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Abstract

Due to construction industry's growing need for materials such as aggregate and cement, there
has been an increase in the level of concern over the depletion of resources and environment
preservation. The construction and demolition (C&D) create a considerable amount of waste
highlights the need of recycling and waste reduction. Because ceramics are so long-lasting, their
waste offers a chance for recycling. Crushed and sorted ceramic tiles that had been discarded
were used in this examination to replicate grading curve of natural aggregates. A series of tests
were carried out on the ceramic tiles to evaluate the fresh properties of concrete by slump test
and hardened state at 7 days, 28 days and 90 days. Ceramic tile (CT) waste  incorporated to
concrete by partially replacing of coarse aggregates (CA) by 10% (CT10), 20% (CT20), 30%
(CT30), 40% (CT40) and 50% (CT50). The CT30 mix performed comparably to the control in
terms of compressive strength, while offering moderate tensile and flexural resistance. However,
mixes containing 40% or more CT exhibited significant declines in all strength parameters and
workability due to the irregular shape, brittleness, and high absorption of ceramic aggregates.
Durability assessments were conducted through water absorption testing, which directly
correlates with matrix porosity and long-term serviceability.

Keywords: Construction and demolition (C&D), Waste ceramic tiles,
Sustainability, compressive strength (CS), Flexural strength, Waste management.

© The Author(s) 2026
S. Kumar et al. (eds.), Proceedings of the 2nd International Conference on Advanced Materials & Devices for
Futuristic Applications-2024 (IC-AMDFA 2024), Atlantis Highlights in Materials Science and Technology 5,

https://doi.org/10.2991/978-94-6239-695-1_18


https://doi.org/10.2991/978-94-6239-695-1_18
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6239-695-1_18&domain=pdf

Sustainable Utilization of Ceramic Tile Waste for Improving ... 287

1. Introduction

Due to its enormous demand for natural resources, especially aggregate and cement,
the construction sector has raised concerns about resource depletion and
environmental protection [1-2]. Ceramic materials make up a large part of global
C&D waste. Ceramic waste durable for concrete since it lasts and doesn't degrade
[4].Previous research has studied employing CT waste as a partial cement or natural
aggregate substitute, but India has not generally utilized these findings [5-6] This
research adds scraps/discarded ceramic tiles to concrete for economic and
environmental benefits while boosting compressive strength or maintaining traditional
concrete mix levels. Flexural strength is measured for reference and optimal concrete
compositions. Reference concrete utilized natural coarse aggregate, whereas optimal
concrete compositions incorporated waste in concrete [7-8]. Construction has
emphasized sustainable waste use, particularly waste ceramic tiles. Studies have
shown that waste ceramic tiles enhance concrete properties and solve environmental
concerns [9-10] In some cases, concrete made from leftover waste outperforms
regular cement concrete, reducing natural resource depletion and carbon dioxide
emissions [11-12]. The concrete using ceramic sanitary ware aggregate has
mechanical qualities similar to those with regular aggregates, suggesting that recycled
ceramic aggregate might be a sustainable concrete waste management option [13]. In
another study, recycled concrete with a high ceramic content was used to make
precast concrete elements with comparable mechanical, micro structural, and
durability properties [14]. Concrete may be used to value building and demolition
detritus using leftover ceramic particles. Waste material composition, manufacturing
procedure, and intended use might affect the performance of concrete formed from
waste ceramic tiles [15]. Crushing, grading, and adding leftover ceramic tiles affect
concrete performance. Optimizing engineering processes utilizing standardized
methods yields consistent and dependable results [16]. Long-term use of discarded
abandoned ceramic tiles in concrete may improve concrete characteristics and
alleviate environmental issues [17]. More research and testing are needed to
determine the pros and cons of employing discarded ceramic tiles in concrete and
standardize techniques. Greener production ensures long-term resource use [18].
Durable and versatile ceramic tiles are ideal for concrete. Porcelain and quarry
(sandstone) tiles are ceramic, lighter, stronger, more durable, and less polluting than
coarse aggregate [19]. Ceramic tiles may replace up to 100% of coarse aggregate in
concrete, depending on the desired properties. Advantages include reduced weight,
strength, durability, and environmental impact [20]. Cost, use, and strength are
problems. Ceramic tiles work well on walls, floors, roofs, and walkways. Ceramic
tiles may outperform concrete, but they must be tested to ensure they meet standards
before widespread use [21]. The project examines using leftover ceramic tiles in
concrete to decrease aggregate and cement depletion, increase structural integrity
without sacrificing strength, and promote sustainable design for optimized
composition [22-24]. Optimizations are necessary in engineering solutions for
attaining sustainable design [25-27].
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Methodology

The discarded ceramic tiles subjected to crushing and sorting procedures to match the
grading curve of natural aggregates as specified by IS 383-1970. In preparing the
numerous mixes with varying quantities of aggregate composed of discarded ceramic
tile were used. Workability, compressive strength (CS), flexural strength (FS)and split
tensile strength (SPT)was all assessed by a series of tests that were carried out. The
replacement level of ceramic tile with coarse aggregates range from 10% to 50% and
one concrete sample with any replacement is taken for the reference. Table 1 shows
the results of natural coarse aggregates and ceramic tile waste. Figure 1 shows image
of CA and CT waste taken for the experimental work.

Table 1: Material results

Test Name Observed Value Observed Value IS Code
(Ceramic tile) | (Coarse Aggregates)

Specific Gravity 2.48 2.7 IS 2386 (P-3)

Water Absorption (%) 2.1% 0.8% IS 2386 (P-3)

Crushing Value (%) 25% 21.4% IS 2386 (P-4)

Impact Value (%) 22% 18.7% IS 2386 (P-4)

The workability determined using slump test and the mechanical properties deter-
mined with three types of tests namely CS test, SPT, and FS test at 7D, 28D and 90D.
Table 2 shows the nomenclature and proportioning of the mix design.

(a) Coarse aggregates (CA) (b) Ceramic tile aggregate (CT)
Figure 1: Material sample.

Table 2: Proportions of ceramic tiles in Concrete.

S.No. Mix Ceramic tiles (%) Coarse Aggregates | Cement | Fine Aggregates
1 CTO0 0 100 100 100
2 CT10 10 90 100 100
3 CT20 20 80 100 100
4 CT30 30 70 100 100
5 CT40 40 60 100 100
6 CT50 50 50 100 100

2. Results and Discussions

3.1 Slump test

The Figure 2 and Table 3 displays the variation in slump values over time for M40
grade concrete mixes incorporating ceramic tile waste (CT). The mixes are denoted
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as CTO, CT10, CT20, CT30, CT40, and CT50. Slump is a direct indicator of concrete
workability, and the data were recorded at 0, 20, 40, 60, and 90 minutes. At 0
minutes, CTO (control mix without ceramic waste) shows the highest initial slump
(~107 mm), indicating superior workability in the absence of ceramic aggregates. The
initial slump values progressively decline. CT50, with the highest replacement, exhib-
its the lowest initial slump (~70 mm), confirming that increasing ceramic content
reduces workability. This reduction is attributed to the angular, rough-textured, and
absorbent nature of crushed ceramic tile particles, which increases internal friction
and water demand within the mix. Over time, all mixes show a declining trend in
slump, typical due to ongoing hydration and evaporation. However, the rate of slump
loss is more pronounced in higher CT mixes. Notably, CT50 displays a steep drop,
reaching as low as ~25 mm at 90 minutes, reflecting poor workability retention. On
the other hand, CTO and CT10 maintain relatively better slump over time, stabilizing
around 75-80 mm, indicating acceptable workability for practical use.

Table 1: Slump values of CT mixes

Time CT0 CT10 CT20 CT30 CT40 CT50
(minutes)
0 105 100 95 90 80 70
20 100 92 87 84 70 62
40 90 87 78 76 68 54
60 80 74 69 66 57 43
80 77 69 61 52 41 2
120
il CTO il CT10 CT20
CT30 sl CTA0 e CT50
100
20
E
E
o 60
£
3
40
20
0
0 20 40 60 80
Time (Minutes)

Figure 2: Workability of CT mixes
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2.2 Compressive Strength Results (CS)

The study revealed that strength gradually increases at 7 from CTO to CT30 and CT30
found to be mix with optimum value. The strength enhancement can be due to better
interlocking between the ingredients of the concrete. Also, it has been also found that
from CT40 onwards strength started declining. The decline in the strength due to the
increased porosity, poor bond and uneven aggregates and the results revealed in Table
4 and Figure 3. The most effective 28-day compressive strength (CS) is produced by
30% coarse waste ceramic tile aggregate when matched with reference concrete.
Comparative to reference concrete, compressive strength declines after 30% of coarse
waste ceramic tile aggregate. It indicates that waste chipped tile when utilized as a
coarse aggregate may increases concrete compressive strength without reducing
strength. Tile samples are comparable in strength. Chipped waste aggregate may de-
crease sample strength as ceramic tile amounts rise. Tile aggregates, particularly larg-
er ones increase the percentage of chipped aggregate in concrete and decrease
strength. Another possibility is that aggregates' flat surfaces prevent concrete-
aggregate contact.

Table 4:CS Results

Mixes CS (7D) CS (28D) CS (90D)
CTO0 27 46 49
CT10 27.2 46.3 48
CT20 27.6 46.6 49
CT30 28 47 49.3
CT40 24 35 36
CT50 23 33 34
60 =@ Compressive strength(7 days) (Mpa)
Compressive strength(28 days) (Mpa)
Compressive strength(90 days) (Mpa)
50
g 40
s
E 30
.% ‘\\.
E‘ 20
S
10
0
CTO CT10 CT20 CT30 CcT40 CT50
Mixes

Figure 3: Compressive strength of CT mixes
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2.3 Split Tensile Strength Results (SPT)

It measures concrete's strength by placing cylindrical specimen horizontally and ap-
plying force radially to its surface, causing a vertical fracture along its diameter. Ten-
sile-stressed concrete frequently forms micro cracks first, then macro cracks. In-
creased load promotes critical fracture propagation at macro crack leading edges,
causing concrete collapse. No standard technique exists for determining the behavior
of fractured cement composites, however there are several approaches to determine
concrete's tensile strength. The study concluded that CT30 shows the optimum split
tensile strength of 4 MPa.

Table 5: SPT Results

Mixes SPT (7 days) SPT (28D) SPT (90D)
CTO0 23 3.68 3.84
CT10 2.32 3.7 3.8
CT20 2.35 3.72 3.9
CT30 2.6 3.75 4
CT40 2 2.4 3
CT50 1.96 2.1 2.4
45 =@=="S5plit tensile strength (7 days) (Mpa)
Split tensile strength(28 days) (Mpa)
a Split tensile strength(90 days) (Mpa)
35

15

Split tensile strength (MPa)
v b

0.5

cTo CT10 CT20 CT30 CT40 CT50
Mixes

Figure 4: Concrete split tensile strength with ceramic tile aggregate.
2.4 Flexural Strength Test (FS)

The flexural test evaluates beam bending force under two-point stress. Flexural
modulus measures a material's stiffness when flexed. Reference Concrete (CTO) and
Ceramic Waste Concrete (CT30) with 30% waste ceramic tile aggregate were tested.
The experiment showed that the FS of ceramic waste concrete rose when ceramic
waste replaced natural coarse aggregate. Ceramic tiles' pozzolanic property and water
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absorption ability may diminish the w/c ratio, causing this rise. By 90 days, long-term
flexural strength gain is evident in all mixes, but the highest value remains at CT30.
While CTO to CT30 maintain relatively high strength, a substantial drop is again seen
in CT40 and CT50, affirming the negative impact of excessive ceramic tile waste on
the structural integrity of the concrete.

Table 6:Split tensile Strength of CT mixes

Mixes FS (7D) FS (28D) FS (90D)
CT0 2.4 3.73 3.92
CT10 2.42 3.75 3.88
CT20 2.45 3.77 3.98
CT30 2.7 3.8 4.08
CT40 2.1 2.45 3.08
CT50 2.06 2.15 2.48

=@ Flexural strength (7 days) (Mpa)

45 Flexural strength(28 days) (Mpa)
Flexural strength(90 days) (Mpa)
a
35
£ 3
£
£ 25 o
c > «
g
a2
T
3
3 15
™
1
0.5

CTO CT10 CT20 CT30 CT40 CT50

Mixes

Figure 5: Graphical presentation of flexural strength with tile aggregate.

2.5 Water Absorption test (WA)

The Figure 6 and Table 7 shows the WA values of CT0, CT10, CT20, CT30, CT40
and CT50 and trend revealed that with rise in the CT waste by weight, the WA also
increases with respect to the reference mix CT0.The control mix (CTO0), which con-
tains no ceramic aggregate, exhibited a baseline water absorption of approximately
4%, indicating a relatively dense microstructure with minimal pore connectivity. A
slight decline was observed in the CT10 mix, suggesting that low levels of ceramic
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substitution may contribute to marginal densification or improved aggregate inter-
locking. However, beyond the 10% threshold, water absorption increased progressive-
ly. The CT20 and CT30 mixes reached absorption values near 4.8%, indicating the
onset of structural discontinuity due to the introduction of angular, brittle ceramic
particles that lack the natural binding affinity of conventional aggregates

Table 7: Water absorption of CT mixes

Mixes Water absorption (%)
CTO 4
CT10 3.9
CT20 4.7
CT30 4.7
CT40 6
CT50 6
7
6
gs
£
0
a4
8
7]
23
g
© 2
3
1
0
CTO CT10 CT20 CT30 CT40 CT50
Mixes

Figure 6: Water absorption test results of CT mixes
3. Discussion

This study found that 30% waste ceramic tile aggregate can improve concrete
properties. The research suggests that waste ceramic tile aggregate should be around
30% to ensure excellent compressive, split tensile and flexural strength without af-
fecting structural integrity. The study also highlighted the importance of waste ceram-
ic tile choices in concrete combinations. The findings suggest that using
waste/leftover ceramic tiles in concrete is sustainable, cost-effective, and promotes
waste reduction, resource conservation, and property enhancement. However, maxim-
izing these benefits requires further research and execution. The following are the
pertinent results and discussions of findings:

1. The increasing use of CT aggregate brought about a decline in the fresh con-
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crete's workability. This reduction might be ascribed to the angular design of
the tiles as well as the water absorption properties of the materials.

2. The addition of discarded ceramic tile aggregate led to an improve in the ma-
terial's CS. In comparison to the CTO concrete mix, the ideal combination,
which included 30%(CT30) waste ceramic tile aggregate.

3. It was shown that the best percentage range for using discarded ceramic tile
aggregate in concrete is between 10 and 30 percent. Both the compressive
and flexural strengths increased without affecting the material's overall struc-
tural integrity while staying within this range.

4. Sustainability and Economic Benefits: Utilising waste/damaged ceramic tiles
as a replacement for natural coarse aggregates has the potential to deliver a
number of benefits to both the environment and the reduction of waste. The-
se advantages are a direct result of the use of natural resources that is re-
quired for the production of natural coarse aggregates. This method is in line
with the fundamentals of sustainable design and has the potential to result in
significant financial benefits.

4. Conclusions

According to the findings of the research, recycling unwanted ceramic tiles and
incorporation may have encouraging both the environment and the economy. It
brings to light the significance of waste management, environmentally responsible
design practices, and the potential for this technology to make mechanical ad-
vancements. According to the findings of the research, increasing the amount of
waste ceramic tile aggregate that was added to concrete by 30%. Slump Loss in-
creased with increase in CT due to irregular shape and higher absorption character-
istics of ceramic aggregates.

Ceramic tile wastes up to 30% (CT30) yielded comparable performance to the
control mix (MSOCTO), but further increase led to significant strength reduction.
Compressive Strength of CT30 remained satisfactory and close to conventional
concrete, showing the feasibility of using ceramic waste up to 30% without major
compromise.

Split Tensile and Flexural Strengths for CT30 were moderate but improved over
mixes with higher CT replacement levels (CT40, CT50).

The future implications of this approach are significant since it recycles unused
ceramic tiles, which are a material that is robust and resistant to corrosion. As a re-
sult, the construction sector may minimize the amount of trash produced and con-
serve resources. It adheres to the principles of sustainable design and demonstrates
how the building and construction industry may manage trash in a responsible
manner. In addition, the use of abandoned ceramic tiles in concrete may produce
significant income, save expenses associated with waste management and manu-
facturing, and provide financial incentives to industry players.

However, the study highlights the need for more research and application in the real
world in order to fully harness the environmental and economic advantages of this

environmentally friendly building method.
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Future Scope

In our current work, we have integrated coarse ceramic tiles with coarse aggregate.
The use of ceramic tile, other materials such as micro silica, fly ash or other types of
waste like e-waste might be considered for implementation [28]. Subsequently, an
examination could be conducted to evaluate the influence of the modified composi-
tion of concrete. Taguchi optimization can be utilized to optimize the proportion of
waste ceramic tile in concrete, enhancing its economic and environmental benefits
[29] . The manipulation of the add mixes ratio now used and the potential substitution
of aggregate with these admixtures are being considered as means to assess the result-
ant strength levels. The workability of tiles may vary based on their unique collection
of properties, resulting in different levels of workability for each kind of tile used.

References

1. Abbass, M., Akhai, S.: Eco-friendly geopolymer bricks synthesized from al-
kali-activated sugarcane bagasse ash and rice husk ash. Ind. Crops Prod. 233,
121410 (2025). https://doi.org/10.1016/j.indcrop.2025.121410

2. Abbass, M., Akhai, S.: Exploring the sustainability potential of geopolymer
concrete with coal bottom ash and basalt fibres. Multiscale Multidiscip.
Model. Exp. Des. 8(3), 199 (2025). https://doi.org/10.1007/s41939-025-
00794-3

3. Ahmad, S., Khan, R.A., Shamim, S., Chandra, U.: Effect of waste ceramic
sanitary ware as partial replacement of aggregates and cement in concrete.
Innov. Infrastruct. Solut. 8(8), 205 (2023). https://doi.org/10.1007/s41062-
023-01166-x

4. Al-Numan, B.S.0O.: Construction industry role in natural resources depletion
and how to reduce it, pp. 93-109. Springer (2024).
https://doi.org/10.1007/978-3-031-58315-5_6

5. Ambrose, E.E., Ogirigbo, O.R., Ekop, LE., Attah, 1.C.: Compressive
strength, workability, and durability performance of concrete incorporating
waste ceramic tile as fine aggregate. Int. J. Pavement Res. Technol. (2024).
https://doi.org/10.1007/s42947-024-00461-9

6. Anderson, D.J., Smith, S.T., Au, F.T.K.: Mechanical properties of concrete
utilising waste ceramic as coarse aggregate. Constr. Build. Mater. 117, 20-28
(2016). https://doi.org/10.1016/j.conbuildmat.2016.04.153

7. Dhiman, S., Garg, R., Garg, R., Arif, S.M.: Enhanced performance of fiber-
reinforced fly ash based concrete, pp. 120-133. Springer (2025).
https://doi.org/10.1007/978-981-96-4902-0 11

8. Dhiman, S., Garg, R., Garg, R., Singla, S.: Experimental investigation on the
strength of chipped rubber-based concrete. IOP Conf. Ser.: Mater. Sci. Eng.
961(1), 012002 (2020). https://doi.org/10.1088/1757-899X/961/1/012002

9. Dhiman, S., Seema, S.: Exploring micro silica as a substitute for OPC 43
cement in concrete mixtures for enhancing structural performance, article
210001 (2025). https://doi.org/10.1063/5.0258598



296

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

S. Dhiman et al.

Fu, S., Lee, J.: Recycling of ceramic tile waste into construction materials.
Dev. Built Environ. 18, 100431 (2024).
https://doi.org/10.1016/j.dibe.2024.100431

Gautam, L., Maaze, M.R., Sharma, K.V.: Optimizing self-compacting con-
crete with bone china ceramic and granite waste for improved mechanical
and durability properties. J. Mater. Civ. Eng. 37(2) (2025).
https://doi.org/10.1061/JIMCEE7.MTENG-18929

Hosen, K., Barbulescu, A.: Sustainable concrete using ceramic tile waste as a
substitute for brick aggregate. Materials 18(13), 3093 (2025).
https://doi.org/10.3390/ma18133093

Huseien, G.F., Joudah, Z.H., Baghban, M.H., Khalid, N.H.A., Faridmehr, 1.,
Dong, K., Li, Y., Gu, X.: Sustainability of recycling waste ceramic tiles in
the green concrete industry: a comprehensive review. Buildings 15(14), 2406
(2025). https://doi.org/10.3390/buildings 15142406

Juan-Valdés, A., Rodriguez-Robles, D., Garcia-Gonzalez, J., Guerra-
Romero, M.I., Moran-del Pozo, J.M.: Mechanical and microstructural char-
acterization of non-structural precast concrete made with recycled mixed ce-
ramic aggregates from construction and demolition wastes. J. Clean. Prod.
180, 482—-493 (2018). https://doi.org/10.1016/].jclepro.2018.01.191

Khang, A., Akhai, S.: Green intelligent and sustainable manufacturing. In:
Machine Vision and Industrial Robotics in Manufacturing, pp. 405—417.
CRC Press (2024). https://doi.org/10.1201/9781003438137-22

Khang, A., Akhai, S.: Green intelligent and sustainable manufacturing. In:
Machine Vision and Industrial Robotics in Manufacturing, pp. 405—417.
CRC Press (2024). https://doi.org/10.1201/9781003438137-22

Liu, J., Zhang, X., Mai, Z., Wang, Y., Wang, S., Cai, Y., Feng, J.: Preparation
and properties of environmentally friendly resin-based artificial stones fabri-
cated from ceramic waste. Buildings 13(2), 570 (2023).
https://doi.org/10.3390/buildings 13020570

Magbool, H.M.: Utilisation of ceramic waste aggregate and its effect on eco-
friendly concrete: a review. J. Build. Eng. 47, 103815 (2022).
https://doi.org/10.1016/j.jobe.2021.103815

Mangi, S.A., Raza, M.S., Khahro, S.H., Qureshi, A.S., Kumar, R.: Recycling
of ceramic tiles waste and marble waste in sustainable production of con-
crete: a review. Environ. Sci. Pollut. Res. 29(13), 18311-18332 (2022).
https://doi.org/10.1007/s11356-021-18105-x

Meena, R.V,, Jain, J. K., Beniwal, A.S., Chouhan, H.S.: Sustainable self-
compacting concrete containing waste ceramic tile aggregates: fresh, me-
chanical, durability, and microstructural properties. J. Build. Eng. 57, 104941
(2022). https://doi.org/10.1016/j.jobe.2022.104941

Nasare, R., Shah, V., Joshi, T., Dave, U., Ghaffar, S.H.: Exploring sustainable
utilization of ceramic waste in heat-resistant concrete: a comprehensive re-
View. Int. J. Appl. Ceram. Technol. 22(3) (2025).
https://doi.org/10.1111/ijac. 15021

Nayana, A.M., Rakesh, P.: Strength and durability study on cement mortar
with ceramic waste and micro-silica. Mater. Today: Proc. 5(11), 24780—
24791 (2018). https://doi.org/10.1016/j.matpr.2018.10.276



23.

24.

25.

26.

27.

28.

29.

Sustainable Utilization of Ceramic Tile Waste for Improving ... 297

Paul, S.C., Faruky, S.A.U., Babafemi, A.J., Miah, M.J.: Eco-friendly con-
crete with waste ceramic tile as coarse aggregate: mechanical strength, dura-
bility, and microstructural properties. Asian J. Civ. Eng. 24(8), 33633373
(2023). https://doi.org/10.1007/s42107-023-00718-x

Sivakumar, A., Srividhya, S., Sathiyamoorthy, V., Seenivasan, M., Subbara-
yan, M.R.: Impact of waste ceramic tiles as partial replacement of fine and
coarse aggregate in concrete. Mater. Today: Proc. 61, 224-231 (2022).
https://doi.org/10.1016/j.matpr.2021.08.142

H. Kumar, A. S. Wadhwa, S. Akhai, and A. Kaushik, “Parametric optimiza-
tion of the machining performance of Al-SiCp composite using combination
of response surface methodology and desirability function,” Eng. Res. Ex-
press, vol. 6, no. 2, pp. 025505, Apr. 2024, doi: 10.1088/2631-8695/ad38ff.
S. Akhai, V. P. Singh, and S. John, “Human performance in industrial design
centers with small unit air conditioning systems,” J. Adv. Res. Prod. Ind.
Eng., vol. 3, no. 2, pp. 5-11, 2016.

S. Akhai, P. Srivastava, V. Sharma, and A. Bhatia, “Investigating weld
strength of AA8011-6062 alloys joined via friction-stir welding using the
RSM approach,” J. Phys.: Conf. Ser., vol. 1950, no. 1, pp. 012016, Feb.
2021, doi: 10.1088/1742-6596/1950/1/012016.

Vijerathne, D., Wahala, S., Illankoon, C.: Impact of crushed natural aggre-
gate on environmental footprint of the construction industry: enhancing sus-
tainability in aggregate production. Buildings 14(9), 2770 (2024).
https://doi.org/10.3390/buildings 14092770

Zito, S.V., Cordoba, G.P., Irassar, E.F., Rahhal, V.F.: Durability of eco-
friendly blended cements incorporating ceramic waste from different
sources. J. Sustain. Cem.-Based Mater. 12(1), 13-23 (2023).
https://doi.org/10.1080/21650373.2021.2010242


https://doi.org/10.1016/j.matpr.2021.08.142

298 S. Dhiman et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Sustainable Utilization of Ceramic Tile Waste for Improving Concrete Strength - An Experimental Approach



