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Abstract: Exhaustion of natural assets is a typical marvel in creating nations like India, because of quick urbanization and 
Industrialization including development of Infrastructure or different pleasantries. In perspective of this, civil engineers have 
begun scanning for appropriate other suitable option materials for concrete, so current regular assets could be saved to the 
conceivable degree for the future era. In this procedure, distinctive modern waste materials, for example, fly ash, furnace slag, 
quarry dust, construction waste, brick bats, broken glass waste, waste aggregate from demolition of structures, ceramic insulator 
waste, etc. and so forth have been attempted as a practical substitute material to the customary materials in concrete and has 
additionally been succeeded. In this study the waste glass powder is replaced by fine aggregates and ceramic/ vitrified tiles are 
replaced by coarse aggregates as far as experienced from pervious researches. In this study the waste glass powder (WGP) is 
replaced in two propositions (10% and 20%) as studied from previous researcher’s also ceramic/ vitrified tiles is replaced in 
concrete in different propositions as the rate of 5% to the total coarse aggregate up-to 20% of the total coarse aggregate, after 
replacing the natural aggregates in concrete the different properties Fresh and Hardened concrete properties studied.  
This investigation of exertion examinations the effects from guaranteeing tiles and waste glass powder as a characteristic 
aggregate and filler correspondingly as a fragmented supplanting about standard total in the cement concrete. The study  have 
been done to evaluating those hardened and durability properties for concrete. This examination requires showed that dislodging 
a bit rate of normal aggregates by tiles and glass powder makes basic change in properties from guaranteeing concrete. The 
properties concentrated on would 7days and 28days compressive strength, flexural strength, modulus of crack and sturdiness 
from ensuring break properties at cetera all through thusly, watching and stock arrangement of all instrumentation may be 
made strides. 
Keywords: Ceramic Tiles, Waste Glass, flexural strengthand split tensile strength.  

I. INTRODUCTION 
Concrete is an unnatural developed material and has excellent quality makes more well known among any other materials as a result 
of plastic state at the season of utilization. Concrete is the most broadly utilized man-made development material all around the 
world as a result of its predominant strength of being thrown in any alluring shape.  
It has synonymous with quality and life span, henceforth rose as the predominant development material for the foundation needs of 
the current circumstance. Strong waste administration has picked up a great deal of thoughtfulness regarding the exploration group 
as of late. As concerned solid waste, accumulated ceramic tiles and waste glass, has become a major problem of interest because of 
its non- biodegradable nature.  
Few of the waste glass is used as a reproduction of fresh glass in the glass industries, but on the same line ceramic tiles will be used 
to decorate or for land filling, unfortunately this kind of usage is not environment friendly and requires high cost to dispose of. In 
this way, the utilization of waste glass and ceramic tiles in the arrangement of concrete has been thought as an option transfer of 
such waste to secure the earth. It has been watched that the concrete made with ceramic tiles or waste glass might be utilized as a 
part of spots where wanted deformability or sturdiness is more essential than quality like the road establishments and bridge 
barriers. Disposed of drink glass bottles, being one of the huge metropolitan waste sorts has been a noteworthy worry in India as just 
couple of reusing channels can be recognized. Government information has demonstrated that around 173 tons of glass squander is 
produced every day in India, at the same time, the recuperation rate is under 3.3%. Today, disposed of waste glass as of now is a 
weight on the waste transfer offices in many parts of the world.In many nations, by and large glass bottles are quite recently utilized 
once or a couple of times and after that disposed of. Not at all like different types of waste like paper or natural constitutes, squander 
glass containers will stay stable after discarded at landfills and it likewise constitutes a high extent of the buildups should cremation 
is utilized for squander treatment. 
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II. LITERATURE REVIEW  
Ahmad Shayanand AiminXu (2016) Glass is shaky in the basic condition of cement and could cause malicious soluble alkali silica 
response issues.This property has been utilized to advantage by pounding it into a fine glass powder for consolidation into concrete 
as a pozzolanic material. In research facility tests, it can smother the salt reactivity of coarser glass particles and also that of normal 
responsive totals. It experiences helpful pozzolanic responses in the solid and could supplant up to 30% of bond in some solid blens 
with agreeable quality improvement. 
Sameer Shaikhet. al. (2015) In this examination the endeavors have been made to mostly supplant the cement and additionally sand 
by squander glass powder and smashed glass particles with break even with mix by 5% interim up to 20% substitution and watch its 
impact on the quality of cement following 7 days and 28 days of curing. 
Bhupendra Singh Shekhawat and Dr. VanitaAggarwal (2014) This paper display writing audit on substitution of cement by 
squander glass powder which incorporates ebb and flow and future patterns of research on the utilization of pounded glass powder 
in Portland bond concrete. 
Ana Mafalda Matos and Joana Sousa-Coutinho (2012) Pounded squander glass was ground (WGP) and utilized as a part of mortar 
as a halfway bond substitution (0%, 10% and 20%) material to discover materialness in concrete.  
A broad test program was completed including pozzolanic movement, setting time, soundness, particular gravity, substance 
examinations, laser molecule measure dispersion, X-beam diffraction and filtering electron microscopy (SEM) on WGP and 
protection from antacid silica response (ASR), chloride particle infiltration protection, retention by capillarity, quickened 
carbonation and outside sulfate protection on mortar containing WGP. 
Luiz A. Pereira-de-Oliveira et al. (2012) contemplate was to inspect the likelihood of reusing ceramic materials squander from 
holder glass, blocks and tiles of red-earth earthenware industry in Portugal as incomplete bond substitution in mortar and cement. 
The outcomes got affirm the pozzolanic movement of the grounded squander, gathered in the focal area of Portugal, making 
practical their fuse as bond mortars and solid parts. 
J.M. Khatib et al. (2012) This paper researches the execution of concrete containing glass powder as incomplete substitution of 
bond. Portland concrete (PC) was somewhat supplanted with 0-40% glass powder. Testing included ultrasonic heartbeat speed, 
compressive quality and ingestion. Examples were cured in water at 20°C. The outcomes show that the most extreme quality of 
cement happens at around 10% glass powder. Past 10% glass powder the quality of cement decreases and is lower than that of the 
control. 
Caijun Shi and KerenZheng (2007) examined the utilization of pulverized glasses as totals for Portland bond concrete has some 
negative impact on properties of the solid; be that as it may, commonsense appropriateness can at present be created 
notwithstanding utilizing 100% pounded glass as aggregates. 
Ahmad Shayanand AiminXu (2006) examine the execution of glass powder in concrete under site conditions, a site trial was led 
utilizing a 40 MPa solid blend, fusing different extents of GLP (0%, 20%, and 30%) as bond substitution. Chambers and crystals 
were likewise produced for the estimation of compressive and part rigidity, flexural quality, shrinkage, extension, ultrasonic 
heartbeat speed, volume of porous voids, and chloride porousness. Results demonstrated that quality pick up was slower in GLP-
bearing cement up to 28 days, yet at 404 years old days every one of the blends surpassed the 40 MPa target and accomplished 
around 55 MPa quality. 
Bashar Taha and GhassanNounu (2008) This examination work contemplates the plausibility of reused glass sand (RGS) and 
pozzolanic glass powder (PGP) in concrete as sand and bond substitution, separately. Ground granulated impact heater slag (GGBS) 
and metakaolin (MK) were utilized as a part of this examination to supplant Portland bond and explore the impact of RGS on the 
conduct and properties of cement contains mix of various cementitious materials. 
P. Asokan et al. (2010) An extensive research center tests were led to enhance the mechanical properties of glass fiber strengthened 
plastic (GRP) squander powder filled solid utilizing superplasticiser for broadening the degree for GRP squander reusing for various 
applications. Note that the compressive quality of solid examples created with GRP is around 45% higher than that of without the 
expansion of superplasticiser (with GRP squander) and around 11% higher than that of the control concrete (without GRP squander) 
with 2% superplasticiser. 
L.M. Federico and S.E. Chidiac (2009) This paper audits the writing relating to joining waste glass into concrete as a supplementary 
solidifying material. Pozzolanic properties of waste glass as a SCM and ASR are identified with molecule size and percent 
expansion. Lithium added substances control ASR extension; in any case, the instrument of this control presently can't seem to be 
characterized. 
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Tung-Chai Ling (2013) concentrated to reuse squander glass for the creation of various solid items, for example, solid pieces, self-
compacting concrete and structural mortar. Some of these claims to fame glass-solid items have been effectively marketed and are 
increasing more extensive acknowledgment. 
Md Daniyal and Shakeel Ahmad (2015) Thus, the pulverized waste earthenware tiles were utilized as a part of concrete as a 
supplanting for normal coarse totals with 10%, 20%, 30%, 40% and half of substitution. Subsequent to investigating comes about, 
the ideal estimation of waste clay tile to be utilized inside the solid blend with a water/concrete proportion of 0.5was decided as 
around 30%. 
Parminder Singh and RakeshSingla (2015) examined the utilization of clay tile total in solid generation. The paper gives an account 
of the execution of 3 distinctive cement blends containing diverse proportions of pulverized tiles having 20 mm most extreme size 
as coarse aggregates. 
O. Zimbili, W. Salim, M. Ndambuki (2014) The capacity of earthenware squanders to go about as a pozzolanic material in the 
generation of bond has been viably investigated. The outcomes demonstrated that temperatures utilized as a part of the assembling 
of these tiles (around 900⁰C) are adequate to enact pozzolanic properties of earth. They additionally demonstrated that, after 
enhancement (11-14% substitution); the bond mix performs better, with no morphological contrast between the concrete mixed with 
artistic waste. 
Dr. T. Sekar et al. (2011)This paper depicts the examinations led on quality attributes of cement made with using waste materials 
viz: artistic tiles, clay separator squander, and broken glass pieces. 
Anna Halicka et al. (2013) contemplated on conceivable reuse fired sterile squanders as the aggregates (both fine and coarse) in 
concrete. Concentrates on properties of these aggregates and properties of cement containing this total are exhibited. 
Hiroshi Higashiyama et al. (2012) This paper shows the consequences of test examination on compressive quality and protection 
from chloride particle entrance of mortars made of clay squander as fine aggregates. 

III. MATERIAL & MIX DESIGN. 
A.  Cement 
Cement is mixed with water and materials as sand, gravel, and stone to make concrete.  It is conformed to the requirement of Indian 
Standard specification IS: 455 (2015). The tests on cement were carried out as per IS: 4031(1988).  

B. Waste Glass Powder 
Glass is cmprehensively used as a piece of our lives through influenced things, for instance, to sheet glass, containers, dish sets, and 
vacuum tubing. The measure of waste glass is well ordered extended over the present a very long time because of an always creating 
usage of glass things. Most waste glasses have been dumped into landfill districts. The Land filling of waste glasses is bothersome 
since they are not biodegradable, which makes them normally less very much arranged. So we use the waste glass in cement to twist 
up doubtlessly the advancement productive and furthermore eco-accommodating. 

Table-1.1 Composition of Glass Powder. 

Sr. 
No. 

Properties Waste Glass 
Powder (GLP) 

1 SiO2 (%) 70.22 

2 CaO (%) 11.33 

3 MgO (%) ___ 

4 Al2O3 (%) 1.64 

5 Fe2O3 (%) 0.52 
6 SO3 (%) ____ 
7 Na2O3 (%) 15.29 
8 K2O (%) ____ 
9 Cl (%) _____ 
10 Loss of Ignition (%) 0.80 
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C. Ceramic Tiles as Aggregates 
The waste ground fired utilized as a part of this examination was acquired from reused artistic ground tile provided by Johnson Tile 
Company from Chandigarh. Ceramic Aggregates were sieved such that their evaluating is precisely good with the regular utilized 
total in concrete;Physical Properties of Ceramic Tiles are shown in Table 1.2. 

Table-1.2, Physical Properties of Ceramic Tiles . 
Sr. 
No. 

Property Ceramic Tiles 

1 Specific Gravity 2.20 

2 Fineness Modulus 7.89 

3 Maximum Size (mm) 12.5 

4 Crushing Value (%) 27.5 

5 Impact Value (%) 17.3 

6 Abrasion Value (%) 23.7 

 
D. Fine Aggregates  
The sand utilized for the work was privately secured and fit in with Indian Standard Specifications IS: 383-1970. The sand was 
sieved through 4.75 mm sifter to expel any particles more noteworthy than 4.75 mm. The fine accumulated had a place with 
reviewing zone II. 

E. Coarse Aggregates  
The material which is held on IS strainer no. 4.75 is named as a coarse aggregates. The aggregates were tried as per IS: 383-1970. 

IV. EXPERIMENTAL RESULTS & DISCUSSION. 
A. Gradations   
The sieve analysis of the material was a combination of both fine aggregates and coarse aggregates. Figure 1.1 shows the results of 
sieve analysis of Waste glass and Ceramic Tiles obtained and compared with fine aggregates and coarse aggregates.  

 

Figure 1.1: Sieve analysis results of Waste glass and Ceramic tiles compared with fine and coarse aggregates. 
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B. Modulus of Rupture  
Flexural strength is defined as a material's ability to resist deformation under load.The modulus of rupture was also found at the end 
of 7 & 28 days, The Flexure Strength of concrete prisms by following IS 516-1959 using a third point loading. Figure 1.2 shows the 
results for the modulus of rupture for concrete mixture. All specimens have modulus of rupture for 28 days above 2.30MPa. 

 
 

 
Figure 1.2: Graph showing the Modulus of rupture for concrete beams at 7 days and at 28 days. 

 
The flexural strength of concrete made with Waste Glass and Ceramic tiles was tested according to IS 516-1959. All the mixtures 
gave a modulus of rupture more than 2.30 MPa in 28 days. This test is very useful since concrete pavements tend to be loaded in 
bending rather than in axial tension. The flexure test gives better representation of concrete property. It can be noted that the flexure 
test gave higher values than the tension test. The flexural strength for a structural concrete is around 4.5 MPa. Fig 1.2 shows that the 
concrete with different % of waste glass and Ceramic Tiles performs well upto 10 % waste glass + 15 % Ceramic Tiles also 20% 
waste glass + 10% Ceramic tiles aggregate concrete. 
 
C. Splitting Tensile Strength  
The splitting tensile strength of the concrete specimens was determined at 7 and 28 days following IS 5816-1999. Cylinders were 
molded with a diameter of 150 mm and a length of 300 mm. Figure 1.3 displays the average splitting tensile strength of the samples 
at 7 and 28 days.  
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Figure 1.3: Graph showing the Splitting Tensile Strength for concrete beams at 7 days and at 28 days. 

 
The splitting tensile test is an indirect way of estimating the tensile strength of cylindrical concrete specimens. The cylinders were 
tested according to IS 516-1959. The control mixture showed splitting tensile strength after 28 days around 2.19MPa.while all other 
specimens had around 1.79MPa. For the ordinary structural concrete the tensile strength is around 2.4MPa. If we analysis 10 % 
waste glass + 15 % Ceramic Tiles also 20% waste glass + 10% Ceramic tiles  aggregate concrete carefully than we find out upto this 
limit of aggregate concrete there is considerable change in tensile strength of the concrete. 
 
D. Compressive Strength for concrete  
The compressive strength of concrete is determined by cube specimens having dimensions 150 X 150 X 150 mmat the end of 7 and 
28 days. Figure 1.4 shows that at the end of 7 &28 days all the specimens have a compressive strength less than 38MPa.  
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Figure 1.4: Graph showing the Compressive Strength of concrete beams at 7 days and at 28 days. 

Most properties of concrete are directly related to its compressive strength. The compression test on the concrete specimens was 
carried out according to IS 516-1959. The samples were properly molded and cured. The control mixture had 28 day strength of 
more than 35 MPa in case of WCC 10% in case of WCC 20% 34 MPa. The specimen with 10% waste glass + 20% Ceramic Tiles 
tyre aggregates in concrete had 28 days compressive strength of 30.12MPa while specimen with 20% waste glass and 20% Ceramic 
tiles aggregate had about 23.07 MPa. The 10 % waste glass + 15 % Ceramic Tiles also 20% waste glass + 10% Ceramic tiles  
aggregate sample gave good strength than the rest; the reason might be the water-cement ratio. The strength might be due to the 
cement paste and the bond strength at the paste-aggregates boundary only up to 10 % waste glass + 15 % Ceramic Tiles also 20% 
waste glass + 10% Ceramic tiles aggregate. Variability of test method might be the reason. The rate of loading and progress of crack 
around the aggregate particles might be the reason of lower strength. The rest of the specimens 10 % waste glass + 15 % Ceramic 
Tiles also 20% waste glass + 10% Ceramic tiles  aggregate had 28 day strength less than 38MPa.  

E. Resistance to Chloride attack of concrete 
This test was conducted on 150 x 150 x 150mm cube specimens. The cubes were casted and cured in water for 28 days. Hydrogen 
Chloride solution of 30g/l is used to evaluate chloride resistance of concrete. Cubes are immersed in solution after 28 days curing, 
and are tested for compressive strength at 14, 28 and 56 days.  
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Figure1.5: Graph showing the 7 &28 days Resistance to Chloride attack of concrete. 

The compressive strength was determined from concrete cubes at 28 days. Figure 1.5shows that concrete made with Waste Glass 
and Ceramic Tiles retains its strength up to a 10% waste glass + 15% Ceramic Tiles also  20% waste Glass + 10% Ceramic Tiles . 
Strength decreases afterwards may be due to the bond strength between the particles of concrete. 

F. Overall experimental Observations  
No major difficulty in handling the concrete which incorporated waste glass and ceramic tiles as aggregates was encountered except 
at 20%+20% (Waste glass + Ceramic tiles) or higher replacement percentages due to heterogeneous and isotropic concrete starts 
forming. There were no major changes in the fresh or hardened properties of concrete with Waste glass 10% + Ceramic Tiles 20% 
strength of concrete. The size and grading of waste glass and ceramic tiles tyre aggregates were similar to natural aggregates. Using 
different ranges of sizes of aggregates enable the smaller particles to pack between larger particles, and thereby reducing the void 
spaces and lowering the cement paste requirements.  
The shapes of the waste glass and Ceramic tiles aggregates were try to make angular in nature, which made the concrete mixture 
workable. The water absorption capacity of waste glass and ceramic tiles aggregates was more than that of natural aggregate, which 
sometimes made the concrete mixture less workable and so water reducing admixtures were added accordingly. One of the 
important aspects in the concrete mixture is the amount of air voids in the matrix. Air voids helps the water to seep into the pores, 
which in turn reduce high internal stresses and thereby reduce micro cracking in the structure. Proper amount of air entraining 
admixtures are added to introduce air bubbles in the concrete mixture. The reason for failing of concrete samples with 20% waste 
glass and 15% Ceramic tiles or more tyre aggregates might be due to presence of excessive entrapped air and less entrained air in 
the mixture during the mixing of concrete. Proper amount of air entraining admixtures were added accordingly depending upon 
required air content.  

V. CONCLUSIONS AND RECOMMENDATIONS 
The main aim of this research was to study the behavior of concrete and changes in the properties of Waste glass and Ceramic Tiles 
concrete by replacing the use of natural aggregates. Waste glass and Ceramic tiles tyre is a waste product and used in concrete will 
might prove an economical and environmentally friendly solution. Also might be to clear the products which are non-biodegradable 
in nature and make in nature pollution free to make chain system as far as possible. 
The results of this research were encouraging, since they show that using waste glass and Ceramic tiles as aggregates in concrete has 
some negative effects on mechanical properties after certain addition of waste glass and Ceramic tiles the short term properties of 
hardened concrete. 

A. The reasons for reduction in the strength of concrete when waste glass and Ceramic tiles was used are as follows: 
1) Lake of proper bonding between waste glass and Ceramic tiles particles and the cement paste.  
2) Due to replacement of aggregates by the waste glass and Ceramic tiles, the weight was reduced.  
3) Due to non-uniform distribution of waste glass and Ceramic tiles particles in the concrete, non-homogeneous samples are 

produced, which in turn results in reduction in concrete strength. 
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B. Suggestions for future research  
1) A much more extensive field study on a concrete structure made with Waste Glass and Ceramic Tiles aggregates used in the 

mixture should be conducted and changes in durability and mechanical properties should be investigated and correlated to 
laboratory results. 

2) Further investigation on resistance of concrete with Waste Glass and Ceramic Tiles aggregates to attack by sulfates; alkali silica 
reactions, carbonation, sea water attack, harmful chemicals and resistance to high temperatures are needed.  

3) The long term behavior of concrete with Waste Glass and Ceramic Tiles aggregates should be studied and its compatibility with 
reinforcing steel should be analyzed in the future. 
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