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ABSTRACT 

 

With rapid industrialization and urbanization over the past few decades, the generation of 

waste materials has increased significantly, leading to serious environmental concerns. 

Landfills are reaching capacity at an alarming rate, and the disposal of industrial waste has 

become a major global challenge. To address this issue, researchers and engineers are 

exploring innovative ways to repurpose waste materials in construction applications. One 

such solution is incorporating industrial by-products into concrete production, which not only 

mitigates waste disposal problems but also enhances the properties of construction materials. 

This study investigates the feasibility of using fly ash as a partial replacement for cement and 

glass waste as a substitute for fine aggregates in manufacturing concrete paver blocks. Paver 

block technology, initially introduced for applications such as footpaths and parking areas, is 

now being widely adopted in diverse construction projects where traditional pavement 

methods, such as bituminous mix or cement concrete, are impractical. This study examines 

M30-grade concrete paver blocks with varying levels of glass waste replacement for fine 

aggregates at 2.5%, 5%, 7.5%, and 10%. Additionally, fly ash was incorporated as a partial 

cement replacement at a constant level of 25%. The objective was to evaluate the impact of 

these substitutions on the mechanical properties and durability of the paver blocks. The 

experimental results demonstrate that the inclusion of glass waste and fly ash significantly 

enhances the performance of paver blocks. Compressive strength tests reveal that up to an 

optimal level, replacing fine aggregates with glass waste contributes to improved strength 

characteristics. Beyond a certain percentage, a slight reduction in strength is observed due to 

changes in material bonding. The use of fly ash as a cement substitute not only helps reduce 

the environmental footprint of concrete production but also improves workability and long-

term durability. The modified paver blocks exhibited good resistance to wear, water 

absorption, and abrasion, making them suitable for sustainable construction applications. By 

incorporating fly ash and glass waste, this research promotes a circular economy by 

repurposing industrial by-products into value-added construction materials. The findings 

suggest that optimized replacement percentages can lead to the development of cost-effective, 

eco-friendly, and durable paver blocks suitable for various infrastructure projects. Future 

research can explore the long-term performance of these modified paver blocks under real-

world conditions, including exposure to traffic loads and environmental factors. The study 

concludes that integrating waste materials into paver block production presents a viable 

solution for sustainable construction while addressing critical waste management challenges. 
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1. INTRODUCTION 

 

Concrete paving blocks has been extensively used in many countries for quite some time as a 

specialized problem solving technique for providing pavement in areas where conventional 

types of construction are less durable due to many operational and environmental constraints. 

This technology has been introduced in India in construction, a decade ago, for specific 

requirement namely footpaths, parking areas etc. but now being adopted extensively in 

different uses where the conventional construction of pavement using bituminous mix or 

cement concrete technology is not feasible or desirable. Concrete paver blocks were first 

introduced in Holland in the fifties as replacement of paver Paver blocks which had become 

scarce due to the post-war building construction boom. These blocks were rectangular in 

shape and had more or less the same size as the Paver blocks. During the past five decades, 

the block shape has steadily evolved from non-interlocking to partially interlocking to fully 

interlocking to multiply interlocking shapes. The main challenge before the Indian concrete 

industry now is to meet the demand of economical and efficient construction materials 

required by large infrastructure needs due to rapid industrialization and urbanization 

 

2. LITERATURE REVIEW 

 

Ritesh Mall et al, In this Compressive Strength analysis of Paver Block with 0%, 5%, 10%, 

15%, 20%, 25%, 30%, fly ash are tested and graph shown that at 25% fly ash is partially 

replaced with OPC 43 grade give higher strength as compared to conventional mix i.e., is 0%. 

Then at 25% fly ash give economic value as compared to conventional mix i.e., is 0%. 

Replacement of cement by Fly Ash up to 25% by weight has a negligible effect on the 

reduction of any physical and mechanical properties like compressive strength, flexural 

strength etc. There is limitation in addition of Fly Ash in concrete to maintain the workability 

of concrete. There are 10-20% reductions in cost with the addition of 25% fly ash in concrete. 

Use of Fly Ash in Paver block can solve the disposal problem, reduce cost and produce a 

greener Eco friendly Paver Blocks for pavement. 

 

Patel Vivek V and Et Al (2016) had studied that concrete paving blocks are supreme materials 

on the roads and footpaths for better look, easy laying and finish. Paver block has small 

maintenance cost and replace easily with a newer one at the time of fracture. There are 

various types of Industrial Waste available in local markets, and certain of it in the building 

industry can be used for deployment of waste material and eco-friendly condition, which 

would lessen both the discovery cost and environmental effects of paver block works in the 

construction industry are vitalmainly as it is not only accountable for natural resources 

consumption and energy but also its absorb capacity waste of the other industry. The 

objective of this investigation is mainly to increase the compressive strength of paver blocks 

rubber mould and the cost decrease of rubber mould paver blocks by replacing aggregates 

with the Kota stone chips.  
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Dinesh W. Gawatre et al (2015) have been studied on manufacture of paver block using 

partial replacement of construction and demolished concrete waste. In order to achieve the 

same conventional results they trying to replace the course aggregate and fine aggregate 

completely and partially up to 50% in bottom layer because of environmental considerations 

and growing trend in reusing waste products. Impact value and crushing value obtained for 

aggregates obtained from concrete waste were 14.6% and 13.25% respectively which are way 

better than requirements as per IS recommendations. They conclude the characteristic 

compression strength of interlocking paver blocks obtained was 35.63MPa which is more 

than design standards for M35. Minimum breaking load for a single sample out of eight 

samples was 6.420KN, which is still more than that required for Regularly Trafficked Roads. 

Average tensile splitting strength was obtained as 1.5MPa which is not satisfactory. Finally 

they concluded that the paver blocks prepared using M35 grade of concrete and 50% 

replacement of aggregates can be used for pedestrian plazas, car parks, rural roads, office 

complexes, with short volume traffic, residential roads, housing colonies etc.  

 

Ronaldo L.S.Izzo (2015) construction and debris from demolition and manufacture lime 

waste. They check the physical and chemical characteristics of the waste lime and mechanical 

also. To study about the chemical, mineralogy composition of finishing products and 

earlypart and also axial resistance strength, and absorption of water etc. Extra studies about 

growth after adding of calcium carbonate and carbonate of magnesium.  

 

 V. Gokulnath , B. Ramesh, K. Priyadharsan (2019) They have concluded that usage of 

unused Glass Powder and additional fibers are like steel yarns, glass filaments, 

polypropylene, Industrial wastes like fly ash and silica fume getting as increasing strengths. 

They concentrated on mechanical characteristics and fresh characteristics with respect to 

own-consolidated concrete with altered grades concrete by addition of fibers of various 

percentage. They did workability and hardened tests on mix of SCC. By adding fibers in 

concrete strength gained slightly when comparing to conventional concrete. Concrete is 

effective with Machine-sand and adding of glass powder in SCC and cured 7, 28, 56 & 90 

days in enhance the strength. The comparison for manufacturing-sand and river-sand was also 

done. By addition cutglass powder and other fibers in self-compacting concrete with 

cumulative percentage the Bending, compressive and ductile strength enhancement was 

observed. It evades fissures bounces performance and upsurges fresh properties of mix. 

Mohammed Seddik Meddah (2019) From the outcomes of this study, on the physical 

parameters of the crumpled glass aggregate resulting from the unused glass are appropriate as 

a fine aggregate for concrete manufacture in terms of profile, dimension, gradation and 

relative density. While flaky grain form of crumpled glass may have effect on the fresh 

properties of concrete but it was extremely beneficial in strength enhancement. The presence 

of powdered glass as a fractional substitute for ordinary sand has resulted in a small reduction 

in strength in compression, tension, and flexure. Concrete’s Permeability and water 



 
 

Volume 12 Issue 08 Aug 2023                                      ISSN 2456 – 5083  Page 711 

 

absorption with varying glass aggregate quantities have somewhat augmented as equated to 

the standard mix. 

Oluwarotimi M. Olofinnade, Anthony N. Ede, Julius M. Ndambuki, Ben U. Ngene, Isaac I. 

Akinwumi & Olatokunbo Ofuyatan (2018) they observedthe workability of newly formed 

concrete reductions in strength properties by means of fraction of unused glass sand rises. 

The decrease illustrates a robust relationship assessment of r = 0.97 which propose that new 

concrete displays declining in fresh properties as the amount of crimppled glassupsurges,the 

grain form of glass crystal sand elements is thought to be the cause. Reduction in Strengths 

towards compression and tension of the concrete with unused glass was detected as the 

quantity of unused glass enriched from 50% to 100% substitution of normal sand.Following 

the findings of the experiment, it is clear that environmentally friendly concrete may be 

prepared using waste glass incorporated with natural sand in concrete till 50% natural sand 

substitution for structural activities.. 

A. W. Otunyo,and B. N. Okechukwu (2017) The authors observed Strength of the concrete in 

compression at 7 and 28 days improved as the WG standby rate amplified to extreme 

readings at 15% additional. This indicates that best proportion of fine aggregate containing 

WG happened at 15% standby rate. The strength of concrete in flexure varied as fraction 

additional of WG augmented. The authors suggested that more research be should done in 

this area. Beyond 15% WG substitution level, WG as fine aggregate had negative effect on 

the growth of strength of concrete in compression. As the proportion of WG increased up to 

15% standby rate, the initial and final setting times reduced. This approves that fine WG 

aggregate can be used as a concrete retarder up to a 15% substitution rate. The water 

captivation reduced as the WG fraction amplified. The study's outcomes normally indicated 

that fractional fine aggregate standby with WG is cost-effective. Because the amount of 

costly sand may be decreased to a 15% spare rate, and because WG is commonly discarded 

and could be found for less or no price in contrast to sand, the cost of producing concrete 

could be comparatively cheap employing this waste. Since WG (non-biodegradable) is often 

a problem to dispose of, using it in concrete will result in long-term environmental protection. 

K.Rubini, Liya Sara Joy, Sanjana (2016) Results for normal and designed concrete were 

associated in order to acquire the strength phase of concrete. The denouements are tabulated 

by testing of cubes and cylinders for 7, 14 and 28 days. The outcomes designates that the 

highest strength in compression and tension were attained for normal sand by 10% 

replacement of crumpled glass material. For 10% standby, the compressive strength was 

augmented about 15% and also the split ductile strength shows an increase of about 17% than 

that of conventional concrete. Further it depicts that the strength was decreased for less than 

8% and between 10% and 40% standby, the concrete’s strength decreases and was lesser than 

that of the standard mix.By using low-cost and ecological welcoming building ingredients 

from industrial discarded, a sustainable concrete can be produced. It is an additional choice 

for groups directing glass for crushing, and to possibly reduce the costs of glass removal and 

concrete manufacture. Glass waste is a good left-over material, that could be utilized as a 

fractional standby of fine aggregate in the concrete. Fractional standby of sand by crushed 

glass material is cost-effective. 
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M. Adaway & Y. Wang (2015) In this research work it was found out that the flow ability of 

concrete has reduced trend with surge in fraction of fine aggregate since the glass particles 

have angular nature. Even there is a decreasing trend the concrete is workable. Optimum 

percentage was found out to be at 30% of fine total is substituted by fine glass. There is gain 

in resistance towards compression at optimal substitute of standby. There's a improved bond 

with the cement adhesive. By using beyond 30% it was found out that there was a negative 

effect on compressive strength. If in larger quantities are used, voids will be formed in the 

microscopic level in the concrete since cement paste will be reduced due to the angular shape 

of the glass total used. 

Vikas Srivastava, S.P.Gautam, V.C.Agarwal, P.K.Mehta (2014) By using cutglass scrap by 

way of replacement for granular aggregate , 28 day strength was shown increment up to 20% 

and decrement from 30-40% replacement . Glass scrap is beneficial when used as an alternate 

to coarse aggregate. 10% replacement is said to be optimal percentage. 

 

 

3. PROPOSED SYSTEM 

3.1 Objective of study 

The objective of this Project is given below 

1. Here Paver Block is manufactured by using design mix M30 and makes the paver 

block more durable and effective.  

2. Study on strength characteristics of M30 grade concrete paver blocks with 

replacement of 25% cement by fly ash and replacement of 2.5%, 5%, 7.5% and 10% 

fine aggregate by glass waste(4.75mm – 75microns). 

3. Study the Compressive Strength of Paver Block in 7 days, 14 days and 28 days 

respectively. 

4. To determine the Shape and size test, water absorption test, fire ignition, Colour test 

and Structure test for concrete. 

 

3.2 Methodology  

During this experimental study we are going to perform various test on fine aggregate, coarse 

aggregate, glass waste, Fly ash and various strength test on Interlocking paver blocks 

designed by decided mixes of M30. We are perform following tests on materials:  

a) On Coarse Aggregate: Specific Gravity, Sieve analysis, Water Absorption Test  

b) On Fine Aggregate & glass waste: Specific Gravity, Sieve analysis and Water 

Absorption Test  

c) On Fly Ash: Specific Gravity, Fineness Module 

 d) On Cement: Specific Gravity, Finesse Test, Consistency, Initial and Final Setting Time 

We are going to perform following procedure on modified mixed concrete Paver Block:  

1. We have to use dry waste material (fly ash and glass waste).  

2. Then, we crush the rubber waste in small particles, the small particles crush into fine 

size particles (10mm-4.75mm).  
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3. Mix I : 25% of cement replacing with fly ash, coarse aggregate, cement and fine 

aggregates, w/c ration kept constant. 

4. Mix II : Fine particles of glass waste partially replacing with coarse aggregates, 25% 

of cement replacing with fly ash and fine aggregates, w/c ration kept constant. 

5. We can mix it properly and make a uniform mixes I & II.  

6. We poured the mix into moulds. 

7. Keep it the moulds for dry upto 24hrs. 

8. And compare the compressive strength for mix I & II, and conclusions. 

 

4. RESULTS AND DISCUSSIONS 

As per experimental programmed results for different experiments were obtained. They are 

shown in table format or graph, which is to be presented in this chapter. 

4.1 Paver block Test Results 

4.1.1 Compression Test 

Table 4.1 Compression test results 

Mix Fly ash – 
glass 

waste(%) 

Compressive strength (Mpa) 

7 days 14 days 28 days 

M1 0-0 17.5 25.1 28.9 

M2 25 - 0 18 26.4 30 

M3 25 – 5 18.4 27.45 30.5 

M4 25 – 10 18.9 28 30.8 

M5 25 – 15 19 28.23 31 

M6 25 – 20 19.2 28.4 31.2 

M7 25 -25 19.32 28.7 31.5 

M8 25 - 30 18.8 27.75 30.5 

M9 25 - 35 18.5 26.75 29.4 
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Fig 4.1 Compressive strength test results graph 

The compressive strength is increasing with increasing in the glass waste as coarse aggregate 

replacement in the concrete Paver blocks preparation. The replacement of cement with fly ash 

(25%) and fine aggregate with glass waste(Up-to 25%), the incremental concrete compressive 

strength comparison is mentioned below: 
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(Mpa) 

M1 0-0 28.9 - 

M2 25 - 0 30 +3.8 

M3 25 – 5 30.5 +5.53 

M4 25 – 10 30.8 +6.57 

M5 25 – 15 31 +7.26 

M6 25 – 20 31.2 +7.96 

M7 25 -25 31.5 +8.9 

M8 25 - 30 30.5 +5.53 

M9 25 - 35 29.4 +1.73 

 

The compressive strength is higher for all different mixes as compare to the control mix of 

M1. The optimum dosage of Fly ash – glass waste(%) is 25 – 25 (%). 

 

4.1.2 Efflorescence test 

No efflorescence visible on all Paver blocks. All the Paver blocks are good quality Paver 

blocks. 

 

4.1.3 Shape and Size Test 

For all Paver blocks are rectangular shape and size 10 cm x 10 cm x 10 cm. Proper shaped or 

uniformly shaped all the casted and cured concrete Paver blocks. Then this Paver blocks are 

good quality Paver blocks. 

 

4.1.4 Fire Resistance Test 

There is no change in the structural properties of Paver blocks up to 200℃ above which 
visible cracks are seen and the Paver blocks deteriorate with increase in temperature 

 

 

4.1.5 Water Resistance Test 

Table 4.3 Water Resistance Test results 

Mix Fly ash – 
glass 

waste(%) 

Water 

absorption 

(%) 

M1 0-0 2.2 

M2 25 - 0 2.0 

M3 25 – 5 1.9 

M4 25 – 10 1.7 

M5 25 – 15 1.6 

M6 25 – 20 1.4 

M7 25 -25 1.2 

M8 25 - 30 1.0 
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M9 25 - 35 0.6 

 

 

 

 

 

 

 

 

 
Fig 4.2 Water absorption test results graph 

The water absorption value is going to decreases with increasing the tile waste content in the 

preparation of concrete Paver blocks. 

 

4.1.6 Colour Test 

All the Paver blocks having the uniform color for entire structure. Then this concrete Paver 

blocks are good quality Paver blocks. 

 

 

0

0.5

1

1.5

2

2.5

M1 M2 M3 M4 M5 M6 M7 M8 M9

W
a

te
r
 a

b
so

rp
ti

o
n

 (
%

)

Mix

Water resistance 



 
 

Volume 12 Issue 08 Aug 2023                                      ISSN 2456 – 5083  Page 717 

 

4.1.7 Soundness test 

For all the Paver blocks ringing sound produced and Paver blocks are un-broken. Then the 

Paver blocks are good quality Paver blocks.  

 

4.1.8 Drop test 

For all the Paver blocks un-broken while performed drop test, then the Paver blocks are good 

quality Paver blocks. 

 

4.1.9 Structure of Paver blocks 

There are no flaws, cracks or holes present on that broken face then that is a good quality 

Paver block. 

4.1.10 Hardness test 

Little bit scratch visible on all Paver blocks concrete Paver blocks. 

 

5. CONCLUSIONS 

 

The comparative study on glass waste aggregate concrete and normal aggregate concrete has 

highlighted several key findings. Many private enterprises are actively involved in collecting, 

segregating, and processing construction and demolition (C&D) waste into usable aggregates, 

which are then repurposed for manufacturing building products such as paver blocks and kerb 

stones. However, the widespread acceptability of glass waste and fly ash in paver block 

production is largely dependent on the assurance of an uninterrupted supply at lower costs 

compared to virgin aggregates. A survey conducted among paver block manufacturers in 

Hyderabad revealed that there is a growing interest in using aggregates derived from 

industrial and construction waste, provided that they are consistently available at competitive 

prices. It was also observed that the cost of natural aggregates is directly proportional to the 

distance between the paver block manufacturers and the source of glass waste or fly ash. 

Manufacturers located closer to glass waste sources pay significantly lower prices for 

aggregates compared to those situated farther away. This presents an opportunity for setting 

up small-scale industrial waste processing units or mobile processing units near dump sites to 

cater to the needs of paver block manufacturers efficiently. The study identified two clusters 

of designated dump sites where such processing units could be established. The 

recommendations discussed in this research emphasize the need for effective utilization of 

industrial waste through a decentralized approach. Increasing the sanctioned capacity of 

existing processing plants and providing logistical support through differential tipping fees 

can improve waste management efficiency. Raising awareness among entrepreneurs, 

particularly in cities like Pune, about the economic and environmental benefits of using 

industrial waste as a secondary raw material is also crucial. Additionally, measures such as 

preferential procurement policies, green labeling, and national-level certifications can help 

enhance the quality and market acceptance of products made from C&D waste. Further 
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research and development efforts should focus on optimizing the use of fine particles, 

including silt and clay, to improve the strength and durability of recycled materials. 
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