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PREFACE

It is with great pleasure that we present the proceedings of the 13" International
Conference on Sustainable Built Environment (ICSBE) 2022. This is the eleventh
consecutively organized conference following a series of international conferences
since 2010, keeping its tradition of adhering to engineering excellence.

Taking a step forward from the last ten events, the coverage of specialty areas in this
conference has been diversified. This book contains manuscripts of research work
from many different subspecialties. All these manuscripts were presented in parallel
sessions from 16™ to 18" December 2022.

We would like to express our appreciation to all keynote speakers for their invaluable
contribution to the development of a sustainable world. We are also very grateful to
the authors for contributing research papers of high quality. The manuscripts in this
proceeding book have been reviewed by a panel of academic and professional experts
who have vast expertise in their respective fields. The enormous work carried out by
these reviewers is greatly appreciated as well. We are also pleased to acknowledge the
advice and assistance provided by the members of the international advisory
committee and members of the editorial committee along with many others who
volunteered to assist to make this very significant event a success. Furthermore, we
acknowledge the financial sponsorship provided by many organizations that have
been extremely supportive of the success of this international conference.

It is the earnest wish of the editors that this proceeding book would be used by the
research community and practicing engineers who are directly or indirectly involved
in studies related to sustainable built environments.

Editors
Prof. Ranjith Dissanayake
Dr. Pradeep Gajanayake

The 13" International Conference on Sustainable Built Environment (ICSBE) 2022
16" to 18™ December 2022, Kandy, Sri Lanka.
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A MESSAGE FROM THE VICE-CHANCELLOR

It is with great pleasure that | forward this message to the 13" International
Conference on Sustainable Built Environment (ICSBE) 2022.

I would like to recognize the academic excellence of the Conference achieved since
its inception. It has been 13 years of providing an excellent platform to the
engineering community, scientists, and researchers to present progress in research and
development and report the implementation of new tools and technologies in practical
application.

Continuing the tradition, we understand that the Conference is expanding its horizons
by including areas such as technical and industrial collaborations. For example, the
University of Peradeniya, Moratuwa, Ruhuna, Sri Jayewardenepura, and the Open
University of Sri Lanka are joining as technical partners in organizing this
Conference. Having such a strong foundation will lead this conference to new
heights.

Technical sessions of the Conference will feature special sessions aligning with the
theme "Sustainable Built Environment (ICSBE) 2022," allowing the participants to
have a targeted knowledge exchange in the related areas. The university invites all
researchers, professionals, and students to reap the maximum benefits of the
Conference. Finally, | congratulate the organizing committee of the ICSBE — 2022
and extend my best wishes for a very successful, memorable, and thought-provoking
conference.

Prof. M.D. Lamawansa

Vice-Chancellor
University of Peradeniya
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MESSAGE FROM THE CONFERENCE CO-CHAIRS

It is a pleasure for us to welcome all the participants to the 13™ International
Conference on Sustainable Built Environment (ICSBE) 2022 in Kandy, Sri Lanka.
We, the co-chairs would gratefully like to mention the previous successful
conference, which was held for ten consecutive years in Kandy, Sri Lanka. The theme
selected for the conference Sustainable Built Environment- is extremely relevant to
today’s world. With the vision of promoting innovative and sustainable research for
tomorrow’s development. We organize this conference as a meeting place for talents,
knowledge, and dedication. Therefore, we trust that the conference will produce great
ideas from a variety of research and exchange the knowledge of experts, colleagues,
and friends who are working for the world’s sustainable development.

The conference focuses on the different sub-topics in the sustainable built
environment: such as Bridge design construction and maintenance (IABMAS,
Chemical Processes for a Sustainable Future, Concrete Technology and High-
Performance Concrete, Construction Management, Fire Safety Engineering,
Geotechnical Engineering, Innovations in Building Materials, Innovations in Civil
Infrastructures, Life Cycle Assessment Perspectives in Buildings, Resilience of Civil
Infrastructure, Sustainable Construction, Tall Buildings, Waste in the Construction
Industry, Water Resources Planning and Pollution Control, Technological
Advancement for Safe Water Supply, Green Innovations and Green Building
Techniques, Challenges from pollution in rural water supply and environment, Project
SECRA, RMIT-Sri Lanka Joint PhD. Program. The full papers are published in
volumes in paper format with a book of abstracts.

We hope that you will enjoy your time in Kandy during the conference. We, the
conference co-chairs express our sincere thanks to our guests, keynote speakers,
authors, members of the international advisory committee, members of the editorial
committee financial sponsors, and many others who volunteered to assist to make this
very significant event a success.

Co-chairs

Prof. Ranjith Dissanaykae
Prof. S.M.A. Nanayakkara
Prof. Priyan Mendis

Prof. Sudhira De Silva

Eng. Shiromal Fernando

Prof. Kolita Weerasekara
Prof. Chaminda Konthesinghe




The 13" International Conference on Sustainable Built Environment - 2022
16" -18™ December 2022, Kandy, Sri Lanka

MESSAGE FROM THE CHIEF GUEST

| am pleased to send this message on the occasion of the 13" International Conference
on Sustainable Built Environment (ICSBE) 2022.

Introducing and maintaining a sustainable environmental policy is one of the key
priority areas of the Government in realizing the vision for a greener and more
sustainable Sri Lanka. The objective of the conference is to bring together experts and
professionals in the field of the sustainable built environment to aid in creating
policies related to the atmosphere, biodiversity, marine resources, cities, and
settlements is indeed a commendable one. It is the duty of the professionals and
academics in this field, especially in these trying times, to disseminate their
knowledge and keep abreast with changing trends from which Sri Lanka can also
benefit. The focus on environmental education among the general public is also of
vital importance.

| take this opportunity to congratulate the organizing committee of the conference on
pioneering a successful series of interactional conferences and for organizing it for ten
consecutive years. At this 13™ conference too, | am certain that the platform will be
provided for both local and international participants to share their experiences and
exchange new knowledge on recent green innovations and developments in the field
of the sustainable built environment. | am confident that the participants of this
conference will have a fruitful experience.

| wish the 13" International Conference on Sustainable Built Environment 2022 the

very best.

Denis Chaibi
EU Ambassador to Sri Lanka and the Maldives































absorb more water than conventional sand and granite. The variation of the slump
value with the concrete mix is shown in Figure 1.
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Figure 1: Slump Test Results
4.3 Unit Weight Test Results

The results show that density has decreased with the increasing replacement levels.
The control sample with 0% ceramic and 0% asbestos has the highest density while
Mix 4 with the highest ceramic waste content has the lowest density as shown in
Figure 2. This deviation has occurred as ceramic, and asbestos is lighter in weight
compared to sand and granite.
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Figure 2: Unit Weight Test Results

4.4 Compressive Strength Test Results

Maximum compressive load and the maximum compressive strength was acquired
from the compressive strength test machine.

The average strength for the cubes of the control sample at 7 days was 23.47 MPa. The
highest strength for cubes at 7 days was achieved by Mix 4, which was 33.39 MPa.



The slight decrease in the strength between Mix 2 and Mix 3 could have possibly
occurred due to an experimental error (Figure 3).
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Figure 3: Compressive Strength Results

4.5 Water Absorption Test Results

For cubes at 7 days, the highest water absorption percentage was gained by Mix 4 which
contained the highest ceramic replacement level. The water absorption of Mix 2, Mix 3 and
Mix 4 was higher than the water absorption of Mix 1. Similarly, the highest water absorption
percentage of the cubes at 28 days was achieved by Mix 4. Figure 4 shows the deviation of
the results with the different concrete mixes. As seen in the figure, the water absorption
percentage has increased with the increase in replacement levels. This can be because of the
high-water absorption capacity of ceramic and asbestos waste.
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Figure 4: Water Absorption Test Results

4.6 Economic Analysis

In this study, only the material costs were considered. The total cost to manufacture
1lkg of concrete from each mix was calculated. Table 2 shows the cost analysis
conducted on all four concrete mixes.



Table 2: Cost Analysis Results

Material - C_:oncrete Mi).( -
Mix 1 Mix 2 Mix 3 Mix 4
Cement/ Rs. 5.83 5.83 5.83 5.83
Sand / Rs. 2.77 2.22 1.66 1.11
Granite / Rs. 3.70 3.33 3.33 3.33
] 0.00 0.00 0.00 0.00
Ceramic Waste / Rs.
Asbestos Waste / Rs. 0.00 0.00 0.00 0.00
Total Cost / Rs. 12.30 11.38 10.82 10.27
Savings / % 0 7.50 12 16.50

Mix 2 and Mix 3 saved 7.5% and 12% of the cost of normal concrete respectively. The
highest cost save was obtained by Mix 4, which was 16.5% of the cost of normal
concrete. This will benefit large projects as it will help to save a lot of money.

5. Conclusion

The present study was designed to determine the effect of using waste ceramic and
asbestos aggregate as a partial replacement of fine and coarse aggregates in concrete. A
large amount of ceramic and asbestos waste is generated annually. As these waste
materials are not biodegradable or reused in any form, disposal of these wastes creates
a lot of environmental pollution. Furthermore, a large number of natural resources such
as sand and gravel are being used up for various industrial purposes. Over-exploitation
of these natural resources has resulted in the scarcity of natural aggregates.

The results from the slump test showed that the workability decreases with the
increasing ceramic and asbestos waste content. The water absorption test outcomes
showed that the water absorption percentage increases with the increasing replacement
levels. The compressive strength test revealed that the compressive strength increases
with the increase in replacement levels. The maximum compressive strength (7 days-
33.39MPa, 28 days — 48.59MPa) was achieved by Mix 4 which contained 60%
ceramic and 10% asbestos.

Finally, by analyzing the results and findings from all the tests carried out, it can be
identified that it is technically and economically feasible to replace fine and coarse
aggregate with ceramic waste and asbestos waste respectively. Out of all four mixes,
Mix 4 can be considered the most optimum mix as it included the highest waste
composition, produced the highest strength and was the most economical mix.

A further extension of this study can be carried out by varying the ceramic replacement
levels at smaller intervals and varying the asbestos content used. More concrete mixes
of different grades could be prepared by varying the water/cement ratio as well. Cubes
can be tested at 7, 14, and 28 days. Further studies could be done to assess the
durability and service life of concrete made using ceramic and asbestos waste.
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