compaction of the cubes of concrete. 

Because over compaction might cause the 

segregation of the aggregates and the 

replaced caps along with the cement mix. 

The former condition can reduce the final 

compressive strength of the concrete. The 

size of the mould (cubes)taken is about 

“150*150*150 mm. 
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 FIG:-4 

Compacting with compacting Bar and 

Vibration Three layers of the concrete mix 

is provided for the filling of cube of equal 

depth. Compactingis done with the help of 

tamping rod after each layer of 380mm 

long and weighing about 1.5 kg During the 

compaction of each layer, the strokes of 

the tamping rod should be 28 distributed 

evenlyover the surface of concrete and 

each layer is compacted to its full required 

depth. For the bettercompaction of the mix 

in the mould 25 strokes are provided. After 

the 3 layers are completed, the end (top) 

layer is levelled to the surface of the cube 

and placed on the mechanical vibrator 

form the uniform distribution of the 

concrete mix. To attain a good texture over 

the top layer, proper finishing is done. 

Vibration processshould be ceased assoon 

asthe surface ofthe concretemix in the cube 

appears smooth and all the entrapped air 

appears on the surface of the cube. 

Oncethe specimen has been compacted, it 

should not be left standing on the same 

bench as another specimen that is being 

compacted. If this is done, some vibration 

will be must be passed on to the first 

specimen and it will be more compacted 

than the other. 

 

FIG:-5 

 
FIG:-6 

The demoulding of the cubes moulded has 

done after 24-30 hrs. so as to attain a 

required compressive strength. If in any of 

the mould has not attained the 

sufficientstrength for the processof 

demoulding, furtherly more 12hrs are 

delayed for this former process. Care must 

be taken while removing the concrete from 

the mould apart otherwise cracks might 

occur during this process which might lead 

to the strength reducing of the concrete 

cube. After demoulding everycube, each 

cube is marked with a legible identification 

on the top or bottom using a waterproof 

crayon or some phosphorus paint. The 

mould must be cleaned thoroughly 

ensuring that grease or dirt should not be 

collected between the faces of the flanges 

otherwise gapes between the cubeplates 

might occur resulting in an irregular shape 

of the concrete cubes. 
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