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Foreword

Sustainable development has many facets. It encompasses environment restoration, social progress and
economic growth. Infrastructural development through sustainable technologies deserves attention in order to
promote prosperity while protecting the planet. Civil Engineering, considered to be the mother of all
engineering disciplines, has always taken on itself the onerous responsibility of ensuring that the changes and
innovations are in line with sustainable development. The International Conference in Civil Engineering for a
Sustainable Planet (ICCESP 2021) focuses on addressing issues and concerns related to sustainability in all

domains of Civil Engineering and attempts to present the research and innovative outputs in a global platform.

The conference aims to bring together leading academicians, researchers, technocrats, practitioners, and
students to exchange and share their experiences and research outputs on all branches of Civil Engineering. It
is also meant to provide a premier interdisciplinary platform to present and discuss the most recent innovations,
trends, concerns and practical challenges encountered, as well as solutions adopted in the field of Civil
Engineering. The conference proceedings shall act as the convergence of thoughts and of cutting-edge research

outcomes in building a sustainable planet across geographic boundaries.

At this juncture, we place on record our sincere gratitude and appreciation for the untiring support and
encouragement of all the members of the Advisory Committee, Scientific Committee and Organizing
Committee. We also wish to thank the reviewers for striving to maintain the quality of the Conference and the
Proceedings. Special thanks for the continuous support from the American Society of Civil Engineers (ASCE)
and to Dr. Elias B. Sayah, the Region 10 Director and the Chief Patron of this Conference.

Dr. Seema K Nayar

Prof. Kavitha Madhu
Prof. Arun Baby Zacharia
Prof. Mohammed Thowsif
Dr. Sreeja Balakrishnan
Dr. Indu M S

Dr. Kishor P

(Editors)
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About the Conference

The main aim of this conference is to bring together leading academicians, researchers, technocrats,
practitioners and students to exchange and share their experiences and research outputs on all aspects of Civil
Engineering. It will also provide a premier interdisciplinary platform to present and discuss the most recent
innovations, trends, and concerns as well as practical challenges encountered and solutions adopted in the field
of Civil Engineering.
Vision
To integrate the different facets of Civil Engineering by connecting the leading academicians, researchers,
technocrats, practitioners, and students to share their knowledge and expertise. This conference fosters
technological innovation and excellence in the field of Civil Engineering and it's sustainable practises for the
benefit of humanity.
Mission

e Understand worldwide advancements in the field of Civil Engineering through broad collaboration

and sharing of knowledge.

e Enhance public understanding of sustainable engineering practises and pursue standards for their

functional application.
o TFoster possibilities for career and professional development.

e DMotivate global audience by creating communities that develop technical interests, advise public

policies, and spread awareness for the benefit of humanity.



About ICCESP-2021 Organizer

Habilete Learning Solutions India Pvt. Ltd. is established

H A B I L ET E in 2018 by six professionals each having over 20 years of
. N ) _ e ~ national and international experience in different

LU Ling S OLULLOWLS  ndustries ranging from  education, engineering,

communication and information technology. The company is established with the key vision of
educating professionals to be leaders in a modern community by acting as a creative agent for change
and diversity. To cater to the needs of the current engineering market Habilete serves as a vibrant,
innovative and creative hub of learning that never surrenders to conventions. Habilete delivers flexible
education and training options, specialized in skill development that will help engineering students
and organizations to maximize productivity and to achieve significant competitive advantage. Habilete

is also specialized in organizing conference, webinars and seminars to cater to the student community.

About the Collaborative Partners

The American Society of Civil Engineers represents more than

150,000 members of the civil engineering profession in 177
countries. Founded in 1852, ASCE is the nation’s oldest
engineering society. ASCE stands at the forefront of a
profession that plans, designs, constructs, and operates
Society’s economic and social engine — the built environment

— while protecting and restoring the natural environment.
AMEH'CAN SOC|ETY OF ClVH_ ENG|NEEHS Through the expertise of its active membership, ASCE is a
leading provider of technical and professional conferences and continuing education, the world’s
largest publisher of civil engineering content, and an authoritative source for codes and standards that
protect the public. The Society advances civil engineering technical specialties through nine dynamic

institutes and leads with its many professional- and public-focused programs.
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TKM College of Engineering, the first

. . overnment-aided engineering college in
TKM College of Engineering ° & B0 s

Affiliated to AP) Abdul Kalam Technological University the State of Kerala, was established by

the great visionary and entrepreneur,
Janab Thangal Kunju Musaliar. The
foundation stone of the college was laid in the year 1956 by Dr. Rajendra Prasad, the first President

of Independent India. The college was formally inaugurated in 1958 by Prof. Humayun Kabir, the
then Minister for Scientific and Cultural Affairs, Govt. of India. The college is run by the TKM
Educational Trust, headed by Janab Shahal Hassan Musaliar. Affiliated to AP] Abdul Kalam
Technological University, it is approved by the All India Council for Technical Education (AICTE),
New Delhi. There are eight undergraduate and eight postgraduate programmes in different domains
of engineering and architecture and a programme on Master of Computer Applications. The College
is also an approved research centre for Mechanical and Civil Engineering. The college remains as an
outstanding centre of excellence in Kerala, catering to the needs of higher education to all sections of

society.

. Baselios  Mathews 11
‘% BaseLios MATHEWS 11 COLLEGE OF ENGINEERING BI®F coliege of Engineering
B 150 8001 2015 Ceried, Reg o 50150 9001267 (HERD  (BMCE) is named after its
founder, the late H H Moran Mar Baselios Marthoma Mathews 11, the sixth Catholicons of the East
and the Malankara Metropolitan of Malankara Orthodox Church. He was also the first Chairman of
the Institution. This renowned college is managed by Dr. C T Eapen Trust under Malankara Orthodox
Syrian Church. The institution started functioning in 2002 with the monumental objective of
promoting academic excellence and competence in students, especially in the fast-growing global
domain of Engineering and Technology. Located in the picturesquely beautiful Muthupilakadu in
Sasthamkotta in the Kollam district of Kerala, the college stands out for its magnificent buildings and
ultra-modern infrastructure; a fascinating blend of architectural excellence and functional values.
Baselios Mathews 1I College of Engineering, Sasthamkotta has been a forerunner and prime mover in
imparting technical education in God’s own country. Affiliated to Kerala Technical University, the
self- financing Engineering College has grown by leaps and bounds since its inception. The college
started with four undergraduate Engineering programmes with an intake of 240 students, has now
metamorphosed itself into one of the best educational institutions in southern part of India with 6

Undergraduate Program, and One Postgraduate program in Computer Science and Engineering.
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Peer Review Policy

All manuscripts submitted to this conference are peer-reviewed following the procedure outlined below.

Primary Evaluation: A preliminary evaluation of the manuscripts are done by editors and the manusctipts
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