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Abstract— Rigid pavements are considered to be superscript 

to other types of pavements because of their ability to resist 

against to the traffic loads, thermal stresses acting on the 

pavement, high flexural strength, durability, low maintenance 

cost when compared to flexible pavements. But rigid 

pavement do not form a major component part of India 

transportation system of rules because of their construction 

cost is high, as its primary ingredient being cement. In this 

study, an attempt is made to replacement of cement with 

industrial produced materials like ceramic waste powder 

(CWP), and Fly ash, considering 15% of CWP as optimum 

replacement for cement from past literature and making it as 

constant. Mix design is done for varying proportions of Fly 

ash (0%,5%,10%,15%,20%) and specimens were casted and 

tested for mechanical properties. Results are analysed the 

max strength attained at the mix proportioning of 15% 

CWP+15% Fly ash compared with control mix. 

Key words: Ceramic Waste Powder (CWP), Fly Ash (Class 

F), Rigid Pavement 

I. INTRODUCTION 

In the recent past decades bitumen overlays have been 

constructed popularly in India due to abundant supply of 

bitumen, but now a days the production of bitumen by the 

petroleum and crude oil resources are diminishing day by 

day. In addition the rapid development in concrete material 

technology and transportation by using Ceramic waste 

powder and Supplementary cementitious materials as 

alternative replacement of cement concrete pavement 

overlaying on the existing road surface. In developing 

countries, the solid waste management constitutes a major 

concern to environmental protection agencies. The present 

scenario in India the most of the problems were created by 

rapid growth in population and changing technologies and 

life styles. Due to the increasing cost of disposal, the process 

of waste disposal has become more problematic to the society 

and it is detrimental to health, and generating economic 

burden (S. El-Dieb, D.M. Kanaan., [3] [2018]). To overcome 

this problem is to utilize this waste for other purposes, such 

as an replacement ingredient of cement, aggregates in the 

concrete production. To enhance a sustainable construction in 

poor communities, utilized some of the industrial and 

construction wastes can be supplementary cementitious 

materials like Fly ash, GGBF, Silica fume e.t.c. (F. 

Moghaddam et.al., [7] [2019]). In the most advanced 

countries, yet not all the solid waste materials have been 

recycled successfully, in addition ceramic waste is one of the 

waste that is currently non-recyclable, therefore these 

materials disposed into stock pilled and land filled. The 

production of ceramic waste in India is 100 million tons per 

year and 15%-30% waste material generated from the total 

production in the ceramic industry. However, the ceramic 

waste is hard, durable, and highly resistance to chemical, 

physical and biological degradation forces. The ceramic 

wastes are utilized for fill up pot holes, damaged spots on the 

roads, rigid pavement construction and structural or non-

structural works.  

Ceramic waste powder (CWP), is a type of ceramic 

tiles waste, during the manufacturing industries of ceramic 

tiles, these type of waste is produced. The present scenario 

the rapid growing for the production of ceramic tiles due to 

the abundant constructional needs of the country. It is type of 

solid waste material, and it will cause various disposal 

problems in the environment. The production of ceramic 

waste is increased 20% every year and 10-15 tones waste is 

generated from each manufacturing industry (S. Tarek Aly 

et.al, [4] [2018]). Which is a serious environmental issue, 

studies showed that these waste possess good pozzolanic 

properties, and to enhance the properties of rigid pavement 

there an attempt is made to use this ceramic waste powder in 

pavement construction along with fly ash, thereby leading to 

good quality pavement construction and reducing 

environmental disposal problems.  

Fly ash, is the by-product of thermal power 

generation stations and it is available finely divided residue 

produced from the combustion of pulverized coal and 

combustion chamber of the furnace by exhaust gases. It is 

estimated that the waste produced from thermal power 

stations in India is 196.44 MT (million tons) per year (Central 

electricity Authority, New Delhi.).  

II. LITERATURE REVIEW 

G. F. Huseien et.al., [1] [2019] suggested the Properties of 

ceramic tile waste based alkali-activated mortars 

incorporating GBFS and Fly ash. Microstructure tests were 

analyzed as X-ray diffraction (XRD), Scanning electron 

microscope (SEM) and Fourier transform infrared 

spectroscopy (FTIR) were conducted to evaluate the effect of 

high content of WCP on the formulation of sodium aluminum 

silicate hydrate (N-A-S-H), calcium aluminium silicate 

hydrate (C-A-S-H) and calcium silicate hydrate (C-S-H) gels. 

The high volume WCP content dependent compressive 

strength development of AAMs the compressive strength of 

AAMs was found to vary inversely with the increasing 

amount of WCP content from 50 to 70%, where the strength 

dropped from 70.1 to 34.8 MPa at 28 days. 

M. Mohit, Y. Sharifi., [2] [2019] suggested that 

thermal and microstructure properties of cement mortar 

containing ceramic waste powder as alternative cementitious 

materials. Tested specimens were casted with ceramic waste 

powder (CPW) of 5%,10%, 15%, 20%, 25% replacement of 

cement. Analyzed the results the addition of 5%, 10% and 

15% CWP as cement replacement improve compressive and 

flexural strength up to 400˚C. Also, the mixes CP25 and 

CP20 give the highest compressive and flexural strength 

attained at 600 and 800˚C respectively. 

S. El-Dieb, D.M. Kanaan., [10] [2018]  investigated 

on the characterization and evaluation of ceramic waste 
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powder (CWP) an alternative cement replacement. Observed 

the results, X-ray diffraction (XRD) and X-ray fluorescence 

(XRF) were used to determine the morphology and chemical 

composition of the CWP material. The pozzolanic activity 

potential of the CWP was evaluated through the strength 

activity index (SAI) as per the ASTM C311 to determine the 

strength development of a mortar mixture made with 

hydraulic cement and CWP. In the utilization of CWP to 

partially replace cement (0%, 10%, 20%, 30% and 40% by 

mass) in different concrete mixtures and three concrete 

grades with different cement contents were studied (25, 50 

and 75 MPa). Observed the results the maximum compressive 

strength attained at 10% of CPW replacement. 

S. Tarek Aly et.al., (4) (2018) proposed that the 

effect of high volume ceramic waste powder as partial 

replacement on fresh and compressive strength of self-

compacting concrete. Evaluated the results, the slump flow 

values gradually decreased with increased replacement level 

of ceramic waste powder (CWP) in the tested mixes. 

Examined the test  results of J-ring, L-box, the mixes 

exhibited better passing ability and great capacity for flow 

through congested spaces, when the CWP content increased 

and analyzed the V-funnel test, the CWP increased the V-

funnel time had a distinct tendency to increased. This implies 

that the inclusion of CWP leads to more-viscous concrete. 

Analyzed the results of compressive strength test, the 

maximum value attained at the 20% replacement of CWP 

compared to the control mix. 

G. F. Huseien et.al., [5] ([2018] studied about the 

performance evaluation of waste ceramic powder 

incorporated alkali activated motors(AAMs) exposed to 

elevated temperature. Observed the results, increase content 

of WCP from 50 to 70% has enhanced the resistance of 

AAMs to elevated temperatures up to 900˚C. Evaluated the 

optimum resistance at elevated temperatures at tested 

specimens of 70% WCP, 20% GBFS and 10% FA. X-ray 

diffraction (XRD), scanning electron microscopy (SEM), 

Fourier transform infrared spectroscopy (FTIR), Thermo 

gravimetric and differential thermal analyzer (TGA) 

explained the thermal stability of AAMs containing high 

level of WCP (70%) when exposed to heat. 

D.K. Ashish et.al., [6] [2018] proposed the 

feasibility of waste marble powder in concrete as partial 

substitution of cement and sand amalgam for sustainable 

growth. The tested samples were prepared with the 5%, 10%, 

and 15% of marble powder in the replacement of cement. 

Evaluated for the mechanical strength, ultrasonic velocity 

(UPV), carbonation and microstructure analysis of the tested 

samples. Observed the results the increase in compressive 

strength at the curing age of 7, 28, 56 and 90 days was 7.17%, 

8.44%, 8.82% and 10.15% for specimens with 10% marble 

powder as cement replacement compared to the conventional 

concrete mix. 

F. Moghaddam et.al., [7] [2018] proposed the effect 

of fly ash fineness on heat of hydration, microstructure, flow 

and compressive strength of blended cement pastes. 

Analyzed the results the X-ray diffraction (XRD) results 

indicated that the fineness of fly ash did not have any 

significant influence on the consumption of the calcium 

hydroxide at the ages of 1 and 7 days however, the 

consumption of calcium hydroxide increased at 28 days by 

increasing the fineness of the fly ash. The blended cement 

paste containing finer fly ash released more heat of hydration 

when compared to coarser fly ash for a given cement 

replacement level. 

D. Belani, and P. Jayeshkumar., [8] [2013] 

investigated about the opportunities for low cost rural roads 

by using fly ash (F-class) as partial replacement of cement 

concrete along with various proportions of 10%, 20%, 30%, 

40%. Observed  the results the maximum compressive 

strength attained at the 10% fly ash replacement of OPC and 

the cost of fly ash content used per cubic meter of concrete 

has very low as compared with various proportions of fly ash 

used in the cement concrete. 

C.H Huang et.al., [9] [2013] studied about the Mix 

proportions and mechanical properties of concrete containing 

very high-volume of Class F fly ash. The fly ash of 20-80% 

was replaced to the cement based on a rational mix design 

method. Observed the results the setting times and the air 

content of fly-ash concrete increased as the fly ash 

replacement level increased. The setting time of fly-ash 

concrete increased in conjunction with the fly ash content. 

The concrete mixtures containing 80% fly ash of the total 

binder exhibited a particularly longer final setting time of up 

to 15–18 h. 

A.S.E. Belaidi et.al., [10] [2012] investigated on the 

properties of self-compacting concrete due to the effect of 

natural pozzolana and marble powder on the rheological and 

mechanical properties of self-compacting mortar (SCM) and 

self-compacting concrete (SCC). Observed the results, the 

workability of fresh SCC was measured using slump test, V-

funnel flow time test, J-Ring, L-Box and sieve stability tests. 

In binary systems, an improvement of workability was 

observed up to 15% of Pozzolana content. The use of Marble 

powder content (5–30%) enhances the rheological properties 

of both mortar and concrete in ternary systems. 

III. OBJECTIVE OF THE STUDY 

1) To determine the optimal replacement of Ceramic waste 

powder (CWP) and Fly ash (FA) to the replacement of 

OPC. 

2) Evaluating the compressive, flexural, splitting tensile 

strength characteristics of concrete replaced with optimal 

amount of Ceramic waste powder and Fly ash. 

IV. METHODOLOGY 

According to the following methodology, the experimental 

study is conducted. The required materials are collected for 

the study and preliminary investigations are performed 

necessary, assessing the mix design calculations and attained 

results are performed for M30 grade of concrete. The tested 

samples are casted with 15% CWP is kept constant and 

varying proportions of Fly ash (0%,5%,10%,15%,20%) to the 

replacement of OPC and tested for mechanical properties. 

The casted specimens were tested for compressive and 

flexural strengths at 7 and 28 days and optimum additions of 

CWP and fly ash  to the  replacement of OPC were found. Design 

of cement concrete pavement is done confining to Indian 

standards and cost-benefit analysis is performed. 
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Fig. 1: Flow chart of Methodology 

V. SPECIFICATIONS OF MATERIALS 

 Cement: 

Ordinary Portland cement of 53 grade confining to IS: 12269-

2013 is used in the experimental investigation. Table 1 shows 

the properties of cement tested according to IS: 4031-1988. 

TEST RESULT CODE USED RANGE 

Specific 

Gravity 

3.10 IS 4301  

Part-9:1988 

3.0-3.20 

% Fineness 2% IS 4301 

 Part-1:1988 

Residue 

<10% 

Normal 

consistency 

29% IS 4301  

Part-4:1988 

27-33% 

by wt. 

Initial 

Setting time  

45min IS 4301 

 Part-4:1988 

Should 

be>30min 

Final setting 

time 

480min IS 4301 

 Part-5:1988 

should 

be<10hrs 

Soundness 2mm IS 4301  

Part-3:1988 

Should 

be<2mm 

Table 1: Properties of Cement 

 Fine Aggregate 

In this experimental program the fine aggregate used as river 

sand bought from Nagavali river region confining to IS: 383-

1987 specifications, the sample is sieved with 4.75mm IS 

sieve to remove deleterious and oversized particles and tested 

for its properties according to IS:2386-1963 and the results 

are displayed  in Table 2. 

Test Result Code used Range 

Specific Gravity 2.5 
IS 2386 

Part-3:1963 
2.5-3.0 

Sieve Analysis Zone-III 
IS 2386 

Part-1:1963 
N.A 

Fineness Modulus 2.46 
IS 2386 

Part-1:1963 
2.2-2.6 

Water Absorption 0.80% 
IS 2386 

Part-3:1963 
0.1-2% 

Table 2: Properties of Fine Aggregate 

 Coarse Aggregate 

According to IS: 383-1987, crushed stone aggregate of sizes 

20mm and 10mm are used in this investigation. The Specific 

gravity for both fractions are attained equal, for the coarse 

aggregate of flakiness and elongation index attained value is 

< 15%, the tested coarse aggregate impact and crushing value 

attained <30% by according to IS:2386- 1963 and the results 

are shown in below the Table3. 

TEST RESULT 
CODE 

USED 
RANGE 

Specific 

gravity 
2.70 

IS 2386 

part-

3:1963 

2.5-3.0 

Crushing 

value 
19.5% 

IS 2386 

Part-

4:1963 

Should be 

<30% 

Impact 

value 
23.6% 

IS 2386 

Part-

4:1963 

Should be 

<35%. 

Flakiness 

index 
8.420% 

IS 2386 

Part-

1:1963 

Should be 

<15%. 

Elongation 

index 
14.28% 

IS 2386 

Part-

1:1963 

Sholud 

be <15%. 

Water 

absorpion 
0.2% 

IS 2386 

Part-

3:1963 

0.2% 

Water 

absorption 
0.2% 

IS 2386 

Part-

3:1963 

0.2% 

Table 3: Properties of Coarse aggregate 

 Ceramic Waste Powder (CWP):  

Ceramic waste powder is a waste material generated from 

tiles industry, for this investigation ceramic waste powder is 

collected from R.A.K. Ceramics, samlkot, East Godavari 

district, Andhra Pradesh, India and used in this investigation 

the specific gravity of CWP was found out to be 2.45 and 

attained fineness of 98% when passed through 90 micron 

sieve and test results are shown below the Table 4. 

Tests Results Code used Limits 

Specific Gravity 2.45 
IS 4301 

Part-11:1988 
- 

%Fineness for 

90 micron IS sieve 
2% 

IS 4301 

Part-1:1988 

Residue 

<10% 

Table 4: Properties of Ceramic waste 

 
Fig 2: Ceramic waste Powder (CWP) 
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 FLY ASH: Conforming to IS 3812 (Part1):2003 

Fly ash, is the by-product of thermal power generation 

stations and it is available finely divided residue produced 

from the combustion of pulverized coal and combustion 

chamber of the furnace by exhaust gases. This investigation 

fly ash is collected from Hinduja thermal power station at 

Visakhapatnam, Andhra Pradesh, in India. Analyzed the 

results based on the Indian standards are given below the 

Table.5. 

Tests Results Code used Limits 

Specific Gravity 2.45 

IS 4301 

Part-

11:1988 

- 

%Fineness for 90 

micron IS sieve 
2% 

IS 4301 

Part-

1:1988 

Residue 

<10% 

Table 5: Properties of Fly ash 

 
Fig. 3: Fly ash 

 Chemical Admixture: 

Conplast X421IC is a dark brown liquid based on ligno 

sulphates which mixes readily with water and therefore 

disperses evenly. It is improving the quality of the concrete 

or mortar and it is reducing water demand for required 

workability, minimizing segregation and bleeding of the 

concrete.  

 
Fig 4: Super Plasticizer (fosroc conplast X421IC) 

VI. MIX PROPORTIONING: 

In this investigation, the mix design for M30 grade of concrete 

is used by the codal specifications of IRC:44-2017.The mix 

design is based  on the properties of materials used; trail 

mixes were casted with varying proportions of materials and 

W/C ratios to select the mix with better workability, strength 

and economy. The mix was designed for a slump of 25-50±5 

mm which is desirable for road construction. The obtained 

mix proportion is (1:1.574:3.333) with 0.38% W/C ratio. The 

coarse aggregate used consists of 65% 20mm aggregates and 

35% 10mm aggregates. Necessary batch corrections were 

done during casting. The details of the design mix used are 

given below in Table. Samples are prepared by replacing 

cement with 15% ceramic waste powder fixed as constant and 

Fly ash to this mix with incremental proportions of 5%, 10%, 

15% until the optimum dosage is found to the replacement of 

OPC. 

Ingredient Weight 

Cement 388.042kg/m3 

Fine Aggregate 611.110kg/m3 

Coarse Aggregate 1293.435kg/m3 

Water 147.456kg/m3 

Super Plasticizer 3.880kg/m3 

Water/Cement 0.38 

Table 6: Details of Mix proportioning 

Name of the Mix Constituents 

C.C 
100%C+0% 

CWP + 0% Fly ash 

(CWP)-1 85%C+15%CWP+0%Fly ash 

(CWP + Fly ash)-2 
80%C+15% 

CWP + 5%Fly  ash 

(CWP+ Fly ash)-3 
75%C+15% 

CWP+10%Flyash 

(CWP+ Fly ash)-4 
70%C+15% 

CWP+15%Flyash 

(CWP + Fly ash)-5 
65%C+15% 

CWP +20%Flyash 

Table 7: Mix designations for (CWP) replacement 

VII. RESULTS AND DISCUSSIONS 

Evaluating the optimum Proportion of (CWP+ Fly ash): 

 Preparation of Samples and Casting: 

Due to the batch mixer, the preparation of samples for testing 

is done with the order of coarse aggregate +fine aggregate + 

cement + CWP + Fly ash, and the super plasticizer is added 

to the mix by diluting with mixing water. The process of total 

mix proportions is done within 5 minutes and to achieve a 

uniformity colour, when the proper mixing of (CWP+Fly ash) 

has been done. This blended mix was shifted to 3 types of 

moulds, i.e. cubes, prisms, and cylinders of 

(150mmx150mmx150mm), (500x100x100 mm), and 

cylinder moulds of 150mm diameter and 300mm height 

before casting these moulds, waste oil was coated to each 

moulds. The mix is placed in 3 layers in the mould and 

compacted with tampering rod to expel the air voids, table 

vibration is done and the top surface is finished with trowel. 

The samples were casted and they should be demoulded after 

24 hours, the moulds were placed in a curing tank and cured 

for 7 days and 28 days. 

 Testing Methods: 

According to the codal specification of IS: 516-1959, the 

experimental investigation on fresh concrete mix was done 

by using a slump cone test. The tests on hardened concrete 

like compressive, flexural strength and split tensile strength 

tests for 7 and 28 days were also done by conforming to IS: 

516-1959 codal specification. 



Concrete Mix Design by using Ceramic Waste Powder and Fly Ash 

 (IJSRD/Vol. 7/Issue 07/2019/063) 

 

 All rights reserved by www.ijsrd.com 270 

 Tests on Fresh Concrete :( Slump cone test): 

Fresh concrete is a freshly mixed material which can be 

moulded into any shape. To analyze the workability of the 

concrete mix, tests are conducted on fresh concrete. In this 

investigation slump cone test was conducted to determine the 

workability of fresh concrete mix. 

Mix Proportion Slump (mm) 

C.C 40 

(CWP)-1 36 

(CWP + Fly ash)-2 33 

(CWP+ Fly ash)-3 30 

(CWP+ Fly ash)-4 27 

(CWP + Fly ash)-5 25 

Table 8: Slump values for (CWP+Fly ash) replacement 

 
Fig. 5: Graphical representation of workability of various 

mix proportions 

 Tests on hardened concrete: 

A test on hardened concrete is to determine the mechanical 

strength and durability of concrete to confirm that the 

concrete used at site has developed the required strength 

under the application of external loading. In this 

investigation, performed the hardened concrete tests are 

compressive strength, Flexural strength, and split tensile 

strength of concrete as per according to IRC: 516-1959 codal 

specification. From these results, to analyze the optimum 

dosage of Ceramic waste powder and Fly ash replacement in 

the OPC, which gives the maximization of compressive and 

flexural strength of tested mixes. 

 Compressive Strength Test: 

The compressive strength test is to determine the crushing 

strength of hardened concrete, for this test evaluated the 

cubes of dimensions (150mm×150mm×150mm) are prepared 

with constant proportion of Ceramic waste powder as 15% 

and 5% incremental dosage of Fly ash to the cement 

replacement. The prepared samples were tested, after the 

completion of curing period of 7 days and 28 days, before 

testing the cubes were air dried. The mean compressive 

strength attained due to the testing of three cubes, the test was 

performed according to IS: 516-1959. The cube specimens 

are tested in a compressive testing machine (C.T.M) of 

capacity 2000 KN, and the rate of loading of 5.20 KN/sec. 

The experimental set up is shown in Fig. and the results are 

displayed in the below the Table 9. 

Compressive Strength =  

 

Name of The Mix 

Compressive Strength 

(MPa) 

7 Days 28 Days 

C.C 23.98 37.89 

(CWP)-1 24.6 39.12 

(CWP + Fly ash)-2 25.9 39.24 

(CWP + Fly ash)-3 26.87 43.18 

(CWP  + Fly ash)-4 30.38 45.26 

(CWP + Fly ash)-5 23.04 38.50 

Table 9: Compressive Strength values for (CWP+Fly ash) 

replacement 

Shown in the above table, the complete details of the 

compressive strength of cube samples with significant 

increase up to (70C+15% CWP+15% Fly ash) replacement 

and later gradually decreased. When compared to control 

mix, the maximum compressive strength attained at 

(70C+15% CWP+15% Fly ash) for 7days and 28 days along 

with the percentile variation of 23.546% and 17.72%. The 

results are displayed in Fig.6 

 
Fig 6: The graphical representation of compressive strength 

results 

 Flexural Strength Test: 

The flexural Strength test is to evaluate the value of the 

modulus of rupture (extreme fibre stress in bending) 

depending on the dimension of the beam and manner of 

loading. To determining the flexural tension of the beam, the 

application of loading is used as central point and third point 

loading. In this investigation the application of loading is 

used as third point loading on the prism dimensions of 

(500mmx100mmx100 mm), considered the following 

procedure, the prism samples were casted and cured for 7 

days and 28 days in the water then they are dried and tested 

in Universal Testing Machine (U.T.M) of 2000 KN capacity 

the testing method considered by conforming to IS: 516-

1959. The flexural Strength testing is done by the axis of 

specimen aligned with axis of the machine, the loading 

arrangement performed in below the Fig. the applied through 

two steel roller bars attached to third point of loading device 

and placed on two lines of 13.3 cm apart on the prism. The 

rate of loading gradually applied to 1.8 KN/min without any 

shock, the mean flexural strength attained by the considered 

three prisms. 

Flexural Strength = if a> 13.3 cm or 

= if a between 11cm to 13.3 cm 
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Name of The Mix 
Flexural Strength (Mpa) 

7 Days 28 Days 

C.C 3.52 4.41 

(CWP)-1 3.56 4.48 

(CWP + Fly ash)-2 3.59 4.52 

(CWP + Fly ash)-3 3.64 4.89 

(CWP + Fly ash)-4 3.89 5.13 

(CWP + Fly ash)-5 3.28 4.33 

Table 10: Flexural Strength values for (CWP+Fly ash) 

replacement 

From the above table, the maximum flexural strength attained 

at the mix proportion of (70%C+15% CWP+15% Fly ash) for 

28 days and 7 days of curing period. The incremental 

percentage of 15.09%, 9.98%, for 28days and 7 days while 

comparing control mix of the concrete. The results are shown 

in graphical form in Fig.7. 

 
Fig. 7: The graphical representation of results of flexural 

strength 

 Split Tensile Strength Test: 

A method of analyzing the tensile strength of concrete by 

using a cylinder which split across the vertical diameter and 

it is an indirect method of testing tensile strength of concrete. 

For this test considered the cylinders samples of dimensions 

of 150mm diameter and 300mm height, according to IS: 

5816-1999, they are casted and cured for and cured for 7 days 

and 28 days in the water then they are dried and tested in 

Compressive Testing  Machine (C.T.M) of 2000 KN capacity 

the testing method considered. 

Shown in the above Table to describe the 

experimental results of the Split Tensile strength of 

(CWP+Fly ash) replacement, the maximum attained value at 

the mix proportion of (70%C+15% CWP+15% Fly ash). 

While comparing the conventional mix, the percentile 

difference at the 7 days and 28 days is 28.43%, 9.98%. The 

mean Split Tensile Strength values are shown in the fig 8. 

Name of The Mix 
Split Tensile Strength (Mpa) 

7 Days 28 Days 

C.C 1.78 2.57 

(CWP)-1 1.91 2.63 

(CWP + Fly ash)-2 1.95 2.68 

(CWP + Fly ash)-3 2.18 2.76 

(CWP + Fly ash)-4 2.37 2.84 

(CWP + Fly ash)-5 1.81 2.47 

Table 11: Split Tensile Strength values for (CWP+Fly ash) 

replacement 

 
Fig. 8: The graphical representation Split Tensile Strength 

VIII. CONCLUSION 

The following major conclusions are achieved from this 

experimental investigation 

1) Test Mixes were casted to 15% Ceramic waste powder 

(CWP) blended  with Fly ash varying proportions of 

5%,10%,15% in the OPC and the mix proportion of 

CWP and Fly ash, the workability of concrete gradually 

decreased. 

2) Determined the results were obtained by the tests of 

Compressive, Flexural and Split Tensile Strength of  

specimens at 7days and 28 days. 

3) The optimum replacement of Ceramic waste powder and 

Fly ash found at the mix proportion of 15% CWP+15% 

Fly ash to the cement. 

4) The maximum compressive strength, Flexural strength, 

and split tensile strength achieved at the mix proportion 

of (15% CWP+15% Fly ash) to the cement. 

5) For the replacement of Ceramic waste powder and Fly 

ash, the compressive strength results were attained at 7 

days and 28 days with the incremental percentage of 

23.54%, 17.72% to the mix proportion of 15% 

CWP+15% Fly ash and its decreased at the mix 

proportion of (15% CWP+20% Fly ash) when compared 

to control mix of M30 Grade of concrete. 

6) The max flexural Strength results were achieved at 7 

days and 28 days with the incremental percentage of 

9.98%, 15.09% to the proportion of 70%C+15% 

CWP+15% Fly ash. 

7) In the mix proportion of 70%C+15% CWP+15% Fly ash, 

the incremental proportion of split tensile strength is 

28.43%, 9.98% attained at 7 days and 28 days. 
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