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Abstract- Railways are most comfortable and 

dependable transportation. In current situation most 

people were used railways for transportation. In The 

railway system sleepers have play an important role in 

the complex railway system. In past years wooden 

sleepers are used, which make that the destruction of 

forest, so concrete sleepers is to be provide with suitable 

replacing materials partially. This present study aims to 

determine the most suitable material as partial 

replacement of fine aggregate. Collecting the details 

about different alternative materials and choose the 

better and suitable. In the railway system strength and 

durability factors are most important. The replacement 

of waste materials are satisfy the requirements in which 

percentage is to be determine, that is the optimum 

replacement percentage of waste materials.   

 

Index terms- waste material, composite, railway sleeper, 

partial replacement 

 

I. INTRODUCTION 

 

A concrete sleeper or concrete tie is one type of the 

railway sleeper, the concrete sleeper is made out of 

steel reinforced concrete sleepers. In the form of less 

elastic, and consequently noisier compare to 

conventional wooden sleeper as trains pass over 

them. The sleepers, also called railroad’s ties, those 

railway sleepers are very important component in 

railway industry. The conventional railway track 

consists of a flat framework. The frame work is made 

by rails and sleepers. That is supported on ballast at 

below the railway sleeper and those ballast bed rests 

on a sub-ballast layer that form layer formation for 

proper load distribution and standard layer for 

support. The railway components are connected by 

fastenings (nut, bolt and special arrangements). The 

main advantages of railway track in ballest are:  

1. Relatively low construction costs,  

2. Simple replacement of track components in rapid 

way  

3. Made simple correction of track geometrical 

position,  

4. Make possible of l adjustments of track lay-out 

(curves),  

5. Provide good drainage properties,  

 

A. SLEEPERS 

Sleepers are members which generally laid transverse 

position to the rails, at which rail supported and 

transfer the loads from the rails to the ballast. which 

are classified into following based on material usage 

1. Wooden sleepers 

2. Metal sleepers 

- Steel sleepers 

       -  Cast iron sleepers 

3. Concrete sleepers 

      - Reinforced concrete sleepers 

      - Prestressed concrete sleepers 

Fig. component of railway joint 
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II. NEED FOR THE STUDY 

 

1. To increase Reuse waste material rate in future.  

2. Form green concrete from waste material.   

3. Reduce the amount for concrete making.  

4. Avoid time duration for model making and 

study.  

III. LITERATURE REVIEW 

 

To improve strength performance and reduce the 

maintenance cost in future purpose various waste 

materials selected and material property identified 

from various literature review. From waste material 

property suitable material and proportion range were 

selected.  

 

A. GENERAL REVIEW 

Ashish (2018) conducted the study to attain 

sustainable growth check the feasibility of waste 

marble powder in concrete as a replacement of 

cement and sand. Waste that was generated by 

marble was about 3Mt per year and the country 

which producers largest of marble waste is India. 

After studying some past studies it was found that 

10% of diatomite and 5% marble powder mix is the 

perfect replacement of concrete. Cube of (150 X, 150 

X 150) and (100 X 100 X 100) and cylindrical 

specimen of (150 X 300) were made by using some 

variable in cement type, marble power, aggregate, 

sand and water. 

PudiVasu Deva Acharyuluet et al. (2018)This paper 

shows the review of experimental analysis Waste 

Foundry Sand and Bottom Ash in Partial 

Replacement of Fine Aggregate in Concrete with the 

mix design M30 and M40. The test carried for 

varying percentages of replacement 0%, 10%, 20%, 

30%, 40%  withfoundary sand and bottom ash. 

Comparing its results for compressive strength, 

flexural strength, durability. The project can be 

implemented for different grades of cement. This 

limited to NDT. various test were conducted to 

measure the workability, compressive strength, 

tensile strength and carbonation in mix. The optimum 

result is found when 10% of sand and 10% of cement 

is replaced by 20% of marble powder. Durability of 

marble powder was improving which indicate that it 

was most suitable additive to the concrete. 

Marinho et al. (2017) conducted study to use ladle 

furnace slag (LFS) as a binder in cement concrete 

mix. Ladle furnace slag (LFS) is a by-product of low 

carbon steel production, obtained from the process of 

secondary refining in ladle furnaces The main 

components of the LFS are calcium, silicon, 

magnesium, aluminum oxides, and calcium silicates 

under various allotropic forms. LFS is generally 

obtained by slow cooling process with presents of 

large content of fine particles, with 20–35% sizes 

below 75 μm. Calcium oxide and calcium magnesium 

silicates are the 88% of total mix. After lots of tests it 

was concluded that utilization of LFS instead of lime 

for cement composite based material. It is the best 

suitable material for the partial alternate of cement. 

Mazenan et al. (2017) analyzed a review study 

regarding the partial replacement of cement in place 

of palm oil fuel and ceramic waste. By reviewing 

past studies it was identified that the replacement of 

cement can be done by incorporating 20% of palm oil 

and 30 % of ceramic waste. Furthermore increment in 

the percentage of palm oil and ceramic waste, there 

must be reduction in the potency of concrete. 

Singh et al. (2017) determine the long term effect 

when marble powder slurry is used in place of 

cement in concrete. By weight 0 to 25% of cement 

was replace. Samples were tested for 7, 28, 56, 90, 

180 and 360 days to know its Compressive strength, 

split tensile strength, flexural strength, water 

permeability, abrasion resistance. Results concluded 

that 15% replacement of cement by marble slurry 

was optimum for all conditions. 

Akshay C et al.(2014) This deals with the recent 

trends in replacement of natural sand with different 

alternatives. This paper presents a review of the 

different alternatives to natural sand in preparation of 

mortar and concrete and study of physical and 

mechanical properties. alternatives are copper slag, 

GGBS, washed bottom ash, quarry dust, sheet glass 

powder etc., partial replacement of copper slag 

increase the compressive strength and flexural 

strength of the beam by 21%-51%, but leads to 

segregation and bleeding. replacing of GGBS 

increase the compressive strength. It can be 

replaceupto 75% instead of natural sand. 30% of 

Washed Bottom Ash (WBA) can be replaced with 

sand in concrete is the optimum amount with 

favourable strength. 

 

B. CERAMIC WASTES 
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M.Veera Reddy (2019):Main aim of these  study is 

use of ceramic waste as fine aggregate in concrete. 

Casting of specimens with fine aggregate( zero 

replacement) and partial replacement of  ceramic 

waste with 15%, 30%, 45%, 60%,100%. 

Compressive strength, flexural strength, split tension 

test were carried out. Maximum compressive strength 

increase upto 30% as 25.84%. split tension strength is 

1.83% at 15% of replacement. Maximum flexural 

strength is 26.98% at 100%. 

Amaziah Walter Otunyo and Uwakwe Paul 

Arinze(2018) studied the Effect of crushed Ceramic 

Tiles (CWCT) as Partial Replacement for Fine 

Aggregate in Concrete has been investigated in this 

study. Fine aggregate partially replaced by crushed 

waste ceramic tiles in varying following percentages 

(0%, 20%, 25%, 30%, 35%, 40%,). M15 grade 

concrete is used Finally the results show that the 

Maximum compressive and flexural strength is 

achieved at 40% replacement of fine aggregate by 

CWCT.  

AswathyMohan,Job Thomas, and Neethu Joseph 

(2018)This paper shows that Use of Clay Tile Chips 

as Coarse Aggregate in Concrete. Natural stone 

aggregate replacement with tile chips by 25%, 50%, 

75%, 100% in volume. Mechanical properties lie 

compressive strength, modulus of elasticity, tensile 

strength, modulus of rupture were determined. 

Compressive strength at Replacement of tile chip 

aggregate for crushed stone aggregate yielded at 7th 

day is nearly 14.2N/mm2 .without modifying the mix 

design , the compressive strength decrease would be 

3 to 5 %. For higher replacements we provide 

adjustment in the mix design. 

Shruthi H.G et al. (2018) this research paper shows 

that the Utilization of Waste Foundry Sand and 

Waste Ceramic Tiles as Partial Replacement for Fine 

and Coarse Aggregates in Concrete. This study is to 

determine the compressive strength of M20 grade 

concrete by using the ceramic tiles as a partial 

replacement of coarse aggregates. The result shows 

the gradual increment in percentage of replacement 

upto 20% and after that more than20% it will 

decrease. Maximum compressive strength and split 

tension was obtain at 20% replacement of ceramic 

tiles. Compressive and split tension strength is 

increased for 25% and 30% after that it will decrease. 

K. PriyankaYadav et al. (2018) carried out 

Experimental Study on Concrete with Partial 

Replacement of Cement with Fly Ash & Coarse 

Aggregate by Ceramic Tiles. physical and 

mechanical properties were checked.M30 grade of 

concrete mix with various percentage of waste 

ceramic material such  as 0%,10%,20%,30%,40% & 

50%. Split tension and compressive strength possess 

high strength upto replacement of 20%.for 10% 

replacement 3.81% higher and then for 20% 

replacement 6.62% higher than conventional concrete 

mix. split tensile strength of 10% replacement is 

6.36% higher; at 20% replacement is 9.39% higher 

than the conventional concrete. The optimum 

replacement is 20%. 

Tamanna, Puneet Sharma.(2018) presents an 

experimental work of using ceramic waste tiles by 

coarse aggregate in concrete mix. OPC-43grade 

cement is used to make cube, cylinder, beams. coarse 

aggregate replaced at the percentage of 10%, 20%, 

30%, 40% with ceramic tiles waste.M40 grade 

concrete with 0.4 water cement ratio is taken. The 

result enhances increasing w/c ratio increase the 

workability but decrease the compressive strength of 

the concrete mix. 5 number of specimen is tested in 

lab. Admixture SP430 is used. Compressive strength 

increased upto 20% after that decrease than 

conventional concrete mix.the maximum strength of 

beam, cylinder, cube is 7.2, 10.21, 41.9 respectively. 

G.Sai Chand , P.Ravi Kumar (2017)This paper shows 

that the partial replacement of aggregate with ceramic 

tile in concrete. Waste ceramic tiles and waste 

ceramic tile powder and granite powder are used as 

replacement to fine aggregate and then the coarse 

aggregate. Replacing the coarse aggregate with 10%, 

20%, 30%, 40% and 50% of the waste and fine 

aggregate by 10% with different mix ratios M15, 

M20, M25 grades. Observed that there is increment 

in workability with respect to increment in ceramic 

waste tiles and granite powder. ceramic waste 

possess permeability, sound resistance. The property 

of concrete is increase with increment in ceramic tiles 

waste. 

Adebola A. et al. (2017) this study is explains the 

Utilization of Construction Waste Tiles as a partial 

Replacement for Fine Aggregates in Concrete. In 

control mix Replacement of for fine aggregate with 

crushed tiles and granite powder in varying 

proportions (5%, 10%, 15% and 20%). Another mix 

is with replacement of granite with crushed tiles by 

proportions of (25%, 50% and 75%). Finally they 
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conclude with replacement of fine aggregate by waste 

tiles has been found to be 5% beyond this limit, it 

doesn’t need code (BS 1881 part 4(1997) 

requirements and recommend for further study to 

extend research work. 

Rinu Isah R J (2017) this paper presents 

Experimental Investigation on Ceramic Tile Wastes 

as Replacement of Coarse Aggregate in Concrete 

Using Acrylic Polymer as an Admixture. Concrete 

was mixed with different percentages of 0%, 10%, 

20%, 30%, 40% and 50% of ceramic tiles waste and 

adding 2% of acrylic polymer. Comparing the 

strength on harden stage, strength of tile waste 

replacement concrete is higher than the concrete 

without add the polymer. acrylic polymer increase 

the bonding between waste tiles and cement to 

increase the concrete strength. Replacement of coarse 

aggregate with ceramic tiles waste reduces the 

workability of concrete. Replacement of waste tiles 

increases the compressive strength, flexural strength, 

split tension upto 20%. When adding with acrylic 

polymer of 2%, split tension strength increased upto 

30%. 

WadhahM.Tawfeeq (2016) investigates the effects of 

using crushed waste tiles (CWT) as coarse aggregates 

in the concrete mix. The technology of concrete 

recycling is well established and cost-effective 

alternative for road, street and highway construction. 

It includes not only the water content and tiles but 

also the gravel/sand ratio. They concluded with that, 

when the water cement ratio is decrease, then the 

compressive strength increases. This paper consists 

of replacement of crushed tilesin the percentage of 

50% and 100% only. The results show that 

replacement of crushed waste tiles as coarse 

aggregate below 50% will have considerable 

mechanical properties. 

Paul O. AwoyeraJulius et al.(2016) The usage of 

ceramic tiles in concrete was observed in this paper. 

In this, both the coarse and fine aggregates are 

replaced with ceramic fine and ceramic coarse 

aggregates obtained from construction sites and 

manufacturing industries. The ceramic fine and 

coarse aggregates are replaced in conventional 

concrete individually and the mechanical and 

physical strength parameters are studied. Workability 

for ceramic waste aggregate concrete is high ranged 

when compare than controlled concrete. finally 

ceramic waste aggregate possess good mechanical 

performance than controlled mix so it is more 

suitable than conventional mix of concrete. 

ArunaD  et al.(2015) This paper show the objectives 

on studies on usage potential of broken tiles as part 

replacement to coarse aggregates in concrete. Fly ash 

based, tile waste based, tiled waste based pervious 

with the conventional concrete is reported.M30 grade 

mix is used to experimental work. Decrease in 

strength 10-15% of T25 mix. Waste tiles are more 

suitable for pervious pavement an used as filters in 

waste management and waste handling.T20F40 

concrete mix is suggested for economical 

replacement for fine aggregate and Ordinary Portland 

cement. 

Hitesh Kumar Mandavi et al.(2015) This paper 

presents the durability of Concrete with Ceramic 

Waste as Fine Aggregate Replacement with the 

varying percentages of 0%, 10%, 20%, 30%, 40%, 

50%. From that the optimum percentage of ceramic 

tile waste is determined. Partial replacement of 

ceramic tile as fine aggregate reduces the workability 

and it was observed that increase in compressive 

strength of replacement upto 40%. So that the 

optimum percentage taken as 40%. It is working 

better than conventional concrete on chloride 

environment 

 

D. GGBS  

SanbirManhas and Amir Moohmend(2018) The 

paper examine that  vaguely replacement of fine 

aggregate with ggbs in concrete. Granulated impact 

heater slag in concrete as  partial replacement of sand 

by 0%, 5%, 10%, 15% with standard water cement 

ratio 0.4. for 100% supplanting of fine aggregate by 

GGBS, w/c ratio kept 0.4 to 0.6 in M20 grade of 

concrete. by supplanting of fine aggregate, discover 

the quality, toughness etc., infiltration of chloride 

particles by methods for awed voltage method in 

saline medium and gravimetric weight reduction 

method. Casting 12 cubes and 8 cylinders.Finally 

getting the result in replacement of sand by 35% gain 

high strength and mover over % results reduction in 

strength. 

R.Anusuyaet et al. (2018) this study based on the 

realisation of demand on natural river sand, fining the 

alternative to reduce the demand. In this project, 

natural sand partially replaced with different 

alternatives (copper slag, GGBS, M-sand) in 

concrete. casting cubes and cylinders and then 
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compare the results with concrete with none 

alternatives. They conclude that the alternatives attain 

more compressive strength than conventional 

concrete but split tension and flexural strength attains 

high rate at copper slag and GGBS only. The 

Variation in strength depends on the shape and 

texture of materials. The optimum partial replacing 

percentage is 80%. 

Jyoti R. et al. (2017) this study of paper shows the 

Partial Replacement of Fine Aggregate with GGBS 

(ground granulated blast furnace slag). Mechanical 

properties are checked by producing M20 grade 

concrete.12 number of cubes 8 numbers of cyliners 

were casted. GGBS partially replaced in concrete 

with interval of 20% (0%, 20%, 40%, 60%). For each 

interval 3 cubes and 2 cylinders were casted. 

Compressive strength and split tension strength was 

increase upto 40% of replacement level, after that 

gradually decreased.so optimum replacement for both 

compression an split tension is found as 40% from 

the  test results. 

Prof. Rahul Shewale1 et al.(2018)This study about 

that composite sleepers are good alternatives for 

timber and concrete sleepers. Its get good strength 

nature compare to the other traditional sleepers. 

Composite sleepers are effective load transferring 

without any reduction. Plastic are highly resistance 

against degradation from weather influence, 

therefore, it can be recycled and used as a useful 

product. Hence, it supports for eco-friendly 

environment. More in general, to provide proper 

track stiffness from a point of view of wear and 

vibration composite sleepers can provide a good 

solution.  This sleeper has comparable chemical and 

physical properties to traditional sleepers. It is 

recycling form waste material to high end 

application. These sleepers having no leaching into 

ground wastes. It having low life cycle cost and long 

expected life time of over 50 years. 

BahadorSabetDivsholi et al.2013) Investigate the 

effect of carbonation on granulated blast furnace slag 

(GGBS) replaced by cement through by performing 

test for more than 200 samples. The various amount 

of water- cementitious materials ratio (0.4, 0.5 and 

0.6) used as replacement percentages of GGBS. the 

slump value was increased in the range of 20%, 35% 

and 55 % for 10%, 30% and 50 % GGBS 

replacement, respectively. The carbonation test was 

carried out in the span of four years to study the 

natural carbonation rate of GGBS replaced concrete. 

The Phenolphthalein indicator used to freshly cut 

concrete surface and measure the carbonation depth. 

From the result of carbonation test, the rate of 

carbonation for the samples with 30 and 50 % GGBS 

replacement increasing reduce the carbonation rate. 

The GGBS presents in concrete improves in fresh 

concrete properties, mechanical properties and 

durability properties. From above studies shows 

GGBS is suitable for low cost concrete making 

without reducing concrete strength. 

 

IV. METHODOLOGY 

 

 
 

V. CONCLUSION 

 

The various literature review shows, If furnace slag 

replaced instead of fine aggregate develop some 

crack on concrete due to its chemical composition. 

Using plastic and tyre waste require shredding 

process its improve the cost of the construction and 

also addition of HDPE reduce the workability of the 

concrete. so its not suitable for concrete use instead 

of fine aggregate. Durability of marble powder was 

improving which indicate that it was most suitable 

additive to the concrete. It is the best suitable 

material for the partial alternate of cement. Usages of 

GGBS improve the strength performance and 

durability to reduce maintenance cost. From the study 

of different waste materials, the two alternative 

materials are selected for the further process of the 

project. The two alternatives are GGBS (Ground 
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Granulated Blast Furnace Slag) and ceramic tiles 

waste. is GGBS and another one is ceramic tile 

waste, which are replaced by varying percentages 

(0%, 20%, 25%, 30%, 35%, 40%). As per the coal 

provisions and past works, M60 grade  is to be used 

for testing. 

 

Future work (works do be done): 

1. Preparation of rigid pavement mix of M60. 

2. To find workability of the mix for various 

replacement percentage. 

3. Evaluate strength characters for various 

replacement percentages. 

4. Durability check for various replacement 

percentages. 

5. To find various stresses in railway sleeper. 

6. Analyze the replaced concrete compared with 

conventional mix. 

7. Identify optimum percentage for replacement of 

fine aggregate. 
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