
 

 

 

 

Abstract Cast stone (CS) is a masonry product 

of white and/or gray cement, sands, beaten 

stone, or herbal gravels this is used to resemble 

herbal reduce stone in architectural trim, 

decoration, and characteristic elements on 

homes and different structures. Recycled 

aggregate is made from cast stone and is used to 

safeguard the environment and promote the 

ideals of sustainable development. Large 

volumes of solid waste are generated at cast off 

aggregates sites and restoration programmes, 

which are now utilised as landfill. By reusing 

and recycling castoff aggregates, a better 

economics may be reached while minimising 

environmental impact. 

According on literature review, most previous 

studies focused solely on concrete strength 

measures using various percentages of castoff 

particles. In this study, durability is considered 

in addition to strength attributes. By substituting 

coarse particles with castoff aggregates, this 

project investigates the workability, compressive 

strength, split tensile strength, flexural strength, 

and durability of concrete. The percentage 

replacement of destroyed aggregates employed 

in this study is 0 percent, 10%, 20%, 30%, 40%, 

and 50%. 

1. INTRODUCTION 

Concrete is one of the most widely used building 

materials because it can be shaped into virtually 

any shape, has high compressive strengths, is 

widely accessible almost anyplace, and is 

significantly less expensive than other building 

materials such as metal or fibre composites. 

Cement powder, coarse and nice aggregates, 

frequently sand and overwhelmed rock, and 

water are used to make concrete. A hand mixer 

or a large batch plant may be used to combine it. 

Because castoff aggregates vary from 

herbal sands in phrases of characteristics, it 

might be high-quality with a purpose to forecast 

the characteristics of the ensuing concrete with 

out present process large laboratory research. 

Numerous tries were made to expect the effect 

of mixture bodily and chemical characteristics at 

the clean and hardened homes of concrete and 

supply concrete blend layout processes. These 

think about some of mixture parameters, 

consisting of particle length distribution, most 

mixture length, and mixture type, to a few extent 

(herbal or crushed). However, due to the fact 

those strategies are primarily based totally on 

statistical information from a massive range of 

concrete mixes, the findings are widespread and 

won't deliver the favored very last concrete 

features withinside the case of a particular form 

of aggregate, together with crusher dirt or 

synthetic aggregates. Furthermore, concrete 

compressive electricity predictions are primarily 

based totally at the w/c ratio, which can be 

correct for regular aggregates however can be 

faulty for relatively angular or very great 

particles. Inconsistency measures can also 

additionally have comparable impacts. 

Cast stone (CS) is a masonry product consisting 

of white and/or grey cement, sands, crushed 

stone, or natural gravels that is used in 

architectural trim, decoration, and function 

elements of buildings and other structures to 

imitate natural cut stone. In architectural 
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applications, cast stone, a form of precast 

concrete, has been frequently employed as a 

decorative and facing material in place of natural 

stone. The rich finishing of cast stone gives it 

the impression of actual, dimensional, cut 

building stone, but it's more weather and grime 

resistant. 

The purpose of this research was to see how 

castoff aggregates affected the strength and 

durability of M60 grade concrete mix. Using 

castoff aggregates, investigate the workability of 

high-strength concrete. To show how partial 

replacement of aggregates with castoff 

aggregates changes the characteristics of 

concrete. Investigations were carried out on M60 

grade in accordance with industry requirements. 

Concrete's durability qualities when coarse 

particles are partially replaced by cast off 

aggregates. 

Cast stone 

The cast of architectural actors The dry-cast or 

vibrant-tamp manufacturing method is used to 

create stone. Cast stone is a white Portland 

concrete material that is finely ground to 

resemble natural cut stone. A procedure for 

properly grading aggregates is used in the 

production method. The procedure also utilises a 

lot less water than comparable precast stone 

products, which adds to the natural stone look. 

 

2. LITERATURE REVIEWS 

Meyer et.al., 2001 Waste glass may be used as 

aggregate in concrete, according to a study. Only 

Group 1 raw materials were employed in the 

production of the four groupings. In group 2, 

glasses with a diameter of 600 m were utilised, 

as well as 10% fine aggregate. In group 3, 10 

percent of the cement was replaced with finely 

crushed glass powder with a size of 37 m. Group 

4 featured both 10% glass aggregate and 10% 

glass powder as a substitute for cement. This 

study demonstrated the many procedures 

involved in recycling glass, including separating 

it from other materials, cleaning it, and crushing 

it to the suitable size for the uses. 

Ammash et.al., 2009 The notion of employing 

glass waste with a size of up to 0.5cm as sand in 

mortar and concrete in percentages of 10, 20, 30, 

and 40% was studied. Increasing the amount of 

sand replacement affects the compressive 

strength of concrete and mortar, according to the 

findings. When 20 percent replacement is 

utilised, the compressive strengths of concrete 

and mortar are roughly (95 percent and 92 

percent) of the reference values. When the waste 

glass content was increased, the expansion of 

mortar specimens in the mix rose, and the 

expansion is somewhat greater at 20% sand 

replacement. 

K. Harmon et al 2007 The physiological 

functions of a rotary kiln accelerated slate light-

weight mixture for high energy and high overall 

performance light-weight concrete have been 

explored. The structural characteristics of the 

light-weight mixture used haven't any impact at 

the elastic modulus, compressive energy, precise 

creep, splitting tensile energy, or different 

homes of light-weight concrete. Concrete 

production, transportation, placement, and 

pumping are all affected. Raw components and 

rotary kiln methods are addressed. 

3.MATERIALS USED AND MIX 

DESIGN 

Cement 

Portland concrete is made from calcareous 

minerals combined with limestone or chalk, 

similar to argillaceous minerals combined with 

shale or mud. This experiment used ordinary 

Portland cement of grade 53 (ACC cement), and 

various tests on fine aggregates were conducted 

on this material. 
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OPC 53 Grade cement 

Coarse aggregate 

Particles with an estimated diameter more than 

4.75mm but a range of 9.5mm to 37.5mm are 

given coarse totals. In this study coarse 

aggregate of nominal sizes of 20mm, 12mm are 

used. 

Fine aggregates 

Fine combination is made of sands accrued from 

both the land or the sea. Natural sand or beaten 

stone are the maximum not unusual first-class 

aggregates, with the majority of particles passing 

thru a 4.75mm display. 

Cast off stone aggregates 

Cast stone is a special type of reconstituted 

stone.  In building and construction cast stone is 

often preferred due to flexibility of installation 

and adaptability to create structural 

components.  It is regularly used as an 

alternative to quarried stone as it looks, performs 

and weathers similarly to natural stone, but at a 

fraction of the cost. Cast stone is also chosen 

over natural stone for its strength, colour, texture 

and for its freeze/thaw resistance.  As it is free 

from the naturally occurring imperfections and 

stratification, found in quarried stone, it is much 

more versatile and adaptable than its natural 

alternative. 

In this the coarse aggregates of maximum 20mm 

size are used which is having size is greater than 

4.75mm size. 

 

 

Mix design of M60 Grade concrete 

Final mix properties as per IS 10262 code 

1:1.29:2.589 at w/c 0.32 

Mix Proportions of concrete 

The table below shows mix kinds with % 

relative proportions and blend proportions of 

component elements. 

 

4. EXPERIMENTAL STUDY 

Slump Cone test 

The concrete hunch examination is performed to 

determine the consistency of dazzling concrete 

before it hardens. It is used to determine the 

software of freshly mixed concrete and, as a 

result, its flowability. It will also be used to 

identify a set that has been wrongly mixed. The 

take a look at's recognition stems from the 

convenience with which the tool is utilised and 

the interplay is monitored. 

Compressive strength 

The compressive strength of concrete is a 

fundamental property that plays a crucial role in 

determining the structural integrity and 

durability of concrete structures. It is a measure 

of the concrete's ability to withstand axial loads 

or forces that tend to squeeze or crush the 

material. Compressive strength is one of the key 

factors considered in the design and assessment 

of concrete structures, and it is vital in ensuring 
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that concrete can support the applied loads 

without failing. 

Split tensile strength 

One of the most fundamental and fundamental 

qualities of concrete is its inflexibility. A part 

versatility test in a strong chamber is a process 

for determining the bond's unbending nature. 

Because of its weak nature, the strong is 

extremely feeble under stress and cannot be 

relied upon to oppose the immediate weight.  

Flexural strength  

The flexural strength of concrete is one measure 

of the tensile strength of unreinforced concrete. 

It refers to the ability of the concrete beam or 

slab that is being tested to resist bending. It is 

measured in Modulus of Rupture (MR), a 

measurement that is used to inform the design of 

concrete products. 

Durability of concrete 

The lasting durability of concrete is contingent 

upon several factors: The density and low 

permeability of the cement paste structure. The 

inclusion of entrained air under extreme 

conditions to counteract freeze-thaw cycles. The 

use of graded aggregates that are both robust and 

inert. 

5. RESULTS AND ANALYSIS 

Slump cone test 

 
Comparison of slump cone test results 

Compressive strength 

 
Comparison of compressive strength 

Split tensile strength 

 
Comparison of split tensile strength 

Flexural strength 

 
Comparison of flexural strength 

Durability of concrete 

 
Acid attack test results 
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Sulphate attack test results 

 
Alkaline attack test results 

 
Chloride attack test results 

RCPT Test 

 
Rapid chloride permeability test results 

Water permeability test 

 
Water permeability test results 

6. CONCLUSIONS 

The purpose of this study is to investigate the 

strength and durability of concrete utilising 

varying rates of cast off aggregates in M60 

grade concrete, ranging from 0% to 50%. The 

following findings were made as a result of this 

investigation. 

1. For M60 grade concrete, the slump cone test 

esteems increment when the extent of 

castoff is expanded from 0% to 50%. 

2. The 30% percent castoff aggregates yielded 

the most elevated compressive strength for 

the M60 grade following 7 days and 28 days 

of relieving, contrasted with different 

blends. 

3. To keep up the ideal workability, the 

measurement of super plasticizer must be 

brought up pair with the castoff aggregates. 

4. For M60 grade concrete blend, the rate loss 

of compressive strength for corrosive, basic, 

sulfate, chloride, and alkalinity arrangement 

increments as the extent of castoff 

aggregates increments from 0% to 50%. 

5. The quick chloride porousness test is 

performed with fluctuating groupings of 

castoffaggregates going from 0% to 50%. 

As the extent of castoff is expanded, the 

RCPT esteem brings down. 

6. As the measure of castoff aggregates in the 

water penetrability rises, the profundity of 

entrance for the M60 grade increments. 
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