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ABSTRACT 

Wasted tiles generated from construction sites are generally disposed into landfills which can be effectively 

used in manufacture process of paver block. With increase in population and urbanization, demand of raw 

materials such as aggregate has increased in the construction industries.Nowadays, tiles are almost used in  all 

the construction sites. The tiles waste produce during the construction process is larger. So, they can be used as 

a partial replacement for stone chips in paver block.. The weathering properties of the paving blocks prepared 

from wasted materials were also assessed. The results indicates that inclusion of these materials reduce the 

weight of the paver blocks when compared with conventional paver blocks. Based on the findings, the materials 

may used to reduce the weight of the paver blocks. The study deals with fabrication of trial mix designfor 

concrete paver block using wasted tiles as partial replacement of stone chips. Cement, M-Sand, stone chips and 

wasted tiles are tested to determine the physical properties. The wasted tiles were incrementally added in 10%, 

20%, 30%, 40%, and 50% to replace the same amount of stone chips. The main objective of this study is to use 

the construction waste in manufacture of the paver blocks and making paver blocks economic without 

compromising the strength parameter. The conventional paver block has been compared to the paver block 

made with wasted tiles. In this investigation various properties like compressive strength and water absorption  

were conducted on paver block consisting of wasted tiles after 7 days and 28 days of curing as per IS 15658: 

2006.  

Keywords: Compressive strength, Paver blocks, Wasted tiles, Water, and Water absorption 

 

1. INTRODUCTION 

The wasted tiles in construction sites is large and increases with time. In each country the waste composition is 

different, sinceit is affects the socioeconomic characteristics and causes damage to the environment. The major 

problem in the wasted tiles are more amount of dust are generated and it causes pollution and damages to the 

environment. The large volume of materials required for construction is potentially a major area for the reuse of 

waste materials. Nowadays, concrete paver blocks are used in various application like street road, small and 

medium market roads, low volume roads and other construction places. Concrete block pavement absorb stress 

such as small earthquakes, freezes and thaws, and slight ground erosion by flexing.The paver blocks are 

commonly used in construction in India. 
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1.1 AIM OF THE PROJECT 

The overall aim of the project is to prepare an industrially suitable cost effective paver blocks using various 

industrial materials in replacement of stone chips and also the study in behaviour of paver blocks. 

1.2 OBJECTIVES 
The main objective of this project is to encourage contractors to reduce, reuse and recycle waste materials. The 

reuse of waste materials is very common in many countries.Waste materials can be used as an aggregate 

replacement in concrete paver blocks. Recycled aggregates can also be used in structural concrete by applying 

special mixture, curing and casting methods.This study aims to develop a set of scientific design principle and 

guidelines to optimize the performance of precast paving products produced with waste construction materials. 

It is more economical and eco-friendly to use waste materials in paver blocks. 

1.3 LITERATURE REVIEW 
Sarada Prasad Kundu, et al. (2018) [1]had conducted study on Concrete reinforced with natural fibers is 

considered to be an effective scheme nowadays to fulfill the global demand for sustainable infrastructures 

development. The present article investigates the salient features of concrete paver blocks fabricated using mild 

alkali, dilute polymer emulsion, and tannin modified natural jute fiber as fiber reinforcement. Analyzing the 

physio-mechanical properties, it is demonstrated that the paver blocks containing 1 wt.% modified jute fiber 

(with respect to weight of cement) show 30%, 49% and 166% higher compressive strength, flexural strength, 

and flexural toughness, respectively, as compared to that of the reference blocks. Finally, based on the Fourier 

transform infrared spectroscopy, X-ray diffraction, thermogravimetric analysis, and microstructure analysis, the 

compatibility of reinforcing fiber with matrix phases was established. The experimental results reveal that the 

compressive strength, flexural strength, and flexural toughness of tannin and polymer modified jute fiber 

reinforced concrete paver block (TJP) are 30% and 49%, and 166% higher, respectively, as compared to that of 

reference paver blocks (RP). Finally, it is demonstrated that the use of surface modified jute fiber as fiber 

reinforcement in concrete paver blocks not only enhances the mechanical properties but also extends the service 

life of paver blocks that may lead to minimize life cycle cost as well. 

M. Martín-Morales, et al. (2017) [2] had conducted the study the feasibility of using fine and coarse recycled 

aggregates, both from concrete and mixed sources, as technological nutrients for the production of vibro-

compacted dry-mixed concrete hollow blocks traditionally used in wall construction. The results show that the 

incorporation of recycled aggregates does not compromise compliance with the European standard EN 771-3, 

nor further durability requirements by means of hazardous ambient such as freeze-thawing and salts 

crystallization and the value declared by the manufacturer.In general terms, both concrete recycled aggregate 

(CRA) and mixed recycled aggregate (MRA) have shown a proper behavior in the CHB studied. Finally, it has 

been found a great weight reduction in CHB studied up to 15%, offering enormous advantages for the operators 

handling these pieces of 15 kg of average weight and to the weight conferred to the structure. Based on the 

foregoing, the production of competitive nonstructural dry-mixed concrete hollow blocks (CHB) by the vibro 

compaction technique has proven highly appropriate with the total incorporation of concrete recycled aggregate 

and mixed recycled aggregate from construction and demolition waste and with no increase of cement 

percentage, allowing the incorporation of the prefabrication sector in the field of the circular economy. 



 

579 | P a g e  
 

Dongxing Xuan et al. (2016) [3] had conducted the study on paver block using accelerated mineral carbonation 

process to produce a new generation of concrete blocks with recycled concrete aggregates (RCA). The 

replacement contents of coarse and fine natural aggregates by coarse and fine RCA in concrete blocks ranged 

from 0% to 100% by mass, respectively. The experimental results showed that incorporating the carbonated 

RCA in concrete blocks led to an increase in strength by 2%e18%, which can also increase the reuse rate of 

RCA by 35% for the concrete blocks with the required strength. A high CO2 gas pressure and longer 

carbonation duration had an insignificant effect on the properties of concrete blocks when the carbonation 

process was extended to 24 hours.This indicated that using carbonated RCA was an alternative method to 

improve the properties of concrete blocks as well as to increase the reusing rate of RCA by 35%. Using the 

accelerated mineral carbonation technology, the amount of CO2 uptake by the concrete blocks was in the range 

of 9%e18% by the mass of cement, depending on carbonation duration and the mixture design. 

 

Fatih Ozalp, et al. (2016) [4]had investigated the utilization criteria of the recycled aggregates gained from 

construction and demolition wastes, in the production of various ready-mixed and precast concrete elements. 

Recycled concrete aggregates were than crushed to specific sizes; physical properties were determined and 

compared with those of normal aggregates. Finally, these recycled aggregates were investigated about their 

utility in the industrial production of various concrete products like ready-mixed concrete, concrete pipe, paving 

stone and kerbs. Moreover, lower replacement rates should be applied to obtain sufficient conditions which are 

specified in related product standards. In this study, recycled aggregates were separately gained from C&D 

wastes. At the end of the experimental and industrial studies, these recycled aggregates were found feasible to 

use in paving stone, kerb, concrete pipe and reinforced concrete pipe elements according to the related 

standards. Finally, it is suggested that lower replacement rates should be applied to ensure requested mechanical 

properties related to product standards. 

 

Eshmaiel Ganjian, et al. (2015) [5]had conducted  an experiment by using by-product and waste materials, 

such as ground granulated blast furnace (GGBS), cement by-pass dust (BPD), run-of-station ash (ROSA), basic 

oxygen slag (BOS), plasterboard gypsum (PG), incinerator bottom ash aggregate (IBAA), recycle crushed glass 

(RCG), recycled concrete aggregate (RCA), recycled bricks (RB), steel fiber (SF) and PVA-Fiber for the 

production of environmentally friendly paving blocks is explored. Paving blocks were tested for split tensile 

strength at 14 and 28 days, slip/skid resistance (BPN), weathering resistance and density were also measured on 

some selected mixes. The tests results confirmed that a concrete paving mix containing 6.3% GGBS, 0.7%, BPD 

and 7.0% OPC by weight can decrease Portland cement content by 30% in comparison to the percentage 

currently being used in most factories, without having a substantial impact on the strength or durability of the 

paving blocks. The concrete paving blocks prepared with OPC7.0/GGBS6.3/ BPD0.7 meets the minimum 

requirements of 3.6 MPa split tensile strength and can reduce cement content by up to 30% in comparison to the 

percentage of cement used in factories. This mixture showed good results in the slip/skid resistance test, 

freeze/thaw test and water absorption test. The concrete paving blocks prepared with OPC/GGBS/BOS, 

OPC/ROSA/BOS, OPC/BOS/PG, OPC/BOS/BPD, OPC/BOS and OPC/ROSA did not meet the minimum 
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requirement of 3.6 MPa, however, they did show good results in slip/skid resistance and freeze/thaw test. The 

concrete paving blocks prepared with OPC7.0/GGBS6.3/ BPD0.7 mix and IBAA, RCG, RB, PVA for 6 and 4 

mm aggregates replacement did not meet the minimum requirement of 3.6 MPa, whereas the same mix using 

1.5% steel fiber met the minimum requirements of the British standard. 

 

Hakan Elci, et al. (2015) [6]had conducted experiment on industrial wastes such the tiles during the production 

in ceramic factories. The concrete made using the crushed floor tile aggregates have been found to have similar 

mechanical properties with that of the limestone concrete, on the other hand the concretes made with the wall 

tile aggregates have given lower mechanical properties than the limestone concrete. Additionally, WTA have 

low particle density, high water absorption ratio and air content compared to LSA. Additionally, WTA have low 

particle density, high water absorption ratio and air content compared to LSA. On the other hand FTA test 

results indicated that quite closer LSA in term of aggregate properties. Tile aggregates indicated that better 

adhesion between the mortar paste and particles. Therefore, Both WTC and FTC are indicated better abrasion 

resistance than the LSC. 

 

Gerry Lee, et al. (2013) [7]had investigated effects of replacement percentages and particle size distribution of 

recycled fine glass (FG) aggregate son the properties of dry mixed concrete blocks. All the mixtures were 

proportioned with a fixed total aggregate/cement ratio of 4% and 50% of the total aggregate was fine aggregate. 

A total of 17 concrete block mixes, including a control (0% of glass) mix, were produced using four different 

particle sizes of FG (un-sieved, <2.36 mm, <1.18 mm and <600 l m) as replacements of sand. The replacement 

ratios were 25%, 50%, 75% and 100%. Properties such as packing density, hardened density and water 

absorption, as well as the effects of air and water curing upon 7 and 28-day compressive strength were 

studied.The results show that the water demand of the mix increased with decreasing fineness modulus of the 

fine aggregate. The influence of FG content on water absorption clearly seemed more pronounced when finer 

FG was used. Inclusion of the very fine FG increased the compressive strength of concrete blocks due to its 

pozzolanic reactivity. The effect of water curing was more pronounced for blocks made with the finer FG. 

 

Ksenija Jankovic, et al. (2012)[8]had conducted experiment on crushed bricks as aggregate in paver block 

which are obtained as waste of demolition of building. The application of recycled brick as aggregate, produces 

concrete of less density and strength, and of increased absorption. Based on the results obtained by testing the 

resistance to frost of concrete it was assumed that it is possible to get the products comply with European 

standards. The results show that replacing up to a 32.5% of natural aggregate with crushed brick aggregate 

produces concrete blocks, and up to 65% of it produces concrete paving flags which meet the requirements of 

po]European standards. Water absorption of concrete increased with crushed brick replacement level. Concrete 

with 100% substitution of natural aggregate has 12% higher water absorption than concrete with 25% recycled 

bricks as aggregate, but satisfied freeze/thaw test which means that concrete based on crushed brick has good 

durability performance. The compressive and tensile splitting strength of concrete blocks and bending strength 
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of paving flags decreased as the percent of recycled brick aggregate increased. Water absorption of the paving 

blocks and flags exceeded the limit of 6%.Abrasion resistance of paving elements decreased as the percent of 

recycled aggregate increased. It was possible to use up to 32.5% of recycled brick as aggregate to prepare 

concrete paving blocks which meet the requirements. 

 

2. METHODOLOGY 

 

2.1 GENERAL 

Methodology is the systematic and theoretical analysis of the methods applied to a field of study. It determines 

how best to plan, develop and deliver a project throughout the continuous implementation and completion of the 

project. Our project is divided into   

 Collection of materials  

 Study of material properties  

 Casting of specimen  

 Testing of specimen  

 Strength comparison of paver blocks  

 
2.2 COLLECTION OF MATERIALS  

Material collection is the basic step in the project. The material was collected from the various sources. The 

materials such as Ordinary Portland cement, M-sand, stone chips, water and Wasted tiles. 

2.3 STUDY OF MATERIAL PROPERTIES  

The properties of various materials like cement, M-Sand, stone chips, Wasted tiles and water were studied. 

Various properties like specific gravity, consistency and setting time of cement were tested. The fine aggregate 

was tested for specific gravity, bulking of sand and sieve analysis. The specific gravity and fineness test were 

studied for stone chips and wasted tiles. The clean water should be taken. The material should not cause any 

damage to the environment.  

2.4 CASTING OF SPECIMEN  

For making the paver block, the ingredients were collected and mixed uniformly in the ratio of 1:1.5:3 with a 

water cement ratio of 0.42. The paver block was made with different replacement percentage of wasted tiles 

from 10% to 50%. The paver block was casted in the I shape. The specimen after casting are allowed to curing 

of 7 and 28 days. After curing, the specimen was ready for testing. 

2.5 TESTING OF SPECIMENS  

The paver blocks were tested for compressive strength and water absorption test. For water absorption test, three 

blocks should be immersed in clean water for 24 hours. The blocks are then weighed and allowed to dried for 24 

hours. The blocks are weighed again. The blocks should be cured for 7and 28 days for compressive strength. 

After 7 and 28 days of curing the blocks are tested.  

 

2.6 STRENGTH COMPARISON  
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The conventional paver blocks also casted and compared with the paver blocks made with wasted tiles.The 

paver blocks made with wasted tiles have more strength than the normal paver blocks. The strength of the paver 

blocks increases as the replacement percentage decreases. 

 

2.7 METHODOLOGY 

The figure 2.7 shows the methodology flow chart followed in this project. 

 

 

3. MATERIAL PROPERTIES 

3.1. GENERAL 

This chapter deals with the study of various materials used in the making of paver blocks. The materials used in 

the paver blocks are  
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 Cement  

 Crusher sand 

 Aggregate chips  

 Wasted tiles 

 Water 

 

3.2. CEMENT 

Cement is used as a binding material in the concrete. Ordinary Portland cement of 53 grades is used. 

The cement should be used within 3 months of manufacture. Cement mortar at the age of 3 days 

should have a compressive strength of 11.5N/mm
2
 at the age of 7 days the compressive should not be 

less than 17.5N/mm
2
 and tensile strength should not be less than 2.5N/mm

2
. The initial setting time of 

cement should not be less than 30 minutes and final setting time shall be around 10 hours. 

 

Fig.3.2 Ordinary Portland Cement 

3.2.1. Standard consistency test 

 Unless otherwise specified this test shall be conducted at a temperature 27ºC and the relative 

humidity of laboratory should be 65%. 

 Prepare a paste of weighted quality of cement (300gms) with weighed quantity of potable or 

distilled water, taking care that the time of gauging is not less than 3 minutes nor more than 5 

minutes.  

 The gauging is counted from the time of adding water to the dry cement until commencing to fill 

the mould. 
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 Fill the vicot mould with this paste resting upon a non-porous plate. 

 Smoothen the surface of the paste, making it level with top of the mould. 

 Record the depth of the penetration. Table 5.1 represents the result obtained from standard 

consistency test on cement. 

Table 3.2.1. Standard consistency test on cement 

 
TrialNo 

Weight ofCement 

taken 

(gm) 

Quantity ofwater 

content 

 
Penetrationof 

reading (mm) 

% ml 

1 300 25 75 14 

2 300 26 78 23 

3 300 27 81 25 

4 300 28 84 26 

5 300 29 97 29 

6 300 30 90 31 

7 300 31 93 32 

8 300 32 96 33 

 

The % of water required obtaining cement paste of standard consistency test is 32%. 

3.2.2. Specific gravity of cement        

 Take a clean dry pycnometer with its cap and find the weight of it. (W1).  

 Take about 200g of cement in the pycnometer and find the weight of pycnometer with cement (W2).  

 Fill the pycnometer with distilled kerosene up to the hole in the conical cap and shake it to remove the air.  

 Then take the weight of pycnometer with cement and kerosene. (W3).  

 Empty the pycnometer and clean it thoroughly. Then fill it with kerosene up to the hold of the conical cap 

and weigh it. (W4)  

 From the above weights the specific gravity of cement is calculated. Table 5.2 shows the specific gravity of 

cement. 
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Table 3.2.2 Specific gravity of cement 

 
 

S.no 

 
Weight of 

empty 

pycnometer 

W1 (gm) 

 
Weight of 

pycnometer 

+ cement W2 

(gm) 

Weight of 

pycnometer 

+ cement 

+ kerosene 

W3(gm) 

 

Weight of 

pycnometer 

+ kerosene 

W4 (gm) 

 
 

Specific 

gravity 

1 686 985 1573 1373 3.02 

2 685 986 1571 1374 2.89 

 2.95 

 

Specific gravity of cement  = 
Dry  weight  of  cement

Weight  of  equal  volume  of  water
 

    =  
(𝑊2−𝑊1)

 𝑊2−𝑊1  − (𝑊3−𝑊4)
 

     =  
(985−686)

 985−686 −(1573−1373 )
 

Specific gravity (G)  =  2.95 

3.2.3. Initial & final setting time of cement 

 Take 400g of cement and prepare a neat paste with 0.85% of water by weight of cement. 

 .Gauge time is kept between 3 to 5 minutes. Start the stop watch at the instant when the water is added to 

the cement. Record this time. 

 In the beginning the needle completely pierces the test block. Quickly releasing the needle after every 2 

minutes till the needle fails to pierce the block for about 5mm measured from the bottom of the mould. Note 

this time.  

 For final setting time needle with an annular attachment. The cement is considered finally set when upon 

applying the final setting needle gently to the surface of the test block. The needle makes an impression 

thereon, while the attachment fails to do. Record this time. Initial setting time = 35minutes Final setting 

time = 9hrs 27minutes 

3.3 M-SAND 

The material smaller than 4.75mm size is called fine aggregate. Natural sands are generally used as fine 

aggregate. The particle size distribution from sieve analysis and the experimental results carried out to find other 

properties of fine aggregate are given. IS sieve ranging from 4.75mm to 150 microns were used to conduct the 

sieve analysis and fineness modulus was found out. From the sieve analysis results, it is found that the fine 

aggregate confirms to zone II and is designated as finesand. 
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Fig.3.3.  M- Sand 

3.3.1 Specific gravity of sand 

 Take a clean dry pycnometer with its cap and find the weigh it. (W1).  

 Take about 200g of dry sand in the pycnometer and find the weight of pycnometer with sand (W2). 

  Fill the pycnometer with distilled water up to the hole in the conical cap and shake it to remove the air. 

Then take the weight of pycnometer with fine aggregate and water. (W3).  

 Empty the pycnometer and clean it thoroughly. Then fill it with water up to the hold of the conical cap and 

weigh it. (W4). 

 From the above weights the specific gravity of fine aggregate is calculated. Table 3.3.1 shows the specific 

gravity of M-sand. 

Table 3.3.1 specific gravity of M-sand. 

 
 

S.No 

Weight   of 

empty 

pycnometer 

W1 (gm) 

Weight of 

pycnometer 

+ dry sand 

W2 (gm) 

Weight of 

pycnometer 

+sand+water 

W3 (gm) 

Weight of 

pycnometer 

+waterW4 (gm) 

 
Specific 

gravity 

(G) 

1 678.5 1516.5 1903 1387 2.60 

2 687 1137 1572 1284 2.77 

 2.68 

 

Specific gravity of cement  = 
Dry  weight  of  sand

Weight  of  equal  volume  of  water
 

    =  
(𝑊2−𝑊1)

 𝑊2−𝑊1  − (𝑊3−𝑊4)
 

     =  
(1516 .5−678.5)

 1516 .5−678.5 −(1903−1387 )
 

Specific gravity (G)  =  2.68 
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3.3.2. Sieve analysis     

A sieve analysis is a practice used to assess the particle size distribution of a granular material. The size 

distribution is often of critical importance to the way the material performs. This can be performed on any type 

of organic or non-organic granular material. Being a simple technique of particle sizing, it is probably the most 

common type of analysis. The percentage of various size particles in the sample can be found out by this 

method. 

Procedure    

 About 1000 grams of naturally dried sand samples are collected.  

 Arrange the sieves in order such that coarse sieve is kept at the top and the fine sieve is at the bottom. Place 

the closed pan below the finest sieve.  

 Arrange the sieve set in orders of 4.75mm, 2.36mm, 1.18mm, 1mm, 600μ, 300 μ, 150 μ size and a pan at 

the bottom.  

 Position the sieves set in the sieve shaker and sieve the sample for a period of 10minutes.  

 The permissible values of fineness modulus 2.9 to 3.2 Refer (IS: 2386-1963 part- 1)  

 The good concrete the values of fineness modulus for the fine aggregate should between 2 and 3.5. 

  The weight of sample should not be less than 1.5kg. Table 4.4 shows the grain size analysis of fine 

aggregate 
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Figure 3.3.2 Sieve Shaker 

The fineness modulus of sand can be calculated using the formula, 

Fineness modulus of sand    =   
Total  cummulative  % retained

100
 

Table 3.3.3 Grain size analysis of M-sand 

 
 
S.No 

 
 

Sievesize 

inmm 

 

Weight of 

sand 

retained 

 
Percentage weight 

retained (%) 

 

Cumulative 

percentage 

retained (%) 

 

Percentage 

offiner (%) 

1 4.75 0 0.00 0.00 100.0 

2 2.36 7 0.70 0.70 99.30 

3 1.18 90 9.00 9.70 90.30 

4 600µ 353 35.30 45.00 55.55 

5 300 µ 420 42.0 87.00 13.00 

6 150 µ 110 11.00 98.00 2.00 

7 75 µ 20 2.00 100.00 0 

 240.4  

 

Fineness modulus     =    
Total  cummulative  % retained

100
 



 

589 | P a g e  
 

     = 
240.4

100
 

     = 2.40 

  Fineness modulus  = 2.40 

 

 

Figure 3.3.3 Grain size distribution 

3.4. AGGREGATE CHIPS 

Aggregate are inert granular materials such as sand, gravel or crushed stone that are an end product in their own 

right. They are also the raw materials that are essential ingredient in concrete. For making of paver block 

aggregate chips of 4 mm is used. It is composed of unconsolidated rock fragments. It is an important 

commercial product, with a number of applications. It is often produced by quarrying and crushing hard wearing 

rocks, such as sandstone, limestone, or basalt. It does not constitute a single phase of matter but have 

characteristics of solids, liquids, or gases. It also exhibits the wide range of pattern forming behaviours when 

excited. 
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Fig.3.4. Stone chips 

3.4.1. Sieve analysis 

A sieve analysis is a practice used to assess the particle size distribution of a granular material. The size 

distribution is often of critical importance to the way the material performs. This can be performed on any type 

of organic or non-organic granular material. Being a simple technique of particle sizing, it is probably the most 

common type of analysis. The percentage of various size particles in the sample can be found out by this 

method. 

Procedure  

 About 1000 grams of naturally dried sand samples are collected.  

 Arrange the sieves in order such that coarse sieve is kept at the top and the fine sieve is at the bottom. Place 

the closed pan below the finest sieve.  

 Arrange the sieve set in orders of 25mm, 20mm, 16mm, 12.5mm, 10mm, 6.3mm size and a pan at the 

bottom.  

 Weigh the amount of aggregate obtained in each sieve. Separate the sieves and weigh carefully the amount 

of aggregate retained on each sieve.  

 The permissible values of fineness modulus of coarse aggregate 6.00 to 7.50. The table 5.5 represents the 

grain size analysis of aggregate chips. 
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Table 3.4.1Grainsizeanalysis ofStone chips 
 
 

S.no 

 
Sievesize 

inmm 

Weight of 

sand 

retained 

(gm) 

Percentage 

weight 

retained (%) 

 
Cumulative 

percentage 

retained(%) 

 
Percentage 

offiner (%) 

1 25 - - - - 

2 22.5 232 23.2 23.2 76.8 

3 20 539 53.9 77.4 22.9 

4 16 772 77.2 154.3 54.3 

5 12.5 232 23.2 17 

7.5 

77.5 

6 10 80 8.0 185.5 85.5 

7 6.75 96 9.6 195.1 95.1 

8 6.3 03 0.3 195.4 95.4 

9 4.75 24 2.4 197.8 97.8 

10 2.36 17 1.7 199.5 99.5 

11 <2.36 05 0.5 200 100 

 1605.4  

 

Fineness modulus     =    
Total  cummulative  % retained

100
 

     = 
1605 .4

200
 

  Fineness modulus  = 8.02 

3.4.2. Specific gravity of stone chips 

 Take a clean dry pycnometer with its cap and find the weigh it. (W1).  

 Take about 200g of dry sand in the pycnometer and find the weight of pycnometer with sand (W2).  

 Fill the pycnometer with distilled water up to the hole in the conical cap and shake it to remove the air. 

Then take the weight of pycnometer with coarse aggregate and water (W3).  

 Empty the pycnometer and clean it thoroughly. Then fill it with water up to the hold of the conical cap and 

weigh it. (W4) . 

 From the above weights the specific gravity of coarse aggregate is calculated. Table 5.6 shows the specific 

gravity of stone chips. 
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Table 3.4.2 Specific gravity ofstonechips 

   

Specific gravity of aggregate chips  = 
Dry  weight  of  chips

Weight  of  equal  volume  of  water
 

     =  
(𝑊2−𝑊1)

 𝑊2−𝑊1  − (𝑊3−𝑊4)
 

      =  
(1545−715)

 1545−715 −(1560−2085 )
 

Specific gravity (G)   =  2.77 

 

3.5. WASTED TILES 

Wasted tiles are one of the heaviest and most voluminous waste streams generated. It arises from the activity 

such as cutting and polishing of tiles. There is a high potential for recycling and use of these industrial materials. 

It is possible to reuse most of the industrial materials in the construction units. 

The industrial materials used in this project are taken from the various industries in and around the Erode area. 

Use of industrial materials in concrete can be useful for environmental protection and economical aspects. 

It reduces, 

 Cost of aggregates. 

 Disposal cost. 

 Environmental damage. 

 Consumption of natural resources. 

 Valuable landfill space. 

 
 

S.No 

Weight of 

empty 

pycnometer 

W1(gm) 

Weight of 

pycnometer 

+chips 

W2(gm) 

Weight of 

pycnometer+ 

chips + water 

W3(gm) 

Weight of 

pycnometer 

+ water 

W4(gm) 

 
Specif

ic 

gravit

y (G) 

1 715 1545 1560 2085 2.77 
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Fig.3.5 Wasted Tiles 

 

3.5.1. Specific gravity of wasted tiles 

 Take a clean dry pycnometer with its cap and find the weigh it. (W1).  

 Take about 200g of dry sand in the pycnometer and find the weight of pycnometer with sand (W2).  

 Fill the pycnometer with distilled water up to the hole in the conical cap and shake it to remove the air. 

Then take the weight of pycnometer with coarse aggregate and water (W3).  

 Empty the pycnometer and clean it thoroughly. Then fill it with water up to the hold of the conical cap and 

weigh it. (W4)  

 From the above weights the specific gravity of coarse aggregate is calculated. Table 5.8 shows the specific 

gravity wasted tiles. 

Table 3.5.1 Specific gravity of wasted tiles 

 
 

S.No 

Weight   of 

empty 

pycnometer 

W1 (gm) 

Weight of 

pycnometer 

+ dry sand 

W2 (gm) 

Weight of 

pycnometer 

+sand+water 

W3 (gm) 

Weight of 

pycnometer 

+waterW4 (gm) 

 
Specific 

gravity 

(G) 

1 580 1260 1850 1480 2.53 

2 585 1275 1870 1495 2.62 

 2.58 

 

Specific gravity of Wasted tiles = 
Dry  weight  of  powder

Weight  of  equal  volume  of  water
 

     =  
(𝑊2−𝑊1)

 𝑊2−𝑊1  − (𝑊3−𝑊4)
 

      =  
(1040−680)

 1040−680 −(1600−1420 )
 

Specific gravity (G)   =  2.53 
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3.6 WATER       

Water is an important ingredient of concrete as it actively participates in the chemical reactions with cement. It 

chemically reacts with cement to produce the desired properties of concrete. The cement reacts chemically with 

water and other ingredients to form a hard matrix which binds all the material together into a durable stone-like 

material. A lower water- cement ratio yields a stronger, more durable concrete, whereas more water gives a freer 

flowing concrete with a higher slump. Impure water used to make concrete can cause problems when setting or 

in causing premature failure of the structure. 

 

4. EXPERIMENTAL STUDY 

4.1 GENERAL 

The aim of the present test is to thoroughly investigate all the strength properties of paver blocks, casted using 

industrial material. The following test were to be conducted on the paver blocks are 

 Compression test 

 Water absorption test 

4.2 COMPRESSION TEST 

 Compressive strength is one of the important properties of concrete paver blocks. Paver block were casted with 

replacement of Wasted tiles. After 24 hours, the specimens were demoulded and subjected to curing for 14 days. 

After 14 days of curing, the three paver blocks were taken and allowed to dry and tested in the compressive 

strength testing machine. The specimen is placed at the centre of the pads located at the top and bottom portion 

of compression testing machine. The experimental setup is shown in figure 7.1 

 The compressive strength was calculated using eqn. 1 

Compressive strength fck     = 
𝑃

A
 N/mm

2 
------------------ (1) 

Where  

 P    = Applied load (N) 

  A   = Area of the specimen (mm
2
) 

 

 

 

 

 

   

 

 

   

  

 

 

   

 Fig 7.1 Compression testing machine 
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4.3 WATER ABSORPTION TEST   

The paver block is completely immersed in the water for 24 hours. The specimen should be removed from the 

water and allowed to drain for 1 min. Visible water on the specimen should be removed with a damp cloth. The 

specimen shall be immediately weighed and the weight of each specimen is noted as Ww. Then the specimen 

should be dried for 24 hours at the normal room temperature. After 24 hours are drying, then the specimen is 

weighed. The weight of each specimen is noted as Wd. The percent water absorption shall be calculated using 

eqn. 2 

 

  W percent    =  
𝑊𝑤−𝑊𝑑

Wd
X100       -------------------- (2)   

           

5. RESULTS AND DISCUSSION 

5.1 COMPRESSION TEST ON PAVER BLOCKS  

Table 8.1 shows the average results of compressive strength of the paver blocks at the end of the 7days casted 

using wasted tiles. The compressive strength of individual blocks is listed in the table are as follows 

Table 8.1 Compressive test result for wasted tiles 

% of 

Replacement 

   Specimen 

     No 

Load 

(KN) 

Compression 

       test  

    (N/mm
2
) 

 Average  

 value            

    (N/mm
2
) 

 

10 

1 2665 76.14  

76.5 

2 2567 73.34 

3 2800 80 

 

20 

1 2200 62.85  

 

66.58 2 2356 67.32 

3 2435 69.57 

 

30 

1 1927 55.05  

 

55.4 2 2040 58.28 

3 1856 53.02 

 

40 

1 1634 46.68  

 

47.79 2 1727 49.34 

3 1658 47.37 

 

50 

1 1534 43.82  

 
2 1588 45.37 
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3 1456 41.6 43.6 

 

Conventional 

1           2567          73.34  

 

       69.74 2 2300          65.71 

3 2456           70.17 

 

Table 8.2 shows the average results of compressive strength of the paver blocks at the end of the 28 days casted 

using wasted tiles. The compressive strength of individual blocks is listed in the table are as follow. 

Table 8.2 Compressive test result for Wasted tiles 

 

 

 

       % of 

Replacement 

   Specimen 

        No 

Load 

(KN) 

Compression 

       test  

    (N/mm
2
) 

   Average  

      value            

    (N/mm
2
) 

 

10 

1 2745 78.42  

77.68 

2 2678 76.51 

3 2734 78.1 

 

20 

1 2250 64.28  

67.54 
2 2328 66.51 

3 2200 62.85 

 

30 

1 1980 56.57  

55.71 
2 2000 57.14 

3 1870 53.42 

 

40 

1 1697 48.48  

54.88 
2 1789 51.11 

3 2185 62.42 

 

50 

1 1657 47.34  

45.72 
2 1598 45.65 

3 1546 44.17 

      Conventional 

             1 2564 73.25 

70.48              2 2448 69.94 

             3 2389 68.25 
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5.2 WATER ABSORPTION TEST 

Water absorption value of each paver block made with different replacement percentage using wasted tiles after 

7 days are listed in the table 5.2.1 

Table 5.2.1 Water absorption test of Wasted tiles 

 

 

 

 

 

 

 

 

 

 

 

Water absorption value of each paver block made with different replacement percentage using wasted 

tiles after 28 days are listed in the table 5.2.2 

Table 5.2.2 Water absorption test of wasted tiles 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

6.1 GENERAL 
Stone chips are the major content in the concrete. In our project it is replaced with the industrial materials. 

Industrial materials are an eco-friendly material. It gives some extra strength to the paver block. The paver 

blocks were incorporated with 10%, 20%,30%,40%  and 50% of wasted tiles. 

 

   % of  

Replacement 

Weight of 

dry 

specimen  

 (gms) 

Weight of 

saturated 

specimen  

 (gms) 

      Water 

  Absorbed 

   (gms) 

 

% of water 

absorption 

10 5315 5390 75 1.4 

20 5275 5355 80 1.5 

30 5156 5250 94 1.8 

40 5105 5125 20 0.39 

50 5056 5088 32 0.6 

Conventional 5410 5500 90 1.66 

 

% of  

Replacement 

Weight of 

 dry 

 specimen  

 (gms) 

Weight of 

saturated 

specimen  

 (gms) 

      Water 

  Absorbed 

      (gms) 

 

% of water 

absorption 

10 5330 5410 80 1.5 

20 5300 5380 80 1.5 

30 5120 5276 156 3.0 

40 5178 5246 68 1.3 

50 5100 5189 89 1.7 

Conventional 5478 5535 57 1.04 
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6.2 CONCLUSION 

After the completion of all the tests, it was observed that the mechanical properties of paver blocks were 

increased with the addition of industrial materials. The micro structural properties like water absorption for 

paver blocks were also identified. The compressive strength of the paver block  increases with decrease in the 

addition of wasted tiles.For 10 % replacement the value increases. Hence for 10% the usage of the wasted tiles 

will be effective.Basedupon above literature review it could be concluded that all researchers have put their 

efforts to show effects to show the effect of waste material in the concrete paver blocks. However, it should be 

noted that percentage use of waste materials in the paver block is the important criteria influencing the strength 

of the it. The usage of waste material present several advantages : conserving mineral sources of a country such 

as aggregate and sand derived from nature , preventing environmental pollution, also a positive effect on a 

country’s economy because of high cost of waste storage. No natural resources constitute limitless reserves. For 

construction industry, maintainability and sustainable improvement aims primarily to protect environment by 

using alternative materials, new methods and recycling. 
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