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Message from Prof. K.N. Satyanarayana, Director, Indian Institute of
Technology Tirupati; Academic Patron, ILCC2025

Dear Colleagues, Delegates, and Distinguished Guests,

It is a great honour to welcome you to the 8th Indian Lean
Construction Conference (ILCC 2025) at IIT Tirupati. This
year's conference, focused on the theme "Driving
Transformative Change: Lean Construction for Sustainable
and Digitized Project Delivery in India," addresses a critical
imperative for our nation — transforming how we conceive,
deliver, and sustain infrastructure for a rapidly growing and
developing economy.

As India pursues ambitious infrastructure goals amid increasing pressures for
sustainability and resource efficiency, the role of Lean Construction has never
been more vital. Lean Construction, combined with digital innovation — including
Artificial Intelligence, Advanced Analytics, and Automation — empowers us to
enhance productivity, minimize resource waste, optimize project delivery
timelines, and create infrastructure that serves communities with greater
resilience and environmental stewardship.

The theme of this conference speaks to the shared responsibility within our
academic, industrial, and government sectors to innovate and build systems that
deliver lasting value. By embracing Lean methodologies and digital
transformation, we can strengthen our project delivery ecosystems, foster
collaboration across the construction value chain, and establish India as a global
leader in sustainable, efficient infrastructure development.

IIT Tirupati is honored to host this vibrant gathering of experts from academia,
industry, and government. Throughout ILCC 2025, I encourage each of you to
engage in deep, meaningful discussions, exchange cutting-edge research and real-
world insights, and forge partnerships that will catalyze transformative change in
our construction sector. Your collective wisdom and commitment will shape the
future of project delivery across India.

Together, let us harness the power of Lean thinking and digital innovation to build
smarter, more sustainable infrastructure that strengthens our communities and
secures prosperity for generations to come.

Thank you for joining us on this transformative journey. I look forward to the
insightful exchanges, collaborative outcomes, and actionable strategies that will
emerge from this gathering.
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Message from Mr. Anup Mathew, Chairman ILCE & Senior Vice-President
& Business Head, Godrej Construction; Industry Patron, ILCC 2025

Opening Statement

“Construction is not merely about building structures; it is about shaping
economies, enabling communities, and defining the future of nations.” Today,
this sector stands as one of the world’s largest employers, engaging nearly 7% of
the global workforce and contributing significantly to global economic output.
The scale of opportunity ahead is extraordinary. Global construction spending is
projected to rise from $16 trillion in 2025 to nearly $36 trillion by 2034, driven
by urbanization, infrastructure renewal, and sustainability imperatives. This
growth will demand innovation, collaboration, and resilience from all of us.
(Sources: McKinsey; Global Growth Insights; WifiTalents)

Preface: Construction and Real Estate Industry — Current and Future
Perspectives

The global construction and real estate industry is undergoing a period of
significant transformation. This change is being driven by structural shifts, rapid
technological advancements, and growing sustainability imperatives. According
to McKinsey, the industry is currently valued at over $13 trillion, and global
construction spending is expected to reach $22 trillion by 2040. This growth will
be fueled by urbanization, modernization of infrastructure, and the urgent need to
meet decarbonization targets. Real estate continues to be the world’s largest asset
class, but it is facing significant changes as digitalization, demographic shifts, and
hybrid work models redefine how spaces are designed, built, and used. The World
Economic Forum emphasizes four guiding principles for future urban
development—Iiveability, sustainability, resilience, and affordability—which
highlight the sector’s critical role in addressing climate change, public health, and
social equity.

Opportunities Ahead

The industry offers immense opportunities for innovation and growth. New asset
classes such as data centers, logistics hubs, and green buildings are gaining
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prominence, while adaptive reuse of underutilized commercial spaces is creating
fresh possibilities. Infrastructure investment needs are enormous—estimated at
$106 trillion by 2040—which will foster collaboration between real estate and
infrastructure players. Employment prospects remain strong, with millions of
skilled workers required globally to meet demand. At the same time, automation
and Al are reshaping roles and improving efficiency. Technologies such as Al-
driven project management, modular construction, and robotics promise to
deliver significant improvements in productivity and safety, addressing decades
of stagnation in construction efficiency.

Challenges to Overcome

Despite these opportunities, the industry faces serious challenges. Persistent
labour shortages, rising input costs, and regulatory complexity continue to strain
margins. Climate risks and geopolitical uncertainties add further complications,
while slow adoption of digital tools threatens competitiveness. Sustainability
mandates—such as net-zero targets, circular economy practices, and energy
efficiency standards—are no longer optional; they are essential for long-term
success. Real estate markets are also undergoing structural changes: hybrid work
is expected to reduce office space demand by up to 20% by 2030, while retail and
hospitality sectors struggle to adapt to changing consumer behaviours.

About Lean Construction

Adopting Lean principles and tools offers the construction industry a powerful
pathway to improve operational efficiency, strengthen collaboration across the
value chain, and consistently deliver projects on time and within budget. Beyond
project-level benefits, Lean adoption enhances overall business performance;
creating a culture of continuous improvement and customer-centric delivery.
Globally, Lean Construction remains in its early stages compared to Lean
Manufacturing, which has transformed industries for decades. Where Lean has
been implemented effectively, organizations have achieved significant reductions
in time and cost, driven by better resource utilization and elimination of waste. In
India, the opportunity is even greater. Most construction sites still present readily
achievable improvements, yet many EPC contractors and real estate developers
remain either unaware of Lean principles or have not adopted them meaningfully.
This gap results in significant inefficiencies and delays, impacting national
infrastructure goals and eroding stakeholder confidence. The case for Lean is
clear; effective deployment can unlock substantial cost and time savings, improve
quality, and enhance predictability. It is not just a set of tools; it is a mindset shift
that prioritizes value creation, collaboration, and respect for resources. For an
industry under pressure to deliver more with less; Lean is not optional; it is
essential.
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About ILCE

ILCE is a non-profit organisation formed by a group of reputed like-minded
organisations from the Indian Construction and Real Estate sector. The ILCE
Board consists of leaders from these organisations, and IIT Madras, who is the
knowledge partner. ILCE’s Purpose is to help create value for the Construction
Industry by enabling its stakeholders to become aware of Lean Principles,
develop and internalise Lean Concepts on their projects, and to eventually
develop a Lean Culture within their organisations.

The Way Forward

The true success of Lean implementation lies not in isolated tools or techniques,
but in a deep cultural transformation across all stakeholders. Lean is
fundamentally about people and mindset; creating an environment where
collaboration, respect for resources, and continuous improvement become second
nature. Such change strengthens team spirit and drives organizational excellence.
However, cultural transformation does not happen by chance. It requires
unwavering commitment from top leadership, supported by structured initiatives
that embed Lean thinking into every function and process. When leadership
champions this change, it signals a clear message; Lean is not an option; it is a
strategic imperative.

This year’s ILCC theme- “Driving Transformative Change: Lean Construction
for Sustainable and Digitized Project Delivery in India”- captures the essence of
what lies ahead. The industry must move beyond incremental improvements to
embrace systemic change, integrating Lean principles with digital technologies
and sustainability goals. Digital tools such as BIM, collaborative planning
systems, and real-time dashboards can accelerate Lean adoption, while
sustainability practices ensure that growth aligns with global climate
commitments. A focused approach to cultural transformation, supported by
technology and sustainability, will help overcome barriers that have long
hindered progress. The reward is significant; predictable project delivery, reduced
waste, improved profitability, and a resilient construction ecosystem that serves
both business and society.
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Indian Lean Construction Conference 2025 (ILCC 2025)

presents

“8th ILCC 2025 — Driving Transformative Change: Lean Construction for
Sustainable and Digitized Project Delivery in India”

November 30 — December 3, 2025

Academic Patron: Prof. K.N. Satyanarayana, Director, Indian Institute of

Technology Tirupati

Industry Patron: Mr. Anup Mathew, Chairman of the Board of Directors of the
Institute for Lean Construction Excellence, Senior Vice President & Business

Head — Godrej Construction
National Conference Organizing Committee

1. Prof. Suresh Jain, Professor and HoD, Dept. of Civil and Environmental
Engineering, IIT Tirupati, Conference Chair

2. Prof. Koshy Varghese, Director ILCE & Professor IIT Madras

3. Prof. Venkata Santosh Kumar Delhi, Construction Technology and
Management, IIT Bombay

4. Prof. Albert Thomas, Construction Technology and Management, IIT

Bombay

Mr. Kalyan Vaidyanathan, CTO - Construction, Tvasta

Dr. Ganesh Devkar, Sr Associate Professor, CEPT University

Dr. Laishram Boeing Singh, Professor, IIT Guwahati

Dr. Parul Patel, Professor, Nirma University

A S AR

Mr. Kaezad Karanjawala, Secretary General, ILCE; Vice President - Godrej
Construction.
10.Dr. Marimuthu K, Technical Secretary, ILCE

11.Board of Directors, Institute for Lean Construction Excellence
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Local Conference Organizing Committee

Prof. Suresh Jain, Professor and HoD, Dept. of Civil and Environmental
Engineering, IIT Tirupati, Conference Chair

Dr. Prasanna Kumar Behera, Assistant Professor, Dept. of Civil and
Environmental Engineering, IIT Tirupati, Local Organising Committee
Chair

Dr. A. V. Rahul, Assistant Professor, Dept. of Civil and Environmental
Engineering, IIT Tirupati, Local Organising Committee Co-Chair

Dr. Santhosh Loganathan, Assistant Professor, Dept. of Civil Engineering,
NIT Trichy, Technical Committee Lead - Academia

Dr. Marimuthu K, Technical Secretary, ILCE, Technical Committee Lead —
Industry

Mr. Sreekanth Ramachandran, IIT Tirupati
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Reviewers

Dr. Albert Thomas, Associate Professor, IIT Bombay

Dr. Anandh K S, Assistant Professor, SRM IST

Dr. Ann Francis, Assistant Professor, IIT Delhi

Dr. Aritra Halder, Assistant Professor, NICMAR University
Dr. Aritra Pal, Assistant Professor, IIT Madras

Dr. BB Das, Professor, NIT Karnataka

Dr. Debopam Roy, Faculty, L&T Institute of Project Management
Dr. Dilip Patel, Professor, SVNIT Surat

Dr. Ganesh Devkar, Sr Associate Professor, CEPT University
Dr. Gangadhar Mahesh, Professor, NIT Karnataka, Surathkal
Dr. Guru Raju Pokkunuri, Afcons Infrastructure Ltd

Dr. Jeevan Jacob, Adjunct Faculty Member, APJ Abdul Kalam Technological
University (KTU)

Dr. Karthik Desari, Assistant Professor, NIT Srinagar

Dr. Kishor Bhagwat, Assistant Professor, NIT Rourkela

Dr. Murali Jagannathan, Assistant Professor, IIT Madras

Dr. Nikhil Bugalia, Assistant Professor, IIT Madras

Dr. Palaninatha Raja, Professor, SRM IST

Dr. Parul Patel, Professor, Nirma University

Dr. Pawan Pandey, Professor of Practice, IIT Delhi

Dr. Prasad KV, Assistant Professor, NICMAR University, Hyderabad
Dr. Prasanna Venkatesan Ramani, Associate Professor, VIT Vellore

Dr. Raja Sekhar Mamillapalli, Assistant Professor, NICMAR University,
Hyderabad

Dr. Ram V G, Assistant Professor, IIT Palakkad
Dr. Ravindranadh K, Assistant Professor, NICMAR University, Hyderabad

Dr. Renuka S M, Assistant Professor, Anna University

10



HIEd T drenfre swen e na

TIT

TIRUPATI

Dr. Sameer Jain, Assistant Professor, NICMAR University, Pune

Dr. Santu Kar, Assistant Professor, IIT Guwahati

Dr. Senthamizh Sankar, Assistant Professor, NICMAR University, Pune
Dr. Senthilkumar V, Associate Professor, IIT Palakkad

Dr. Shobha Ramalingam, Associate Professor, NICMAR University, Pune
Dr. Sparsh Johari, Assistant Professor, IIT Guwahati

Dr. Srinath P, Faculty, L&T Institute of Project Management

Dr. Subhash Rastogi, [IM Mumbai

Dr. Sulakshya Gaur, Assistant Professor, Mahindra University

Dr. Sundararaman R, Founder, Vyomsaroop

Dr. Vaidehi Dakwale, Assistant Professor, VNIT Nagpur

Dr. Venkata Santosh Kumar Delhi, Associate Professor, IIT Bombay
Dr. Venkatesan R, Professor, NICMAR University, Hyderabad

Dr. Vidya Khanapure, Assistant Professor, NICMAR University, Pune
Dr. Vijayeta Malla, Luster National, USA

Dr. Vishal Singh, Associate Professor, IISc

Mr. Jitendra Bhatt, Godrej Construction

Mr. Kalyan Vaidyanathan, CTO, Tvasta

Mr. Thirumalai Rajan, IIT Madras

Mr Tony Jacob, Constask Management Solutions LLP

Mr. Vinay Mathews, Assistant Professor, Carmel College of Engineering and
Technology

Ms. Ragavi Prabaharan, URC Construction
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Mr. Sagar Gandhi Mr. Sreechand
(Shapoorji Pallonji) (L&T Construction)

Mr. Debashish Guha Mr. Devaranjan Chinnuswamy

ILCE Team

@

Mr. Apup Mathgw Mr. Akhil Gupta
(Godrej Construction) (Shapoorji Pallonji)

Mr. Harleen Oberoi

Mr. Giridhar Rajagopalan

(TATA Realty & Infra.) (Afcons) (Arcop Associates) (URC Construction)
Mr. Ashutosh Kapoor Dr. Koshy Vargese
(Partner, KPMG India) (IIT Madras)

&

Mr Kaezad Karanjawala Dr Marimuthu K Mr Sankara Vinayagam T
Secretary General, ILCE Technical Secretary, ILCE Technical Assistant, ILCE
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Volunteers

Mr. Girish Bonde, Shapoorji Pallonji

Mr. Aritra Roy, Shapoorji Pallonji

Mr. Nilabha Dey, KPMG India

Mr. Kamal S, L&T

Ms. Aruna Sandeep, L&T

Mr. Jitendra Bhatt, Godrej Construction

Mr. Tapas Adhikary, TRIL

Mr. Jayadatta Lad, Afcons

Mr. Yadhnesh Udas, Afcons

Ms. Ragavi Prabaharan, URC Construction

Ms. Smit Malhi, ARCOP Associates

Anna Tomy — 2nd Year M.Tech (Structural Engineering), IIT Tirupati
Pari Neelasri — 2nd Year M.Tech (Structural Engineering), IIT Tirupati
Victorson Thingujam — 2nd Year M.Tech (Structural Engineering), IIT Tirupati
Nunna Sunanda — 1st Year M.Tech (Structural Engineering), IIT Tirupati
Prince Kumar — 1st Year M.Tech (Structural Engineering), IIT Tirupati
Sai Srikar Reddy — 1st Year M.Tech (Structural Engineering), IIT Tirupati

B. V. S. Manoj Bharadwaj — 1st Year M.Tech (Structural Engineering), IIT
Tirupati

Nenavath Narahari — 1st Year M.Tech (Structural Engineering), IIT Tirupati
Naveen S. — Project Staff (Structural Engineering), IIT Tirupati

Kedam Surya — Project Staff (Structural Engineering), IIT Tirupati

Nikhil C. U. — Project Staff (Structural Engineering), IIT Tirupati

Hima Rajan — Project Staff (Structural Engineering), IIT Tirupati

Sake Muthyala Hemanth Kumar — Project Staff (Structural Engineering), I1IT

Tirupati
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T. Venkataramana — 2nd Year M.Tech (Geotechnical Engineering), IIT Tirupati

Vasava Vivekkumar — 2nd Year M.Tech (Geotechnical Engineering), IIT
Tirupati

Saketh Charan — 2nd Year M.Tech (Geotechnical Engineering), IIT Tirupati
Poojitha Buggapatnam — Project Staff (Geotechnical Engineering), IIT Tirupati
Subin Pathrose — Project Staff (Geotechnical Engineering), IIT Tirupati
Vishnu Teja — Project Staff (Geotechnical Engineering), IIT Tirupati
Swetha C Louis, IIT Madras

Sambhu C. S., IIT Madras

Shashwat Kant, IIT Madras

Anushka Patil, IIT Madras

Aseem Gupta, NIT Trichy

Aveek Banik, NIT Trichy

Maneesha Paidi, NIT Trichy

Manoj Kumar, NIT Trichy

Minna Sen, NIT Trichy

Mohit Kumar, NIT Trichy

Slomo Anna Daniel, NIT Trichy

Vidya V. Nath, NIT Trichy

Yeddula Ashritha Reddy, NIT Trichy
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About the Institute for Lean Construction Excellence (ILCE)

it

Institute for Lean Construction Excellence (ILCE)is a not-for-profit
company established in November 2008 and registered u/s 12AA of the Income
Tax Act, 1961, which exists to facilitate the creation of a world-class Indian
construction sector and to establish new global benchmarks in the performance
of construction projects. It is also the premier Institute in India for Lean
Construction, its propagation and application and hence providing a neutral
networking platform to all the construction sector stakeholders and academic
professionals to discuss, develop & experiment with new ideas.

Lean Construction is an emerging Project Management paradigm derived from
the successful practices of Lean Manufacturing developed by Toyota Motors in
the 1940s. Lean Construction developed around 1990 and has now become quite
popular all over the world. It came to India in 2008 when ILCE (Institute for Lean
Construction Excellence) was formed.

ILCE was founded with the help of Mr P. Sampath, who held the Director General
position and was instrumental in driving the Lean Philosophy in India. The first
company that helped create ILCE was Shapoorji Pallonji under the leadership of
Mr Cyrus Mistry, followed by like-minded organisations such as L&T, Tata,
Godrej and the other founder companies Afcons, URC, Arcop, KPMG with
knowledge partner IIT Madras.

The Role of ILCE

In India, ILCE has taken up the mantle of Lean Construction Management
and has been engaged in several ways to popularise the same. ILCE has organised
several major Lean Construction Management Conferences, including
international events, many webinars and workshops, site-based training
programmes, etc., to help construction companies and professionals gain
knowledge on Lean concepts and practices. ILCE engages with several
international thought leaders in Lean Construction Management and constantly
endeavours to enhance the deployment of Lean practices in the country. The
ILCE Charter Member organisations lead by setting examples in Lean
Construction Management. Several leading technology institutions led by IIT
Madras, NICMAR, and CEPT teach graduate and post-graduate levels of
Construction Management incorporating Lean Construction Management.

ILCE Developments
Since 2008, ILCE has organised seminars, workshops, and webinars in the

country, featuring expert international speakers such as Dr. Lauri Koskela, Gregg
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Howell, Dr Glenn Ballard, Dr Iris Tommelein, Dr Tariq Abdelhamid, Alan
Mossman and many others.

Lean Construction has also become a part of the curriculum in many leading
Project Management institutes in India and worldwide. In 2013, a Lean Training
Program was arranged for coaching and training teams from all founding
companies and member organisations. I[IT-Madras designed the Lean Modules
and selected eight pilot projects for the Lean implementation program. The basic
Lean philosophy of partnering and collaboration was driven among the project
teams and vendors to improve flow and create trust and transparency. At the end
of this training, there was a Lean Competition conducted at [IT Madras wherein
each of the 8 companies presented their Lean journey, learnings, and results in
the form of interesting case studies on Lean implementation in their respective
projects.

To popularise the concept of Lean Construction in India, ILCE made a
beginning with ILCC 2015 held in Mumbai in 2015. Further to this, ILCC 2017,
ILCC 2019 and the international conference IGLC 2018, LIPS 2019 (Lean in
Public Sector), ILCC 2021, ILCC 2022, ILCC 2023, and ILCC 2024 were
organised.
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Indian Institute of Technology Tirupati (IIT Tirupati) is the first among the third
generation IITs, announced by the Government of India in 2014, to have its
foundation stone laid in March 2015. Initially operating under the mentorship of
IIT Madras, IIT Tirupati has emerged as a dynamic and vibrant center of higher
education, research, and innovation in southern India.

Institution's Mission and Vision

IIT Tirupati's vision is to become a leading center of higher education with a
global outlook and local relevance. The Institute is committed to educating
undergraduate and postgraduate students to engage thoughtfully with the social,
scientific, economic, and professional challenges of our times. Through rigorous
teaching, cutting-edge research, and meaningful industry partnerships, IIT
Tirupati strives to generate, preserve, and apply knowledge for the benefit of
society and the nation.

Campus and Infrastructure Development

Established on a picturesque 548-acre tract of land near Yerpedu (between
Renigunta and Srikalahasti) provided by the Government of Andhra Pradesh, IIT
Tirupati's permanent campus represents a carefully planned ecosystem designed
to nurture innovation while conserving natural surroundings. The campus master
plan caters to an eventual capacity of 12,000 students. The permanent "North
Campus" was completed in December 2023, featuring state-of-the-art facilities
for academic programs, research laboratories, and student amenities.

Academic Growth and Expansion

The Institute commenced operations in August 2015 with an inaugural cohort of
106 B.Tech students across four engineering disciplines. Since then, IIT Tirupati
has systematically expanded its academic portfolio:

e Undergraduate Programs: B.Tech in Civil Engineering, Computer
Science & Engineering, Electrical Engineering, Engineering Physics,
Mechanical Engineering, and Chemical Engineering

e Postgraduate Programs: M.Tech in 13 specialized areas; Master's
programs in Chemistry, Physics, Mathematics & Statistics, and Public
Policy: M.S. (Research) and Ph.D. programs across engineering,
humanities and science disciplines
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e Research Initiatives: Strong emphasis on interdisciplinary research with
current student strength of approximately 1,800 (including about 360 Ph.D.
students).

Research Excellence and National Initiatives

IIT Tirupati is deeply engaged in transformative national missions and
collaborative research ecosystems:

e National Missions: Interdisciplinary Cyber-Physical Systems (ICPS),
Quantum Technology Applications (QTA), Hydrogen Mission, and India
Semiconductor Mission

e Centers of Excellence: Centre for Smart Manufacturing and EV
Technologies established in partnerships with Siemens and Wipro; Centre
for Atomic, Molecular and Optical Sciences and Technologies
(CAMOST): a dedicated 5G Use-Case Lab funded by the Department of
Telecommunications

e C(Cutting-Edge Research Infrastructure: World-class laboratories and
research facilities supporting innovation in emerging technologies,
sustainable infrastructure, and digital transformation

Faculty, Culture, and Community

IIT Tirupati is known for maintaining one of the highest faculty-to-student ratios
among IITs, fostering close mentorship and research collaboration. The Institute
cultivates a vibrant residential campus culture with comprehensive hostels,
fostering an environment of academic excellence, innovation, and inclusive
growth. Through active industry collaborations, international partnerships, and
rigorous research programs, IIT Tirupati nurtures scholars and leaders equipped
to address global challenges.

Commitment to Sustainability and Excellence

As a young yet progressive institution, IIT Tirupati embodies the ideals of
responsible engineering and technical education. The Institute is committed to
producing scientists, technologists, and leaders who not only excel in their
disciplines but also contribute meaningfully to society through sustainable
practices, ethical innovation, and global engagement.
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PROGRAMME SCHEDULE
WORKSHOP DAY
(Sunday, November 30, 2025)
From To Venue: LHC CR 211
08:30 | 09:30 Registration & Networking

Inauguration & Welcome Address:

Prof. Suresh Jain, Conference Chair ILCC2025, IIT Tirupati

09:30 | 10:15 | Prof. K.N. Satyanarayana, Academic Patron ILCC2025, Director IIT Tirupati
Prof. Marton Marosszeky, Marosszeky Associates, Australia

Prof. Koshy Varghese, Director ILCE; Professor IIT Madras

10:15 | 11:00 Invited Talk: . '
Prof. Marton Marosszeky, Marosszeky Associates, Australia

11:00 | 11:30 Tea Break & Networking
Workshop #1-Conceptual Talk: Lean Construction Implementation:
Theory Meets Practice

11:30 | 12:15 | Dr. Guru Raju, Afcons Infrastructure Ltd
Dr. Murali Jagannathan, Assistant Professor, [IT Madras
Dr. Santhosh Loganathan, Assistant Professor, NIT Trichy

Workshop #2-Conceptual Talk: Artificial Intelligence (Al) at Worksites -
Computer Vision for Smart Construction

12:15 13:00 Dr. Aritra Pal, Assistant Professor, IIT Madras
Dr. Varun Kumar Reja, Assistant Professor, IIT Bombay
13:00 | 14:00 Group Photo & Lunch Break (LHC Ground Floor)
Workshop#1 - Hands-on - Lean Workshop#2 - Hands-on - Artificial
Construction Implementation: Intelligence (AI) at Worksites -
14:00 | 15:30 Theory Meets Practice Computer‘ Vision for Smart
' ' Venue: LHC CR 211 Construction
Group 1 Venue: LHC CR 101
Group 2
15:30 | 16:00 Tea Break & Session Transition
Workshop#1 - Hands-on - Lean Workshop#2 - Hands-on - Artificial
Construction Implementation: Intelligence (AI) at Worksites -
16:00 | 17:30 Theory Meets Practice Computer Vision for Smart
' ' Venue: LHC CR 211 Construction
Group 2 Venue: LHC CR 101
Group 1
17-45 | 1845 Lean Academic Community Meeting

Venue: LHC CR 211
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INDUSTRY DAY
(Monday, December 1, 2025)
From To Venue: LHC CR 211
08:30 | 09:30 Registration & Networking
Extended Tea Break & Networking
09:30 | 10:30

Poster Display (Venue: LHC Ground Floor)

Inauguration:
Prof. Suresh Jain, Conference Chair ILCC2025, IIT Tirupati
Prof. K.N. Satyanarayana, Academic Patron ILCC2025, Director IIT Tirupati

Mr. Anup Mathew, Chairman of the Board of Directors of the ILCE; Senior
10:30 | 11:00 | Vice President & Business Head — Godrej Construction

Chief Guest: Mr Ponguru Narayana, Minister of Municipal Administration
and Urban Development (MA&UD), Andhra Pradesh

Mr. Kaezad Karanjawala, Secretary General, ILCE

Prof. Marton Marosszeky, Marosszeky Associates, Australia

11:00 | 11:30 | Keynote Address by Chief Guest

Invited Talk 1: Quality and Lean

Speaker: Prof. Marton Marosszeky, Marosszeky Associates, Australia

11:30 | 12:00

Invited Talk 2: Implementing Lean Construction Principles to Reduce Slab
Cycle in Residential Buildings

Speaker(s):

12:00 | 12:20 | Mr. Ashok Kumar, Sr. Vice President - Innovation & Strategy, Kalpataru
Projects International Limited

Mr. Saurabh Verma, General Manager- Innovation & Strategy, Kalpataru
Projects International Limited

Invited Talk 3: Mechanization and Automation in Construction

12:20 | 12:40 _ )
Speaker: Mr. Senou K, Head - Technical Services, Larsen & Toubro
Q&A Session: Moderator

12:40 | 13:00 _
Prof. Ashwin Mahalingam, Professor, IIT Madras

12:55 14:00 Group Photo & Lunch Break (LHC Ground Floor)

Panel Discussion #1: Lean Construction Implementation in India:
14:00 | 15:00 | Challenges, Success Stories, and Lessons Learned

Speakers:
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Mr. Ashok Kumar, Sr. Vice President - Innovation & Strategy, Kalpataru
Projects International Limited

Mr. Lakshmi Narayanan Sampath, DGM - Strategy and Planning, Larsen &
Toubro

Mr. Yadhnesh Udas (Afcons), Manager - Quality Excellence Cell, Afcons
Infrastructure Ltd

Ms. Ragavi Prabaharan, Asst Manager - R&D, URC Construction Pvt Ltd
Mr. Ashutosh Kapoor, Director ILCE; Partner, KPMG India
Moderator: Mr. Kalyan Vaidyanathan, CTO - Construction, Tvasta

15:00

16:00

Panel Discussion #2: Digitization in Lean Construction: Leveraging BIM,
Al, and Digital Tools for Project Delivery

Speakers:

Mr. Srinivas Bharani N, Engineering Lead, Pathsetter Al

Dr. Gaurav Kumar Chawla, Founder and CEO, GKC Consultants

Maj Puneet Arora (Retd), Business Development Leader - CMI, vConstruct
Mr. Anudeep Ramagiri, Product Owner, KMV Group

Mr. Murugesan Muthu, Vice President, URC

Moderator: Dr. Nikhil Bugalia, Assistant Professor, IIT Madras

16:00

16:30

Tea Break & Networking; Poster Display (Venue: LHC 2nd floor)

16:30

16:55

ILCE — Journey So Far and Way Forward: Current Initiatives and
Support Systems

Mr. Kaezad Karanjawala, Secretary General, ILCE

16:55

17:25

Lean Project Competition - Presentation

Speaker: Finalised Teams

25

17:30

Concluding Remarks & Feedback

19:00

20:30

International Keynote Talk: 58 and Last Planner® System Implementation
- Common Pitfalls (virtual)

Speaker: Mr. David Umstot, PE, DBIA
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CONFERENCE DAY#1
(Tuesday, December 2, 2025)
From To Venue: LHC CR 211
08:30 | 09:30 Registration & Networking
Inaugural Address & Felicitation of LPC Winners
Prof. Suresh Jain, Conference Chair ILCC2025, IIT Tirupati
Prof. K.N. Satyanarayana, Academic Patron ILCC2025; Director, IIT
Tirupati
09:30 | 10:15
Mr. Anup Mathew, Chairman of the Board of Directors of the ILCE; Senior
Vice President & Business Head, Godrej Construction
Chief Guest
Mr. Kaezad Karanjawala, Secretary General, ILCE
10:15 | 10:45 | Keynote Address by Chief Guest
10:45 | 11:15 Tea Break & Networking; Poster Display (Venue: LHC 2nd floor)
Invited Talk 1: Lean Construction Developments - Indonesia
11:15 | 11:45 Speaker: Prof. Muhamad Abduh, Professor, Institut Teknologi Bandung,
Indonesia
Invited Talk 2: URC’s Lean Journey — Mission 2025
Speaker(s):
11:45 | 12:10 . ()
Mr. Devarajan C, Director ILCE; MD, URC Construction Pvt Ltd
Ms. Ragavi Prabaharan, Asst Manager - R&D, URC Construction Pvt Ltd
Invited Talk 3: How AI Will Transform the Engineering and Management
of Construction?
12:10 | 1230 ) )
Speaker: Dr. Subhash Rastogi, Retd Prof [IM Mumbai; Retd Head,
Enterprise Solution Academy, Infosys
Q&A Session: Moderator
12:30 | 13:00 .
Dr. Albert Thomas, Associate Professor, IIT Bombay
13:00 | 14:00 Group Photo & Lunch Break (Venue: LHC 2nd floor)
Technical Session Al (Venue: LHC CR 211)
14:00 | 15:30 | Technical Session A2 (Venue: LHC CR 101)
Technical Session A3 (Venue: LHC CR 112)
15:30 | 16:00 Tea Break & Networking; Poster Display (Venue: LHC 2nd floor)

24|Page
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Panel Discussion: Shaping the Future: Impact in Lean Construction
Education and Research

Speakers:

Prof. Parul Patel, Professor, Nirma University

16:00 | 17:00 | Dr.Prasanna Venkatesan, Associate Professor, VIT Vellore

Prof. Marton Marosszeky, Marosszeky Associates, Australia

Prof. Muhamad Abduh, Professor, Institut Teknologi Bandung, Indonesia
Prof. Venkatesan R, Professor, NICMAR Hyderabad

Moderator: Dr. Murali Jagannathan, Assistant Professor, IIT Madras

Announcement of Next Edition - 9th Indian Lean Construction
17:00 | 17:15 | Conference (ILCC2026)

Mr. Kaezad Karanjawala, Secretary General ILCE

Poster Presentation Review

Jury:

Dr. Pawan Pandey, Professor of Practice, IIT Delhi

17:15 18:30 | Dr. Albert Thomas, Associate Professor, IIT Bombay

Dr. Venkata Santosh Kumar Delhi, Associate Professor, IIT Bombay
Dr. Senthilkumar V, Associate Professor, IIT Palakkad

Venue: LHC Ground Floor

Conference Day Cultural + Gala Dinner
Venue: OAT South Campus

19:00 | 21:30
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CONFERENCE DAY#2
(Wednesday, December 3, 2025)

From To Venue: LHC CR 211
08:30 | 09:00 Registration & Networking

Technical Session Bl (Venue: LHC CR 211)
09:00 | 10:30 | Technical Session B2 (Venue: LHC CR 101)

Technical Session B3 (Venue: LHC CR 112)
10:30 | 10:45 Tea Break & Networking; Poster Display (Venue: LHC 2nd Floor)

Technical Session C1 (Venue: LHC CR 211)
10:45 | 12:15 | Technical Session C2 (Venue: LHC CR 101)
Technical Session C3 (Venue: LHC CR 112)

Valedictory & Closure

Plus—Delta Reflection Session (Feedback)
12:30 | 13:30 | Announcement of Best Paper and Poster
Re-Announcement of Next ILCC 2026
Venue: LHC CR 211

13:30 | 14:30 Lunch Break (Venue: LHC Ground Floor)

14:30 | 16:30 | Tirumala Tirupati Darshan (for Registered Participants)
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Paper Presentation Track A Schedule
Paper .
Track ID Title
Al 12 Implementing Lean Construction: Review Of Contract
Drafting Practices and Research Directions
Al 31 Analysis Of Blockwork, Plastering, Reinforcement and
Shuttering Activity Through the Lens of Work Sampling
Cultivating Lean: A Cultural Shift in Mega Infrastructure
Al 121 .
Delivery
Leveraging Manufacturing Concepts for Managing Multi-Site
Al 23 | Public Infrastructure to Achieve Accelerated Progress: A Case
Study from Odisha
Analyzing Block Work Through the Lens of Value Stream
Al 140 ;
Mapping
Lean And Value Engineering Synergy in Construction: The
Al 30 :
Turner India Model
Lean Inventory Management in Indian Linear Pipeline
Al 114 : :
Construction Projects
Optimizing Industrial Infrastructure: Transitioning From
Al 74 | Cast-In-Situ to Mechanized Precast Systems for Enhanced
Efficiency and Workforce Stability
A2 19 Construction Contract Administration (CCA): Review Of
Challenges and The Gaps
Leveraging Common Data Environment (CDE) For
A2 135 : : :
Sustainable Construction Practices
A2 84 | BIM — EVM Integration for Enhanced Project Control
Why And Wherefore of BIM Enabled Just-In-Time (JIT)
A2 85 | Procurement Strategy in Construction Industry: A Review-
Based Study
A2 45 Integration of Lean Construction & Building Information
Modelling for Enhancing Efficiency: A Case Study
From Data to Decisions: A BIM-Enabled Workflow for
A2 48 | Visualizing and Validating Structural Point Loads in
Renovation Projects
A2 57 Critical Success Factors for Effective Implementation of
Visual Planning In Construction: A Multi-Project Analysis
Optimising Precast Production Through Lean Engineering
A2 107 | and Automation: The Case of a Large-Scale Transportation
Infrastructure Project in India
Leveraging Lean Practices for Efficient Pile & Diaphragm
A3 155 : :
Wall Planning and Execution
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Paper Presentation Track B Schedule

Integration of Building Information Modelling and Last Planner

Bl 2 System for Optimization of Time in High-Rise Project Using
MIVAN Technology
BIM And Digital Twins in the Construction Industry: A

B1 125 : : .
Scientometric Review

BI 29 Lean Construction Meets IOT: Cognitive Perspectives of
Integrated Benefits and Challenges
Project Controls — The Need for Integrated Visual Production

B1 138
Management Dashboards

BI 100 Extending the Lean Mandate: Why a Facility Space Database
Should be a Core Construction Deliverable

BI 55 Lean Construction and Industry 4.0: A Review of Integration
Opportunities, Benefits, Challenges and Future Directions

B1 113 Driving Lean in Field Execution of Irrigation Projects:
Integration of Geospatially-Enabled Digital Workflows
Systematic Assessment of Digital Twin Applications In Linear

B1 66 :
Infrastructure Projects

B2 1 From Resistance to Rhythm: Field-Led Lean Construction
Through 58S and Big Room Implementation

B2 34 Pioneering Monolithic Column Casting: Turner’s Achievements
in India

B2 33 Linear Scheduling Method (LSM) Using Tilos for Analysing
Critical Resource Utilization in Elevated Corridor Projects

B2 137 Towards Leaner Rail Infrastructure: A Theoretical Framework
Combining Value Stream Mapping and Last Planner
Integrating Lean Principles for Effective Risk Buffering in

B2 131 ; :
Project Delivery

B2 g7 Delays in Pune Metro Construction: Mapping Risks to Lean
Wastes for Improved Project Delivery

B2 51 Study on Labour Productivity in Building Construction
Investigating Impact of Small Tools on Rebar-Tying

B2 67 e
Productivity

B3 105 Ergonomic Factors Influencing the Implementation of Lean
Principle in the Construction Industry of North-East India

B3 106 A Review of Smart Infrastructure Solutions for Traffic
Congestion and Safety in Construction Work Zones
Application of Rapid Lean Construction-Quality Rating (LCR)

B3 60 : "y :
for a Commercial Building In India

B3 23 Identification and Evaluation of Hazards in Hydrogen
Infrastructure: A Lean Construction Perspective
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Paper Presentation Track C Schedule
Cl 4 Dimensions of Project Management and Leadership in Linear
Megaprojects
Innovative Method of Overhead Tank Construction Using the
C1 10
Lean Tools
Cycle Time Reduction Through TAKT Planning and PPC
Cl 126 | Tracking: A Lean Implementation Case Study in High Rise
Commercial Project
Engineering A Y-Track Rail System to Eliminate Downtime In
C1 142 .
Tunnel Construction
Application of Lean Manufacturing Technique in RMC Plant
C1 70 : :
Using Value Stream Mapping
Optimising Construction Processes: A Lean Implementation
C1 128 | Approach for Enhanced Efficiency and Sustainability at L& T
Innovation Campus
Cl 13 Sustainable Use of Steel Slag Aggregate In Road Sub-Base
Using CBA Lean Tool
Cl1 9 Optimizing Joint Sealing in PQC Roads Using Choosing By
Advantages (CBA)
I 76 Integrating Lean Methodologies in Residential Projects:
Addressing Delay and Cost Overrun Challenges
I 7 Lean Construction in Practice: Improving Cycle Time and
Workflow in Precast Segment Casting
C2 99 | Lean Enabled Construction Workers for Offsite Construction
Integrated Real-Time Risk Monitoring Framework for
C2 3 . .
Construction Projects
I 44 Implementation of Lean Construction in Affordable Housing: A
Case Study of MHADA Projects
Time and Cost Reduction Using Lean Practices in High-Speed
C2 132 : .
Rail Project
Proactive Lean Framework for Efficient Project Scheduling and
C2 151 | Risk Mitigation in Power Transmission & Distribution (PT&D)
EPC Projects
I 147 Lean Reservoirs: Prefabrication for Waste-Free, Sustainable,
and Rapid Overhead Water Storage
3 75 Automated Delay Identification and Classification for
Construction Projects: A Conceptual Framework
Lean Supply Chain Management in Workplace: Garment
C3 11
Industry
Supply Chain Management in Indian Construction from
C3 68 ) .
Production Theory Perspective
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PAPER ID: 12

IMPLEMENTING LEAN CONSTRUCTION: REVIEW OF CONTRACT DRAFTING
PRACTICES AND RESEARCH DIRECTIONS

Sarthak Alladwar! and Murali Jagannathan?
ABSTRACT

The effectiveness of lean construction depends on a collaborative stakeholder mindset,
which conflicts with the traditional, silo-based approach enforced by standard
contracts. As the main document guiding stakeholder relationships, the contract is a
vital tool for encouraging lean behaviors. This study, through a systematic literature
review, examines how contracts are currently used for implementing lean and identifies
three major research directions based on gaps in the current literature. The review
uncovers two predominant pathways proposed by researchers: a radical shift from
traditional transactional contracts to unfamiliar relational models, or just adding “lean-
friendly” clauses to existing contracts. The adoption of new models requires a mindset
change and hence is slow. The latter is especially problematic because it doesn't resolve
the conflict with restrictive, non-collaborative (“lean-averse”) clauses, creating more
confusion instead of promoting true collaboration. Therefore, the solution begins with
making a traditional contract more compatible with lean by transforming its “lean-
averse” clauses into a “lean-neutral” structure, a route that has yet to be explored. To
achieve this, a framework for evaluating the leanness of existing clauses is essential;
however, this topic has received little discussion. Finally, the potential of Artificial
Intelligence (AI/ML) to automate this complex assessment and restructuring process
remains largely unexplored.

KEYWORDS

Lean, construction, contract, drafting, framework

! M.Tech. in Construction Technology and Management, Building Technology Construction
Materials and Management division, Department of Civil Engineering, Indian Institute of
Technology Madras, Chennai, India — 600036, +91 8237863795, sarthakalladwar@gmail.com,
https://orcid.org/0009-0001 2430-5234

% Assistant Professor, Building Technology Construction Materials and Management division,
Department of Civil Engineering, Indian Institute of Technology Madras, Chennai, India —
600036, +91 9663410101, muralij@civiliitm.ac.in, https://orcid.org/0000-0003-2267-632X
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PAPER ID: 31

ANALYSIS OF BLOCKWORK, PLASTERING, REINFORCEMENT, AND SHUTTERING
ACTIVITY THROUGH THE LENS OF WORK SAMPLING

Apoorva Bhamare!?, Ganesh Devkar?, Jyoti Trivedi®, Eshani Kothari* and Parthiv
Pandit®

ABSTRACT

The increasing complexity and scale of construction projects have intensified the demand for
effective management tools aligned with lean construction principles. Work Sampling provides a
subtle, cost-effective means of evaluating labour performance across diverse tasks and
environments. This study explores the application of work sampling in identifying and
differentiating value-adding (VA), non-value-adding (NVA), and non value-adding but necessary
(NVAN) activities. The work sampling study was conducted on an ongoing construction site of a
hospital redevelopment project with G+9 floors and two basements to observe and evaluate the
efficiency of four construction activities: blockwork, plastering, reinforcement, and shuttering. These
activities were tracked across six different work locations. A detailed tour-based work sampling
plan was prepared to systematically visit each location with a total of 32 tours conducted at fixed
time intervals over two days. The collected data was then analyzed using time-based, activity-based,
and location-based methods to identify patterns of productive and unproductive work by
categorizing sub-activities as VA, NVA and NVAN. This analysis showed how different factors such
as time of day, activity type, and site organization affect overall labour efficiency. The study found
that value-adding activities were most frequent during the first two hours of the workday, while
non-value adding activities increased after lunch, especially between 13:00 and 16:00. Blockwork
and plastering showed consistent patterns; however, helpers experienced considerable idle time
due to waiting and poor task allocation, i.e. while skilled workers were engaged, helpers remained
unoccupied. Frequent breaks, extreme heat conditions and material shortages further reduced
efficiency, particularly in reinforcement and shuttering activities. Activities with better supervision
and organised material setup showed up to 9% more productive time than others. The investigation
concludes that labour performance on construction sites can be significantly improved through
strategic scheduling, efficient material management, structured breaks, and strong on-site
supervision, all of which help reduce idle time and enhance value-adding work.

KEYWORDS

Lean Construction, Work Sampling, Analysis, Site Management, Labour Efficiency

1 M.Tech Student, Faculty of Technology, CEPT University, Ahmedabad, India, +91 976
433-0853, apoorva.pcm24044@cept.ac.in

2 Associate Professor, Faculty of Technology, CEPT University, Ahmedabad, India, +91
909 901-0303, ganesh.devkar@cept.ac.in

3 Assistant Professor, Faculty of Technology, CEPT University, Ahmedabad, India, +91
992 500-9609, jyoti.trivedi@cept.ac.in

* Visiting Faculty, Faculty of Technology, CEPT University, Ahmedabad, India, +91 851
187-6578, eshani.kothari@cept.ac.in

> Visiting Faculty, Faculty of Technology, CEPT University, Ahmedabad, India, +91 000
000-0000 parthiv.pandit@cept.ac.in
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PAPER ID: 121
CULTIVATING LEAN: A CULTURAL SHIFT IN MEGA INFRASTRUCTURE DELIVERY

Kaezad Karanjawala?, Sagar Karnik?, Rahul Ruikar? Vinayak Salvi*, Jitendra
Bhatt®

ABSTRACT

This paper explores the evolution of a Lean-driven culture within the Khalapur North
Project, a landmark greenfield initiative in Maharashtra spanning 82 acres with a built-
up area of 13.2 lakh square feet. The project includes industrial factory sheds, office
buildings, utility structures and advanced infrastructure, executed with a focus on
safety, quality and timely delivery. Lean strategies—such as collaborative partnerships
and joint problem-solving—have strengthened team resilience and addressed key
challenges including workforce shortages, recurring errors, productivity losses and
decision-making delays. After completing major PEB structures, the project progressed
into extensive RCC Civil and infrastructure works. Lean principles continue to guide
stakeholders across Execution, Design, Contracts, Safety, Quality and Supply Chain
functions. The team, comprising engineers, supervisors, safety officers and workmen,
remains unified in its pursuit of excellence, maintaining zero non-compliances and
ensuring customer satisfaction. To eliminate Lean waste and enhance efficiency, tools
like the Last Planner System, Value Stream Mapping, Push vs Pull techniques & Work
Sampling were deployed. These fostered discipline, improved Safety and Quality and
accelerated Timelines. The project also adopted innovative practices: converting cast-
in-situ systems to Production System (e.g., Box Culvert installation), using crew work
sampling to simplify slab bar designs and pre-fabricating reinforcement cages for faster
erection. Modular Sharp Ply formwork enabled sustainable construction of columns,
slabs and beams. Mechanized solutions—Boom placers, Excavators and walk-behind
tool to offset impact of negative labour fluctuations & aiming towards enhanced Safety
and Quality standards. Deployment of these Lean techniques & Collaborative Approach
helped in improving the efficiency at the Project.

KEYWORDS

Lean implementation, Stakeholder Commitments, Engineering, Collaborative Planning,
Meetings, Last Planner, Value stream mapping

'Vice President, Godrej Construction, India, kaezad@godrej.com

2 Associate General Manager-Projects, Godrej Construction, India, nkarnik@godrej.com
3 Sr Manager-Projects, Godrej Construction, India, rrahul@godrej.com

4 Manager-Projects, Godrej Construction, India, vasalvi@godrej.com

3 Sr Manager-Projects & Lean, Godrej Construction, India, jitendra@godrej.com
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PAPER ID: 23

LEVERAGING MANUFACTURING CONCEPTS FOR MANAGING MULTI-SITE PUBLIC
INFRASTRUCTURE TO ACHIEVE ACCELERATED PROGRESS: A CASE STUDY FROM
ODISHA

Dr. Subash Rastogi!, Manoranjan Misra? and Tony Jacob?
ABSTRACT

Delivering large-scale, multi-site public infrastructure projects within compressed timelines
poses significant management challenges. The Odisha State Government’s program to build 89
indoor sports complexes in just 12 months, with an outlay of ¥693.35 crore, demanded a
departure from conventional project management. This study presents a novel approach that
fuses Lean Construction principles with a manufacturing batch production concept to create a
unified and accelerated delivery system. By treating the entire portfolio of projects as a cohesive
production shop, following the best standard planning and construction processes at all the
locations the project overcame the typical challenges of managing over 70 contractors across a
geographically diverse landscape. The methodology, driven by an action-research approach,
introduced several key innovations. The adoption of only two standardized architectural
designs enabled a replicable "product” for construction. A Collaborative Planning System (CPS)
and a centralized "Big Room" were used to establish a uniform execution logic and foster real-
time, multi-stakeholder coordination. The concept of batching was applied to site grouping and
sharing knowledge among different location teams, creating a predictable workflow similar to
a factory floor. Furthermore, a state-level supplier summit was a critical innovation,
standardizing materials and pre-emptively solving supply chain bottlenecks. The outcomes
were significant: 40 complexes were delivered on time, with another 45 completed within two
months of the target. Balance 4 complexes were completed after one year due to other legal
nuances. Such results are unusual for the government projects. This approach significantly
improved schedule adherence, inter-agency coordination, and procurement efficiency. The
Odisha sports complex program offers a powerful, replicable model for governments seeking
to implement a manufacturing-inspired production system for the efficient, predictable, and
high-quality delivery of public infrastructure.

KEYWORDS

Lean Construction 4.0, Batch Manufacturing in Construction, Multi-site, Infrastructure Projects,
Collaborative Planning System, Standardized Designs in Public Works, Construction Best
Practices, Government Construction Projects, Action Research in Infrastructure

! Retired Professor, [IM Mumbai, dr.subhash.rastogi49@gmail.com, orcid.org/0009-
0008-8756-3071
2 Former Engineer-in-Chief and Special Secretary, Govt of Odisha,

manoranjanmisra@gmail.com, orcid.org/0009-0000-1849-8909

3 Director, Constask Management Solutions LLP, tony.jacob@constask.com,
orcid.org/0000-0001-6393-6787
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PAPER ID: 140
Analyzing Block Work Through the Lens of Value Stream Mapping

Jenish Panchal’, Ganesh Devkar?, Jyoti Trivedi?, Eshani Kothari* and Parthiv
Pandit®

ABSTRACT

The construction industry continues to struggle with inefficiencies such as unnecessary
material movement, idle labour time, and disconnected processes. This study
investigates the use of Value Stream Mapping (VSM), a lean construction tool, to assess
and enhance the AAC blockwork process in a high-rise residential building in
Ahmedabad. A current state value stream map was created by combining real-time
observation and activity classification. The research study revealed considerable
deviations from the expected takt time, as well as high levels of Type-I and Type-II
Muda, particularly in material mobilization and alignment activities. To mitigate these
inefficiencies, a future-state value stream map was prepared using lean interventions,
including 5S, Just-in-Time (JIT) delivery, work cell design, Poka-Yoke, standardised
work procedures, and Kanban systems. These strategies led to a measurable reduction
in non-value-adding activities, improved takt compliance, and an overall 10% gain in
process efficiency. The redesigned workflow demonstrated a 28% reduction in Muda-
II, improved resource utilisation, and enhanced coordination among crew members.
This paper presents a replicable methodology for implementing lean principles at the
task level, bridging the gap between planning and execution. It reinforces the value of
VSM not only as a diagnostic tool but as a foundation for continuous improvement in
on-site construction activities. The findings contribute practical insights for industry
professionals aiming to enhance labour productivity, reduce waste, and achieve more
predictable construction outcomes.

KEYWORDS

Lean Construction, Value Stream Mapping (VSM), AAC Blockwork, Takt Time, Waste
Reduction, Non-Value-Adding Activities, Construction Efficiency, Workflow
Optimization, 5S, Just-in-Time (JIT)

1 M. Tech Student, Faculty of Technology, CEPT University, Ahmedabad, India

%2 Associate Professor, Faculty of Technology, CEPT University, Ahmedabad, India, Phone
+919099010303, ganesh.devkar@cept.ac.in

3 Assistant Professor, Construction Engineering and Management, Faculty of Technology,
CEPT University, Ahmedabad, India, jyoti.trivedi@cept.ac.in

* Visiting Faculty Professor, Construction Engineering and Management, Faculty of
Technology, CEPT University, Ahmedabad, India, eshani.kothari@cept.ac.in

> Visiting Faculty, Construction Engineering and Management, Faculty of Technology,
CEPT University, Ahmedabad, India, parthiv.pandit@cept.ac.in
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PAPER ID: 30

LEAN AND VALUE ENGINEERING SYNERGY IN CONSTRUCTION: THE TURNER
INDIA MODEL

Suvankar Bhattacharya?!, Yash Saraiya? and Ajay Handoo?
ABSTRACT

This study highlights Turner India’s strategic integration of Lean Principles with Value
Engineering across its national project portfolio to enhance contract and cost
management. The initiative addresses the need for resource optimization, cost-
efficiency, and timely delivery in complex infrastructure projects while maintaining
safety, quality, and stakeholder satisfaction. Using Integrated Project Delivery (IPD),
open-book frameworks, and cost-led procurement, the methodology re-engineers
structural systems, revises execution techniques, and optimizes planning processes. Key
innovations include rationalized pile designs, elimination of non-essential PCC layers,
sprinkler-based curing, phased elevator installations with crash decks, standardized
castellation, and ramp construction using in-situ soil fill. Supported by relational target
costing and a Production Pull system, these measures improved collaboration, reduced
inventory, and minimized site congestion. A centralized Lean Dashboard tracks
interventions, enabling real-time monitoring, cross-project learning, and replication of
best practices. Results show measurable improvements in timelines, cost control, and
quality. The study demonstrates that Turner India’s Lean Value Engineering framework
offers a replicable, sustainable model for large-scale construction, with potential
application across broader infrastructure projects.

KEYWORDS

Continuous Improvement/Kaizen, Production Pull, cost-led procurement, integrated
project delivery (IPD) open book, relational target cost(ing), time compression

! Project Safety Manager, BSE-HSE, OSHA, NIBOSH, I0SH, Lead Lean Champion India,
Lead Auditor ISO 45001, Members of NSC, Turner Project Management India Pvt Ltd,
India, +91 8010807141, bhattacharyva@tcco.com, https://orcid.org/0009-0007-5098-
1299

Z Regional Lean Manager, Asst. Project Manager, B.E. Civil, M.Tech. Structural
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https://orcid.org/0009-0003-5049-1637

3 Sr QA/QC Manager, B.E. Civil, OSHA-30, Lean Champion, Turner Project Management
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PAPER ID: 114

LEAN INVENTORY MANAGEMENT IN INDIAN LINEAR PIPELINE CONSTRUCTION
PROJECTS

Aseem Gupta?!, Aveek Banik?, and Dr. Santhosh Loganathan?
ABSTRACT

Indian construction projects are strained by a demanding mix of tight deadlines, pressure to
control costs, scarce on-site storage, and complex day-to-day operations. Traditional practices
such as bulk procurement and stockpiling of pipes exacerbate inefficiencies by inflating storage
costs, reducing flexibility, and hampering workflow. This research analyses how inventory
control can be improved in Indian linear pipeline engineering projects. It employs value stream
mapping (VSM) to detect inefficiency, applies inventory theory through safety stock and reorder
point determinations, and applies pull-based replenishment policies. Utilising a case study-
based approach, daily progress reports and monthly demand data were collected and
aggregated to examine and construct current and future state VSM maps of the case project. A
periodic review policy with demand-driven replenishment is formulated to examine candidate
reductions in average inventory and supply responsiveness increases. Results from the case
analysis indicate that the existing system, dependent upon large lot orders of 300 km twice a
year, has a high cycle inventory averaging 150 km, subjecting projects to high storage costs and
rigidity. Redesign of future state map positions smaller lot sizes of 75 km with an analytically
calculated safety stock of 24 km, hence cutting average on-hand inventory to 61.5 km, a
reduction of 59%. Pull-based replenishment reduces supply and consumption variability
mismatch, while mutual information flows decrease uncertainty and increase reliability.
Schedule compliance and obsolescence risk reduction are also modelled to improve supply
chain performance. These findings indicate that lean-based interventions can effectively balance
holding cost, stockout risk, and demand variability. The research concludes that lean inventory
control has theoretical and practical applications by bridging VSM and quantitative inventory
modelling. The extension of this lean inventory control approach to applications involving
flexible supplier contracts and formalized review policies is implied to achieve sustainable
construction supply chain enhancements.
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OPTIMIZING INDUSTRIAL INFRASTRUCTUR: TRANSITIONING FROM CAST-IN-SITU
CONSTRUCTION TO MECHANIZED PRECAST SYSTEMS FOR ENHANCED
EFFICIENCY, SAFETY AND QUALITY

Kaezad Karanjawala’, Sagar Karnik?, Awadhoot Sawant?, Rahul Ruikar4, Vinayak
Salvi®, Jitendra Bhatt®

ABSTRACT

Strategic Decision was taken to Accelerate the construction process at the Naoroji Godrej Khalapur
North Campus, an 82-acres industrial development site in Maharashtra. The project encompasses
the installation of over 10 km of trenches—both precast and cast-in situ—for critical services
including stormwater drainage, electrical and data cabling, fire safety systems, pneumatic pipelines
and domestic and effluent water supply. This ensured that there is a Cultural shift resulting in no
buried services except Road Crossings thus ensuring ease of access and serviceability for all Utilities
installed in the Project. The Precast Technology was further Extended to Main Box Culvert works
with usage of Existing Moulds used by CM (Construction Materials) LOB (line of Business) for
Mumbai Coastal Road Project. This reuse of Existing Moulds for Box-Culvert segments enhanced
Quality in works as well as savings in time. Mechanised Operations using Crane & Coupled with
Precast technology countered the effect of negative labour fluctuations. Re-use of existing moulds
led to fulfilment of requirement for the Project as well as created a business opportunity for CM
which meant Win-Win situation for both Lines of Business (LOBs): RE-D & CM. Given the scale and
complexity of trenching across the expansive campus, coupled with the challenges posed by the
region’s monsoon-prone topography and labour variability, the management opted to transition
from predominantly cast-in-situ methods to precast trenching. This strategic shift significantly
reduced on-site construction time, mitigated weather-related delays and enhanced overall
productivity. The adoption of precast technology also improved quality control, as major inspections
were conducted at the casting yard, freeing up site resources for concurrent civil and PEB (Pre-
Engineered Building) activities. A GEMBA / Toolbox meeting was conducted to align all stakeholders,
ensuring clear communication and collaborative execution. Furthermore, the integration of Lean
Design principles during the engineering phase streamlined operations and minimized waste. This
case study highlights how innovative construction practices, combined with collaborative planning
and Lean methodologies, can deliver rapid, cost-effective and high-quality infrastructure solutions.
It serves as a model for future industrial projects Aiming for Efficiency, Safety, Quality and
Sustainability.
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CONSTRUCTION CONTRACT ADMINISTRATION (CCA): REVIEW OF CHALLENGES
AND THE GAPS

Anushka Patil?, and Murali Jagannathan?
ABSTRACT

Construction contracts are vital in legally binding the signatories to their obligations.
What is written and agreed upon in the contract influences the project outcomes,
shaping the timely completion and the project budget adherence. However, extant
literature indicates that how a contract is administered influences project outcomes.
However, the contract administration process, a task undertaken by the parties to the
contract, can encounter several issues, ranging from the lack of experience of the
contract administrator to the poor quality and inadequate frequency of communication,
and the absence of stakeholder collaboration, which deteriorates the working
relationship amongst the parties to the contract, promoting claims and disputes. With
the advent of Artificial Intelligence (Al), researchers have explored a few contract
management tools to mitigate these issues. However, a systematic analysis of
Construction Contract Administration (CCA) challenges and the extent to which such
challenges result in “wastes” and whether Al tools address the full extent of identified
challenges is not evident in the extant literature. By connecting CCA challenges, lean
wastes (Muda) and Al solutions, among other things, a key gap that emerges is that
although CCA spans across multiple project and construction management domains, the
extant Al solutions are very focussed on specific aspects of the domain challenges (like,
safety, quality and progress monitoring), and the connection with the CCA is not very
evident, preventing CCA from positively influencing the wholistic project outcomes.
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LEVERAGING COMMON DATA ENVIRONMENT (CDE) FOR SUSTAINABLE
CONSTRUCTION PRACTICES

Shatakshi Dasture!
ABSTRACT

The construction sector is rapidly embracing digital solutions to address sustainability
challenges. This paper investigates the integration of Common Data Environment (CDE)
as a catalyst for sustainable construction practices, with a specific focus on its alignment
with Lean principles. Through a comparative analysis of secondary case studies like
The Edge (Amsterdam), London Crossrail, and Bengaluru International Airport
Terminal 2, the study explores how CDE facilitates real-time collaboration, reduces
rework, and enhances resource efficiency. The methodology involves qualitative
assessment of enabling mechanisms and sustainability metrics across projects. Findings
reveal that CDE integration supports data-driven decision-making, regulatory
compliance, and lifecycle sustainability. The paper proposes a suggestive framework for
CDE adoption in Indian construction projects, contributing to future research and
practical implementation.
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Common Data Environment (CDE), Data-driven Decision-making, Lean Construction,
Sustainability
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BIM — EVM INTEGRATION FOR ENHANCED PROJECT CONTROL
Apurv Jain?, Sumedh Landge?, Ankit Kaintura® and Dr. Abhishek Raj Singh*
ABSTRACT

The integration of digital technologies in construction management is reshaping project
delivery by enhancing efficiency, transparency, and control. This study investigates the
integration of Building Information Modelling (BIM) and Earned Value Management
(EVM) as a unified framework to support lean construction practices. While BIM
improves visualization, coordination, and 4D /5D simulation, it lacks analytical rigor for
monitoring cost and schedule performance. Conversely, EVM provides reliable indices
such as the Cost Performance Index (CPI) and Schedule Performance Index (SPI) but
offers limited visual-spatial integration. To address these gaps, this research develops
and demonstrates an integrated BIM-EVM framework through a mixed approach. Data
from multiple projects were collected to establish assumptions for cost and schedule
estimates. A hypothetical case project was then created, with a detailed Work
Breakdown Structure (WBS) validated by industry experts. The validated data were
applied within the proposed EVM Web Grid and Decision Support Matrix to
demonstrate how the integrated system can monitor deviations, identify critical
activities, and support proactive decision-making. Findings confirm that the BIM—EVM
framework enhances project control, reduces waste, and strengthens collaboration,
offering a scalable pathway for lean construction and digital adoption in the Indian
construction industry.
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Building Information Modelling (BIM), Earned Value Management (EVM), Digital Project
Delivery, Performance Monitoring, Decision Support Systems
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Why and Wherefore of BIM-Enabled Just-in-Time (JIT) Procurement Strategy in
Construction Industry: A Review-Based Study

Souvik Maiti?!, Ajvin Biju?, Shibaram Krishna Singh3and Abhishek Raj Singh*
ABSTRACT

Construction projects are still faced with inefficiencies in procurement and inventory
management that have resulted in wastage, congestion and schedule overrun. The
traditional approach of bulk buying can also lead to untimely delivery and excessive
storage requirements, which is why the increased responsiveness of strategies should
be noticed. Just-in-time (JIT) strategies are designed to match the real demand on site,
yet their practice in construction is hampered by the disconnective working processes
and multi-faceted coordination requirements. The digital planning, visualization, and
real time collaboration features of building information modeling (BIM) provides a
channel to allay these obstacles. This paper takes the form of systematic literature
review (SLR) in order to investigate the role of BIM in enhancing the JIT procurement
and delivery plans in the construction industry. Unlike previous narrative or case-based
reviews, this study consolidates findings from thirty peer-reviewed papers using a
systematic review framework to identify emerging digital synergies and research gaps
in BIM-enabled JIT procurement. The review identifies the BIM-enabled capabilities in
4D scheduling of delivery in sync, quantity take-offs to order accurately and
collaborative digital tools, which improve communication between all stakeholders.
Results show that BIM aids JIT by enhancing demand forecasting, facilitates
procurement, shortening lead times and real time tracking of materials. But empirical
validation, integration of vendor systems and disruption management gaps still exist.
The paper summarizes existing knowledge and outlines the future research agenda,
which forms a base of developing data-driven lean based procurement system to
minimize waste and enhance project performance.
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INTEGRATION OF LEAN CONSTRUCTION AND BUILDING INFORMATION
MODELING (BIM) FOR ENHANCING EFFICIENCY: A CASE STUDY

Dhairya Jhoshi?, Parul R. Patel?, and Lukman E. Mansuri?

ABSTRACT

As the demand for digital, intelligent, and sustainable infrastructure continues to rise,
the construction industry must adopt alternatives to traditional methods to enhance
on-site efficiency. This paper presents a practical case study that integrates Lean
Construction principles with Building Information Modeling (BIM) to optimize slab
cycle operations. By applying the Lean tool Value Stream Mapping (VSM) and
incorporating its outputs into a 3D Revit model, followed by 4D planning using Synchro,
the study enabled real-time progress tracking, which facilitated the identification of
wastes and delays. This digital workflow not only improved planning and coordination
but also minimized non-value-adding activities, contributing to more effective time and
resource management. The results demonstrate how the synergy between Lean
methodologies and BIM technology can support smarter decision-making, align project
execution with sustainability objectives, and enhance productivity in reinforced
concrete construction. The proposed framework offers a scalable strategy to improve
workflow reliability and promote continuous improvement across construction
projects.
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FROM DATA TO DECISIONS: A BIM ENABLED WORKFLOW FOR VISUALIZING AND
VALIDATING STRUCTURAL POINT LOADS IN RENOVATION PROJECTS

Pawan Kumar?, Tanay Mohapatra?, and Durga Saripally?
ABSTRACT

Renovation projects that involve extensive MEPF (Mechanical, Electrical, Plumbing, and
Fire Protection) retrofits often struggle with structural coordination. Verification of
point loads from suspended MEPF systems is frequently overlooked until late in the
process, leading to overloaded framing, costly rework, and schedule delays.
Conventional reliance on uniform code-based loads and fragmented subcontractor data
further compounds the problem, resulting in either over-reinforcement (waste) or
under-design (risk to safety and performance). This paper introduces a BIM-supported,
data-driven workflow that integrates subcontractor load data into structural models
through heat map visualization. These heat maps function as a visual management tool,
enabling project teams to detect structural “hot spots” early, review constructability
with frontline executors, and target reinforcements precisely where needed. By
embedding Lean Construction principles— waste reduction, transparency, and
continuous learning—the workflow minimizes rework, reduces material use, and
preserves flow in project delivery. A case study of a life science renovation project
demonstrates measurable benefits, highlighting the workflow’s alignment with Lean
practices such as the Last Planner System and Target Value Design.
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CRITICAL SUCCESS FACTORS FOR EFFECTIVE IMPLEMENTATION OF VISUAL
PLANNING IN CONSTRUCTION: A MULTI PROJECT ANALYSIS

AKkshat Goyal?, Sumit Agarwal?, Suraj Sontakke®*and Durga Saripally Tiwari*
ABSTRACT

Visual Planning (VP) implementation in construction faces significant barriers despite
proven benefits in advancing Lean Construction practice. This research addresses the
gap between VP potential and actual adoption by identifying critical success factors
through mixed-methods empirical analysis. The study examines four detailed case
studies (one life sciences facility, one hospital, two data centers) across USA and India,
plus quantitative portfolio analysis of 140 projects with real-time performance metrics
from integrated project management systems. Findings reveal that only 11% of projects
achieve full VP adoption. Seven critical success factors emerge in order of priority: High
Priority - stakeholder engagement, incorporating local conditions, real-time technology
integration, and competency development; Medium Priority - iterative planning and
standardization; Low Priority - performance metrics. The proposed framework
provides actionable guidance for routine VP adoption, contributing empirically-
validated success criteria that advance both Lean Construction theory and industry
implementation.
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OPTIMISING PRECAST PRODUCTION THROUGH LEAN ENGINEERING AND
AUTOMATION: THE CASE OF A LARGE-SCALE TRANSPORTATION
INFRASTRUCTURE PROJECT IN INDIA

Manoj Kumar D' and Dr. Santhosh Loganathan?
ABSTRACT

In large-scale infrastructure projects, precast yards play a pivotal role in ensuring
timely and efficient construction progress. Although prefabrication is increasingly
recognised as a sustainable method, the adoption of lean practices in Indian precast
operations remains limited. The present research examines the integration of lean
engineering and automation within a large-scale Indian infrastructure project, focusing
on the dedicated precast track slab (J-Slab) manufacturing unit. The unit utilises 66
high-precision Japanese steel moulds with shutter vibrators, supported by a
standardised workflow that spans mould preparation, reinforcement cage fabrication,
concrete placement, curing, demoulding, and final storage. Lean-driven process
mapping highlighted the cyclic and interdependent nature of slab production, where
delays in upstream activities cause downstream disruptions. To address this, takt-based
scheduling, pull planning strategies, and just-in-time (JIT) mould reuse cycles were
implemented. Automation technologies such as CNC rebar cutting and bending
machines enhanced throughput by 8-10 times over manual methods, while steam
curing chambers enabled early strength gain for the slab for lifting within a day,
accelerating production cycles. A Concrete Distribution System (CDS) reduced transport
delays and minimised material wastage to below 0.5%. Complementary lean tools,
including 5S practices, visual management systems, and EOT crane handling, further
streamlined operations and reduced motion waste. By combining lean engineering with
advanced mechanisation, the investigated precast facility achieved its production target
of 66 J-slabs per day, meeting stringent quality, safety, and budgetary requirements.
The findings demonstrate how lean—automation synergy can optimise high-volume
precast production in the Indian large-scale projects.
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LEVERAGING LEAN PRACTICES FOR EFFICIENT PILE & DIAPHRAGM WALL
PLANNING AND EXECUTION

Abhishek Mitra!
ABSTRACT

This paper outlines the application of Lean Construction practices in the planning and
execution of Pile and Diaphragm wall activities for Peerless Trayam Project in
Newtown, Kolkata. Lean Tools such as Last Planner System, Just in Time Delivery, Value
Stream Mapping, Root Cause Analysis are employed to address key site challenges with
maximum coordination with site team. The adoption of these methods improved
productivity and sustainability. A comparative analysis of pre- and post-lean
implementation highlights notable reductions in cycle time and improved sustainable
outcomes.
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IMPLEMENTING LEAN CONSTRUCTION IN A MULTI-CONTRACTOR FAST-TRACK
HEALTHCARE PROJECT: A CASE STUDY OF A HOSPITAL PROJECT IN NORTH
INDIA

Md Asif Akbari' and Ajay Handoo?
ABSTRACT

This paper outlines the integration of Lean principles in project management and scheduling
for the ongoing construction of Hospital Project in North India —a very fast-track and complex
healthcare infrastructure project comprising a 400+ bedded hospital and a 400+ capacity multi-
level fully automated car parking facility. The project scope includes over 1000+ rooms, high-
end interior fit-outs, and a pre-engineered building (PEB) base structure, with an extremely
competitive execution timeline. Unlike conventional projects, this development is not managed
under a single General Contractor; instead, it involves multiple specialized contractors, making
project coordination, sequencing, and communication significantly more complex and
challenging. Effective management of interfaces across Civil, MEP, and fit-out contractors
became critical to mitigate fragmentation and prevent misalignment. To address these
complexities, a Lean construction approach was adopted to ensure efficiency, accountability,
and collaboration across all teams. Key Lean tools such as the Last Planner System (LPS),
Kanban boards, and pull planning were utilized to support coordinated scheduling, reduce
rework, and ensure just-in-time execution. A core control strategy involved maintaining live
room-wise completion data using daily real-time updates, validated through joint signoffs by
Civil and MEP teams. This allowed the team to monitor micro-level progress while aligning with
macro deadlines. Structured Delay Logs and Change Logs were maintained to proactively
manage risks. These tools documented deviations, root causes, and facilitated the issuance of
delay notices for timely escalations and rapid resolution. Visual management systems, Percent
Plan Complete (PPC) tracking, and regular constraint resolution meetings played a pivotal role
in enhancing predictability, driving team accountability, and ensuring informed decision-
making. Managed by Turner India, the project stands as a benchmark for applying Lean
principles in multi contractor, high-speed healthcare construction environments. The Hospital
project highlights how real-time data, disciplined planning, and structured escalation protocols
can overcome fragmented execution models and deliver successful outcomes in high-stakes
infrastructure projects.
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OVERCOMING ORGANISATIONAL BARRIERS TO LEAN IMPLEMENTATION:
CHANGING WATERPROOFING SYSTEM IN EPC CONTRACT TO REDUCE PROJECT
TIMELINES

Ajay Handoo?!, Suvankar Bhattacharya?, Saurabh Khandelwal?, Sunil Chauhan*
ABSTRACT

Every organisation plays a crucial role in ensuring the effective implementation of Lean
practices and innovation strategies. However, numerous organisational barriers often
hinder progress. These include lack of effective decision making, Insufficient top
management support and commitment, limited time allocated for innovation,
inadequate  organisational structure, weak administration systems, poor
communication, prolonged implementation timelines, insufficient preplanning,
ineffective procurement and selection strategies, limited resources, lack of Client and
supplier engagement. These barriers significantly impact the successful adoption of
Lean methodologies. In recent years, many Customers have adopted EPC contracts to
mitigate their own risks by transferring responsibilities to the Contractor, who becomes
the single point of accountability across the project life cycle. These contracts typically
involve fixed pricing and timelines. Despite the risk transfer, large scale projects still
face challenges in meeting budget and schedule targets — particularly when strategic
decisions are delayed or misaligned. To address delays, one case involved changing the
waterproofing system with accepted tolerances. This decision was enabled by
overcoming organisational hurdles through the application of Lean tools such as
bottleneck analysis, Gemba walk at site, collaborative problem solving with
manufacturers, Pull Planning, waste and risk analysis and effective time and cost
management. The new waterproofing system offered greater benefits than the original
design, contributing to value engineering and aligning with project goals for quality,
schedule and cost.
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LEAN-GREEN DELAY MATRIX (LGDM) TO MEASURE AND MITIGATE
ENVIRONMENTAL IMPACT OF DELAYS IN CONSTRUCTION PROJECTS

Aniket S. Kuhikar! and Albert Thomas?
ABSTRACT

Construction delays in India are not only common but also carry significant
environmental burdens such as excess fuel consumption, material wastage, and carbon
emissions from rework. Traditional planning approaches remain time and cost centric,
often neglecting the sustainability consequences of delays. This study proposes a Lean
Green Delay Matrix (LGDM), a planning framework that maps real-world construction
delay causes to Lean waste categories (e.g., Waiting, Defects, Inventory) and quantifies
their environmental impact in terms of material loss and carbon emissions. A case-
based methodology is used, drawing from multiple buildings in a high-rise residential
project of 3P+G+18 floors in Mumbai, India with available delay logs. The workflow
includes Root Cause Analysis (RCA) to classify Lean wastes, and quantitative estimation
of waste using historical records on material overuse, idle equipment, and rework
events. The CO, equivalent impact is calculated through simplified lifecycle assessment
(LCA) models using standard emission databases (e.g, ICE). Additionally, semi-
structured interviews/questionnaire survey is conducted with planning managers,
engineers, and subcontractors to understand the systemic inefficiencies and its
influence on construction delays. The outcome is a practical, visual planning tool that
helps contractors and planners identify high-impact delay zones and implement
targeted preconstruction strategies such as BIM-based design coordination, takt-based
labour scheduling, milestone-linked subcontractor payment structures, and early
stakeholder involvement. The LGDM aims to strengthen Lean adoption while
embedding sustainability metrics directly into construction planning workflows.
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BRIDGING THE LIFECYCLE GAP: EMBEDDING SUSTAINABILITY THROUGH LEAN
CONSTRUCTION, BIM, AND DIGITAL TWIN

Engidaw Getahun' and Venkata Santosh Kumar Delhi?

ABSTRACT

This position paper advocates for integrating sustainability across the entire lifecycle
of built assets through the synergistic application of Lean Construction, Building
Information Modeling (BIM), and Digital Twins. While sustainability in construction is
often addressed in isolated phases, this paper argues for a systemic, lifecycle-based
approach that begins at conceptual design and extends through construction, operation,
and eventual decommissioning. Lean principles provide the foundation for value-driven
decision-making and the elimination of waste. BIM enables collaborative, data-rich
modeling and informed design. Digital Twins offer dynamic, real-time feedback loops
for performance monitoring and adaptive management. Together, these approaches
enable continuous optimization of material use, energy consumption, and operational
efficiency while fostering transparency and stakeholder engagement. The paper
presents a framework for embedding sustainability objectives at each stage,
demonstrating how integrated Lean-BIM-Digital Twin strategies can transform
conventional project delivery models and lead to measurable environmental, economic,
and social benefits.
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LIFE CYCLE ASSESSMENT (LCA) IN BUILT ENVIRONMENT - SYNERGIES WITH
LEAN PRINCIPLES

Bhargava Tej Iranganti' and K V Prasad?
ABSTRACT

Life Cycle Assessment (LCA) is a methodology that is generally used to measure the
impacts environmentally at each stage of a product or rather a project’s life. LCA
operates mainly in three categories: Cradle to Gate (From production to Construction
Site); Cradle to Grave (from production to demolition/end of life) and finally Cradle to
Cradle (from production to end of life and recycled use and purpose). LCA is becoming
an effective method of determining carbon emissions, energy emissions and energy
consumption of materials, construction systems and projects. The integration of Lean
principles with LCA could potentially make possible the systematic elimination of
process and material wastes such as overproduction, unnecessary transportation, and
excess inventory while being able to measure reductions in embodied carbon and
resource consumption. If we can identify every step from material production to the
construction site, we can spot where emissions and costs are highest—Ilike heavy
materials or long transportation processes and use Lean principles and methods to cut
waste, lower carbon footprints, and save money. Through the literature review of close
to 40 research papers, the present study has identified carbon as the main central topic,
with some papers focusing on a combination of LCA and BIM integration. Research gap
pertaining to regional contexts, i.e. the absence of established research on LCA in India,
is identified. Our paper’s goal is to present the LCA process in an Indian construction
context and concentrate on the LCA Lean principles for sustainable project delivery.
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ENHANCING SUSTAINABILITY IN CONSTRUCTION THROUGH LEAN PRACTICES: A
CASE OF GODRE] VISTAS

Kaezad Karanjawala'!, Devendra Dubey? and Aniket Thakur3?
ABSTRACT

The construction industry is a significant contributor to global greenhouse gas
emissions and solid waste generation, necessitating a shift toward sustainable practices.
Lean Construction (LC) offers a promising approach to address these challenges by
reducing waste, improving efficiency, and fostering collaboration. This paper explores
the integration of lean tools—Work Sampling, Last Planner System (LPS), Building
Information Modeling (BIM), 5S methodology, and Daily Huddles—within the Godrej
Vistas project in Mumbai, India, to evaluate their impact on sustainability through the
Triple Bottom Line (TBL) framework. The study highlights how these tools collectively
enhance economic, environmental, and social outcomes, including cost reduction, waste
minimization, and improved worker well-being. While the findings underscore the
potential of lean methodologies to drive sustainable construction, the paper identifies
gaps in empirical research and standardized metrics for evaluating their effectiveness.
Future research directions include quantitative studies and leveraging digital
transformation to further optimize lean practices. This case study demonstrates the
practical benefits of integrating lean tools to achieve holistic sustainability in real estate
development.
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ENHANCING CONSTRUCTION QUALITY AND PRODUCTIVITY THROUGH THE
IMPLEMENTATION OF LEAN PRINCIPLES AND TECHNIQUES

Parul R. Patel’?, Prashant Parihar’?® and Sachin S. Patil’*
ABSTRACT

The Indian construction industry, despite contributing nearly 10% to the national GDP,
continues to face persistent challenges, including time and cost overruns, inefficient
resource utilisation, and inconsistent quality standards. While Lean Construction, a
systematic approach to eliminating waste and optimising processes has been
successfully implemented in countries such as the USA, Germany, and Japan, its
adoption in Indian residential construction remains limited. With mounting regulatory
pressures from the Real Estate Regulatory Authority (RERA) and the growing demand
for timely, high-quality project delivery, the integration of Lean principles into Indian
construction practices is increasingly critical. This study examines the application of
Lean methodologies to improve productivity and quality in a large-scale residential
development comprising 23 residential towers, 108 villas, three clubhouses, an arts and
performance centre, and supporting infrastructure. A customised Lean implementation
framework was developed and deployed on-site, integrating tools such as the Last
Planner System (LPS), 5S, Kanban boards, identification of the 8 wastes, cycle time
analysis, and targeted productivity improvement strategies. Noteworthy improvements
were observed, including a significant reduction in slab cycle time across Towers A, B,
and C, positively impacting the overall project timeline. Additional Lean interventions
such as optimised reinforcement planning, provision of dining facilities near work zones
to reduce motion waste, and improved material stacking to minimise transportation
waste further contributed to enhanced site efficiency. The implementation led to
measurable gains in labour productivity, cycle time reduction, site safety, and
operational discipline. The findings confirm that Lean Construction, when contextually
adapted and methodically applied, can substantially improve the performance of
residential projects in India. This research offers a scalable and replicable Lean
framework for broader Lean adoption across the Indian construction sector, fostering
improved sustainability, efficiency, and quality outcomes.
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INTEGRATION OF BUILDING INFORMATION MODELLING AND LAST PLANNER
SYSTEM FOR OPTIMIZATION OF TIME IN HIGH-RISE PROJECT USING MIVAN
TECHNOLOGY

Teppa Naveen Kumar’s, Aneetha Vilventhan’® and Ahmad Alothman”’
ABSTRACT

The construction industry frequently encounters challenges related to schedule delays
and workflow inefficiencies, particularly in high-rise residential projects. This study
aims to comprehensive integration framework combining Building Information
Modeling (BIM), the Last Planner System (LPS), and Mivan formwork technology to
address schedule delays and workflow inefficiencies. A case study methodology, a high-
rise project in Hyderabad, was selected and analyzed through the development of a BIM
model in Autodesk Revit, schedule sequencing via Microsoft Project (MSP), and Lean
planning and monitoring using VisiLean. The integration facilitated real-time progress
tracking, proactive constraint resolution, and improved collaboration across
stakeholders. Findings revealed a 12-15% reduction in formwork cycle time, a
significant decrease in labor idle time, and rework.
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BIM AND DIGITAL TWINS IN THE CONSTRUCTION INDUSTRY: A SCIENTOMETRIC
REVIEW

Vijayeta Malla’® and E V S Kiran Kumar Donthu”®
ABSTRACT

The Architecture Engineering, and Construction industry has been notoriously known
for stagnant productivity owing to substantial dependence on labour intensive
operations and continued mundane processes that lacked automation for several
decades. With the progression of people, process, and technology-based phenomenon
such as ‘building information modelling (BIM)’, the construction landscape’s dearth of
technological interventions in improving the productivity has been to some extent
fulfilled. BIM transformed the construction operations with visualized outcomes,
simulations, and pre-emptive risk identification with information-rich models that
facilitated informed decision-making. Gradually, the era of industry 4.0 infused into the
construction project operations, and the BIM attributes complimented the digital twin’s
concept (DT). Digital Twin’s simulation analysis and capabilities what-if scenarios of
the virtual models of the physical or real-time building / structure became the
mainstream phenomenon in the current construction industry. Although, BIM, and
digital twins applications percolated in developed nations, the need for exploring the
research potential is limited. The current study performs extant research status, and
potential areas of research through a scientometric route on BIM, and digital twins in
the construction domain. It presents a scientometric study of scholarly articles on BIM,
and Digital Twins, and its applications in the built environment domain using VOS
viewer. Social network maps of publications of the shortlisted research articles in the
construction domain are developed to present a co-occurrence of keywords, and co-
authorship (countries, and co-authors) sociogram. This scientometric review presents
prospects of research through thematic analysis (TA).
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LEAN CONSTRUCTION MEETS IOT: COGNITIVE PERSPECTIVES OF INTEGRATED
BENEFITS AND CHALLENGES

Dasari Karthik®?

ABSTRACT

The combined phenomena of Lean Construction (LC) and Internet of Things (IoT)
guarantee the foremost benefits in waste reduction and operational profitability. With
early focus, construction projects can shape the IoT disruption, while later projects
could be forced to react to it. This study reviews the literature related to the
applications of combined phenomena of LC-IoT strategies, focusing on the cognitive
perspective of benefits and challenges in off-site construction projects. The study
methodology is divided into four phases: (1) categorizing the prospective benefits of
LC-IoT strategies in off-site construction projects; (2) identifying the typical challenges
associated with integrated LC-IoT approaches in off-site construction projects; (3)
personnel interviews with industry experts; (4) collection of professional responses
using a structured questionnaire; and (5) qualitative and quantitative analysis of the
collected data. A total of 33 beneficial factors and 10 key challenges were identified
from the literature. These benefits and challenges were analyzed by interviewing 5
subject experts and opinions from 45 respondents with a response rate of 35%. These
professionals have experience in construction research and implementation of LC and
[oT strategies. A 5-point Likert scale is adopted in understanding the most beneficial
areas in optimizing the waste using LC IoT phenomena. ANOVA analysis of each benefit
with different respondent demographics is made to understand variation in their
opinions towards the benefits of LC-IoT phenomena. The study identified the most
challenging factors in adopting LC IoT strategies using ranking analysis. The findings
show that implementing LC-IoT greatly benefits offsite construction projects regarding
waste minimization and predictive maintenance. IoT applications greatly benefit the LC
strategies in optimizing offsite construction processes by automating the workflow
data. This study provides valuable insights for off-site construction companies to
improve overall project efficiency by adopting the LC-IoT integrated phenomena. The
scope of this research is limited to the literature findings and heuristic approach,
proving the obvious benefits of emerging technologies integration to the off-site
construction community that develops its own significance by including the relevant
key experts and those involved in trying to implement these technologies.
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PROJECT CONTROLS — THE NEED FOR INTEGRATED VISUAL PRODUCTION
MANAGEMENT DASHBOARDS

Vikas Patel®!, Daman Padhya®? and Paramjit Lota®?

ABSTRACT

The construction industry is plagued with scattered data and disorganization at each
stage. This has not only impacted its growth as an industry but greatly affected its
reputation and need to be sustainable in the current global landscape. With each stage
introducing new stakeholders, working together in a unified manner towards a common
goal becomes extremely difficult and leads to silos both horizontally and vertically —
essentially 3D cubes! (Yes, silos doesn’t cut it anymore) One of the critical factors for
project success is effective project controls. This is a measure that is typically addressed
at the end and from a reactive rather than proactive perspective. Project Controls are
defined by a carefully interconnected system of people, processes, and tools that work
in unison to ensure. This means that each piece, when affected, will cause a knock-on
effect that must be absorbed, controlled, and managed by the system without
jeopardizing the project overall. The key to having a system that can effectively do this
is by ensuring that the people have the right information at the right time by embedded
processes and smart-tools that enable them to take proactive decisions and hence,
actions to steer the project towards successful delivery. While there is no limit to the
technology and process-improvement practices available in the industry today, it is the
lack of their connected and systemic deployment that leads to poor management of
construction projects. Further, a complete lack of outputs desired or information
needed for project controls limits the understanding, need, and development of such
systems. This paper aims to address the key factors and components for developing a
framework that can help in unifying people through tools and techniques to achieving
specific outcomes and objectives that will help drive the project to timely completion,
profitability, and eventually a sustainable industry.
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EXTENDING THE LEAN MANDATE: WHY A FACILITY SPACE DATABASE SHOULD
BE A CORE CONSTRUCTION DELIVERABLE

Sudheer Kumar Nanduri®4, Kiran Rambhau Janjalkar®> and Venkata Santosh
Kumar Delhi?®¢

ABSTRACT

Lean Construction in India is typically focused on project delivery, concluding with
handing over the project back to the clients. This paper argues for extending the Lean
mandate into the operational life of the built assets. Following Lean management's goal
of maximizing value and eliminating waste across the asset lifecycle, Lean construction
must actively enable Lean Facility Management (FM). A foundational step in that
direction is delivering an accurate digital facility space database as part of the
deliverables at the handover phase, or building new databases for the existing assets
and stepping further into operations. Based on our initiative to develop a space
database across multiple campus buildings for scheduling, space allocation, and
maintenance planning, we illustrate the downstream value of developing such digital
storage. Being a single source of truth, this database reduces lifecycle wastes of waiting
for space-related information and underutilization. We argue that Lean construction
must evolve to deliver not just buildings, but manageable facilities. The space database
is a practical, high-impact tool that links Lean Construction to Lean FM, ensuring
operational value continuation long after handing over and further into the next stage
of planning and construction.
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LEAN CONSTRUCTION AND INDUSTRY 4.0: A REVIEW OF INTEGRATION
OPPORTUNITIES, BENEFITS, CHALLENGES, AND FUTURE DIRECTIONS

Mushrifa Ali®’and Prasanna Venkatesan Ramani®®
ABSTRACT

Historically, the construction industry has lagged behind other industries in terms of
technology adoption despite being a major contributor to both the global economy and
carbon emissions. In recent years, however, significant progress has prompted a
growing body of literature to investigate this shift in greater depth. Nevertheless, the
reviews that delve into this are limited. This review aims to aggregate findings from
literature on the adoption of Industry 4.0 and 5.0 technologies and tools in Lean
Construction. Based on prevailing academic work, it examines the deployment, adoption
patterns, and integration strategies across various subfields and organisational
contexts, including SMEs and large-scale operations. It focuses on technologies such as
Building Information Modelling (BIM), the Internet of Things (IoT), robotics, and
Artificial Intelligence (Al), evaluating their reported applications and benefits.
Additionally, the paper explores the synergies and integration between Lean
Construction and digital tools such as BIM and Al, emphasising how they can enhance
practices such as waste minimisation, value generation, and continuous improvement.
The paper also presents an indicative framework for integrating Lean Construction with
Industry 4.0 and 5.0 innovations, to reinforce construction processes and future
research.
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DRIVING LEAN IN FIELD EXECUTION OF IRRIGATION PROJECTS: INTEGRATION
OF GEOSPATIALLY-ENABLED DIGITAL WORKFLOWS

Rajesh Kumar V?&°, Hussain Babu D°°, Sathiyanarayanan $°!, Kumaresan P°?,
Guganesh $°3, Nitessh Kumar L R°* and Rajkumar P°°

ABSTRACT

Large-scale irrigation pipeline projects, often spanning over 20,000 hectares of Culturable Command
Area (CCA) and comprising hundreds of kilometres of pipelines with varying diameters, materials, and
fittings, present significant execution challenges. These include difficulty in accurate pipeline laying due
to cross-country terrains, inefficiencies in manual progress tracking from centralized offices, and
complexity in accessing location specific design data. Conventional methods—such as static engineering
drawings and Excel-based data management—Ilead to delays, data inconsistencies, and redundant manual
entries. As-built data, critical for future maintenance and performance validation, is often recorded
inconsistently across platforms, further compounding the problem. To address these challenges, a
tailored digital workflow has been developed using geospatial technologies and location intelligence
through an integrated mobile and web-based application. This unified platform enables precise GPS-
based pipeline alignment, real-time access to design data and specifications, GIS-based monitoring of
construction progress, and seamless capture of standardized as-built data. By consolidating multiple
disjointed processes into a single system, the platform ensures data consistency, reduces duplication, and
enhances operational efficiency. The solution has been successfully implemented in two major irrigation
projects, streamlining site execution and promoting lean construction practices. It supports gap
identification between planned and executed layouts and facilitates as-built validation— particularly
important when pipeline routes are altered in the field due to site conditions. Real-time visibility into
field progress also enables informed, timely decision-making. This in-house development not only
reduces reliance on external vendors and fragmented software tools but also yields substantial cost
savings. The approach demonstrates a scalable, field-tested model for digital transformation in
infrastructure execution and offers a replicable framework for similar large-scale, geographically
dispersed irrigation projects. Overall, the digital workflow enhances accuracy, accountability, and
efficiency in the delivery of complex pipeline networks.
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SYSTEMATIC ASSESSMENT OF DIGITAL TWIN APPLICATIONS IN LINEAR
INFRASTRUCTURE CONSTRUCTION

Chhatrapal Pal’¢ and Aritra Pal®’

ABSTRACT

Digital Twin (DT) technology is increasingly recognized for its potential to enhance
construction through real-time data integration, simulation, and performance tracking;
however, its application in linear infrastructure projects, such as highways, railways,
tunnels, and pipelines, remains underexplored. This study presents a systematic
literature review, following PRISMA methodology, to evaluate current research on DT
in linear construction, focusing on trends, applications, and limitations. Results reveal
a growing academic interest, although most studies remain conceptual or framework-
based, with limited real-world validation. Key challenges include interoperability, data
management, and real-time feedback, while emerging applications—such as progress
monitoring, predictive maintenance, and digital visualization—are fragmented and lack
standardization. The review concludes that DT offers significant promise for improving
planning, monitoring, and lifecycle management in linear projects, but further research
and practical implementation are required to develop scalable, interdisciplinary
solutions.
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FROM RESISTANCE TO RHYTHM: FIELD-LED LEAN CONSTRUCTION THROUGH 5S
AND BIG ROOM IMPLEMENTATION

Ramagiri Anudeep’®°?, K. Venkata Ramesh?, Sunil Nandipati!, and Anjani
Prasad?

ABSTRACT

India’s construction sector is undergoing rapid modernization with increasing emphasis on safety,
integration of digital tools, and timely delivery. However, many projects continue to face persistent
challenges in achieving consistent productivity and seamless on-site coordination. Common
challenges include fragmented subcontracting structures, reactive planning cycles, and inconsistent
workface practices that often result in rework, material wastage, and labour inefficiencies. Although
Lean Construction has been widely discussed across industry forums, its practical adoption in Indian
public-sector projects remains limited and insufficiently undocumented. This paper presents a one-
year Lean implementation journey at the “Construction of 400-Bedded Super Specialty ESIC
Hospital, Sheela Nagar, Visakhapatnam.” Rather than positioning Lean as a rigid framework, the
initiative aimed to embed Lean thinking through field-owned, low-barrier interventions, designed
to evolve naturally into daily practices, while overcoming cultural resistance and fragmented
planning structures. The objective was to assess whether decentralized, behaviourally informed
routines could create a sustained transformation in site functioning. Over twelve months, site teams
applied Lean principles including 5S, Big Room coordination, visual management, and layout
optimization across stores, crane operations, and daily planning. The implementation followed an
observation-led, participatory approach that combined site ethnography, real-time syncs, and small
experiments involving subcontractors and field engineers. The implementation yielded significant
process improvements. Store retrieval time decreased by approximately 30% following the
introduction of structured shelving and clear labelling. Crane utilization predictability improved by
about 25% through optimized material flow and synchronized lifting windows. Engineers reported
smoother task handovers, reduced miscommunication, and organic adoption of Lean terminology
such as “sort” and “flow”, refelecting gradual cultural integration. Subcontractors benefited from
clearer expectations and sequencing, reducing idle time. Although early adoption faced fatigue
around the third month, sustained peer engagement and visual nudges helped restore and maintain
rhythm. By the sixth month, Lean routines had become normalized site behaviours. This paper does
not claim universally replicable productivity gains rather; it offers grounded insights into contextual
adaptation of Lean in India. It demonstrates that change is most sustainable when field teams co-
create processes, and allow Lean to evolve from lived experience, not by external enforcement. This
case contributes to the limited body of literature on behaviour-led Lean adoption in developing
construction markets.
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PIONEERING MONOLITHIC COLUMN CASTING: TURNER’S ACHIEVEMENTS IN
INDIA

Sushant S. Banakar!??, Vijay S. Bannur'’! and Plane G'°*

ABSTRACT

This paper discusses Turner Construction’s innovative approach to casting double (8-
meter height) and triple-height (12-meter height) reinforced concrete (RCC) columns
in a single pour. Implemented on landmark projects in India—Bangalore International
Airport Terminal 2, Phase 1, and another high-rise marquee project in Hyderabad—the
method demonstrates significant advancements in safety, quality, and project delivery
timelines. The paper outlines the methodology, material design, execution strategy, and
key benefits achieved.

KEYWORDS

Lean construction, Standardization, Quality, Safety, Architectural Finish, Optimization
of activity duration
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LINEAR SCHEDULING METHOD (LSM) USING TILOS FOR ANALYSING CRITICAL
RESOURCE UTILIZATION IN ELEVATED CORRIDOR PROJECTS

Purushothaman Srinath'’® and Jim J R1%*
ABSTRACT

Construction of elevated corridor projects involves installation of segmental viaduct
and girders using an erection scheme. An effective construction method used in
construction of elevated corridors and metro rail viaducts is girder erection with
Launching Girder (LG). LGs are used to place precast bridge segments to form viaducts
and bridges. LGs are used for the construction of elevated corridors in environments
where there is an existing road bridge crossings, railway, and river crossings. Such
operations are typically characterized by challenges in project planning & scheduling,
leading to traffic congestion, increased waiting times, and inefficient resource usages
etc. Extant research points that the Critical Path Method (CPM) and Precedence
Diagramming Method (PDM) are inadequate for planning & scheduling elevated
corridor projects. The traditional scheduling techniques pose the following challenges
for projects that are linear in nature: The currently used planning methods show no
spatial overview of erection activities at each moment of time. The methods thus pose
challenges in representing both the spatial location and time dimensions of key
construction equipment such as LGs and cranes; traditional scheduling methods do not
illustrate locations like river crossings, road, and railway crossings. Illustrating such
features allows for better planning of construction methods and associated timelines;
traditional scheduling methods, do not provide direction of work, and varying rates of
productivity of preceding and succeeding activities; clashes between various
operational activities cannot be detected; construction logistics (working trains, heavy
machinery) cannot be represented with the current methods. With the aid of an
elevated corridor project in India, this case demonstrates the application of Linear
scheduling (LS) using TILOS software, thereby highlighting the superiority of Location-
Based Scheduling (LBS) in projects with repetitive activities.
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TOWARDS LEANER RAIL INFRASTRUCTURE: A THEORETICAL FRAMEWORK
COMBINING VALUE STREAM MAPPING AND LAST PLANNER

Jobins Devasia!®®, and Ann Francis Ph.D1%¢

ABSTRACT

Mega infrastructure projects are inherently complex, involving extensive planning,
coordination among multiple stakeholders, and effective use of resources to realize
project goals. In such situations, Lean Construction (LC) has emerged as a viable
approach for enhancing project delivery by reducing waste and creating value. Among
the various Lean tools, the combined use of the Last Planner System (LPS) and Value
Stream Mapping (VSM) has shown promise in reducing inefficiencies and improving
workflow reliability. The objective of this study is to develop a theoretical framework
that integrates Value Stream Mapping (VSM) with the Last Planner System (LPS) to
enhance efficiency and waste minimisation in track-laying processes for India’s first
High Speed Rail (HSR) project. The framework is designed to identify bottlenecks,
waste, and process delays while supporting better planning and execution. The findings
demonstrate that integrating VSM with LPS provides project teams with clearer insights
that improve overall project efficiency by improving workflow reliability and reducing
wastage, offering benefits for project managers, contractors, and policymakers. The
proposed framework benefits HSR project managers, planners, and policymakers by
providing a foundation for applying Lean tools, thereby strengthening construction
management practices in India’s infrastructure sector.
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Last Planner System, Value Stream Mapping, High Speed Rail, Lean Construction, Waste
Minimisation
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INTEGRATING LEAN PRINCIPLES FOR EFFECTIVE RISK BUFFERING IN PROJECT
DELIVERY

Paidi Maneesha!’” and Dr. Santhosh Loganathan'®®
ABSTRACT

Construction projects face endless uncertainties, including scope and design changes,
resource fluctuations, weather disruptions, and evolving stakeholder demands.
Traditional risk management typically employs fixed buffers of time, cost, or resources.
While these static buffers provide some protection, they are often oversized, poorly
positioned, or disconnected from real project conditions. As a result, they can generate
inefficiencies, create waste, and reduce overall project competitiveness. Lean
construction, with its focus on maximizing value and minimizing waste, provides a
strong foundation to rethink how buffers are designed and managed. Yet, lean practices
and risk management are usually applied separately, missing opportunities for
integration. The concept of dynamic buffer allocation, adjusting buffer sizes and
placements in response to actual performance and emerging risks, remains relatively
underexplored. The present research proposes a lean-driven risk buffering framework
that unites lean tools such as the last planner system, pull planning, constraint analysis,
and value stream mapping with adaptive buffer management principles from critical
chain project management and production control. The framework emphasizes four
steps that includes identifying variability, placing buffers strategically, monitoring
collaboratively through visual tools, and dynamically adjusting buffers based on early
risk signals. By combining lean thinking with adaptive risk buffering, the proposed
approach enhances schedule reliability, improves resource use, strengthens stakeholder
collaboration, and delivers more resilient, value-driven project outcomes.
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Lean construction, Risk management, Dynamic buffer allocation, Pull planning, Real
time project monitoring
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DELAYS IN PUNE METRO CONSTRUCTION: MAPPING RISKS TO LEAN WASTES
FOR IMPROVED PROJECT DELIVERY

Karan Katre'?® Shahu Zade!'® and Saurabh Pailwan!!!
ABSTRACT

In rapidly expanding cities such as Pune, urban growth and rising population density
have placed immense strain on transport infrastructure, making dependable metro
systems vital for mobility and sustainability. The Pune Metro, with its Purple and Aqua
lines under Phase 1, has faced an overall delay of approximately 27 months,
underscoring the need for systematic approaches to evaluate and mitigate schedule
overruns. This research investigates the critical delay factors in the Pune Metro and
applies Value Stream Mapping (VSM) to analyze the land acquisition and site handover
processes—one of the most significant contributors to project delays. VSM is employed
to visualize the current state, identify value-adding versus non-value-adding activities,
and design a future state with Lean improvements. The analysis highlights inefficiencies
such as sequential approvals, extended negotiations, and redundant verification steps,
which collectively prolong lead times. The proposed future-state VSM demonstrates
how Lean interventions—including digital land mapping, e-records, standardized
negotiations, and parallel approval workflows—can streamline activities, reduce waste,
and improve workflow reliability. By showcasing a structured Lean-based approach,
this study contributes a practical framework for minimizing delays and enhancing
delivery performance in Indian metro rail projects, with broader applicability to large-
scale infrastructure development in emerging economies.
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Mega Projects, Value Stream Mapping
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STUDY ON LABOUR PRODUTIVITY IN BUILDING CONSTRUCTION

Ravindranadh Chowdary Kamma'!?, Bhargav Sunil Reddy K''3, Vinay K4,
Mohan Kumar M*''* and Srikanth Reddy R''¢

ABSTRACT

Construction industry in India is facing with low productivity, low ratio of skilled to
unskilled workers, high cost of finance, low technology base which affects the cost and
duration of the projects. Therefore, this study aims to address the ways to measure
labour producitivy in building construction. The objective of the study is achieved by
measuring the productivitiy during building construction using work sampling and
foremen delay survey methods. The measured productivity using these methods are
used to find the correlation with quantitative productivity values achieved during the
same period. This study helps in applying the lean tools to measure the actual
productivity achieved during building construction projects.

KEYWORDS

Lean Construction, Productivity, Work sampling, Foreman delay survey
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INVESTIGATING IMPACT OF SMALL TOOLS ON REBAR-TYING PRODUCTIVITY
Anantharaam R''” and Koshy Varghese'!®
ABSTRACT

Rebar tying is a critical yet labour-intensive activity in reinforced cement concrete
(RCC) construction, ensuring structural stability and performance. Traditionally
performed manually using pliers and tying wire, workers secure thousands of
intersections across dense rebar networks, often in physically demanding postures like
bending or squatting for long periods. While accuracy is vital, manual tying is repetitive,
slow, and fatigue inducing, limiting productivity and increasing the risk of errors. A
skilled worker typically ties only 1,000-1,500 knots per day under site conditions,
insufficient for large-scale projects with tight schedules. With reinforcement layouts
becoming increasingly complex with dense and congested reinforcement zones, manual
tying has become a major bottleneck, driving labour costs and extending timelines. To
address this, various solutions have been emerging, from compact hand-held tying tools
to fully automated systems. Given their portability and wider availability, this study
evaluates the performance of a coil-based hand-tying tool in reinforcement cage
fabrication. A field investigation was documented about the production process and
conducted a time-motion study of manual tying. Subsequently, an experimental setup
tested the tool across three common tie configurations, measuring tying speed,
consistency, and worker fatigue. Feedback from workers, engineers, and supervisors
was also collected to assess usability and perceived tie quality. Results show that while
the tool improved productivity in certain tie types, its effectiveness varied with
configuration and operator familiarity. Physical strain during prolonged usage and
resistance to adopting new tools were notable challenges. This study highlights the
need to reassess low-tech, repetitive tasks within industrialized construction
workflows. It emphasises that productivity tools should be evaluated holistically,
considering output, ergonomics, and adoption challenges. Future work can explore
training strategies, long-term usability, and integration with lean and digital
construction frameworks.
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ERGONOMIC FACTORS INFLUENCING THE IMPLEMENTATION OF LEAN
PRINCIPLE IN THE CONSTRUCTION INDUSTRY OF NORTH-EAST INDIA

Ashwini kumar!!® and Sparsh Johari'?°
ABSTRACT

Risk factors related to ergonomics in construction can lead to injuries and even deaths,
yet despite their potential to reduce waste, their incorporation into lean procedures
remains poorly understood. The northeastern region of India presents challenges in
efficiently applying lean concepts due to its steep topography, limited mechanization,
harsh weather conditions, and labor-intensive procedures. These circumstances
undermine lean goals by posing serious ergonomic concerns that compromise worker
productivity, safety, and health. Although lean methods have been extensively studied
globally, a significant knowledge gap remains in this area due to the scarcity of studies
on the relationship between ergonomics and lean construction. The study's foundation
was a literature survey that found nine ergonomic risk factors and ten lean principles.
A structured questionnaire survey was administered to 85 participants, including
engineers, supervisors, and workers, to collect primary data. The relationship between
the identified ergonomic risks and lean principles was then ascertained by analysing
the gathered data using descriptive statistics, including mean ranking, standard
deviation, and brainstorming for interpretation of the relation. The study found that
ergonomic factors, such as manual material handling and repetitive motions, are the
most prevalent and frequent in this region, while lean principles, including value
generation and flow efficiency, have the most significant impact.
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A REVIEW OF SMART INFRASTRUCTURE SOLUTIONS FOR TRAFFIC CONGESTION
AND SAFETY IN CONSTRUCTION WORK ZONES

Rohit Sahu'?! and Sparsh Johari'??

ABSTRACT

Urbanization in developing countries has increased the complexity of managing traffic
congestion and ensuring safety in construction work zones. While essential for
improving long-term urban mobility, these projects often disrupt existing traffic
networks and pose significant risks to workers, drivers, and pedestrians. This study
explores the role of smart infrastructure technologies for enhancing traffic flow and
improving safety in construction zones. Smart traffic management systems, loT-enabled
safety devices, predictive data analytics, and autonomous systems are reviewed for
effectiveness in urban environments. The review also identifies barriers to adoption,
such as infrastructure readiness, financial constraints, and public acceptance, as well as
global best practices. It proposes recommendations for policymakers, urban planners,
and construction companies. By examining the applicability of these solutions in
densely populated urban areas, this study highlights the crucial role of smart
infrastructure in mitigating traffic congestion and improving work zone safety. These
insights will benefit urban planners and construction firms aiming to implement
sustainable and safe infrastructure solutions in rapidly growing Indian cities.
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Predictive Analytics
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APPLICATION OF RAPID LEAN CONSTRUCTON-QUALITY RATING (LCR) FOR A
COMMERICAL BUILDING IN INDIA

Raja Sekhar Mamillapalli'?3, Venkatesan Renganaidu'?* and Dillip Kumar Bera'?>
ABSTRACT

The Quality Rating Model for Rapid Lean Construction (LCR), a simplified framework
intended to quickly evaluate the quality and leanness of construction projects, is
presented in this study. The model, which was created as part of a global research
partnership between Brazil and Germany, combines quantitative analysis and
qualitative observation to provide a thorough assessment. Using a standardized
questionnaire that covers six crucial areas such as client centeredness, material flow,
and waste awareness and pull, organization and information flow, and continuous
improvement techniques like the LCR model classifies construction projects according
to how much lean construction principles are applied. The model promotes decision-
making at the project and organizational levels, makes benchmarking possible, and
speeds up improvement planning with its straightforward scoring system and visual
results display. Because of its versatility, it may be used in a variety of construction
settings and regions, providing a timely and perceptive method for comprehending and
improving lean building techniques. The Rapid Lean Construction Quality Rating Model
structure, development process, and application for the assessing the Lean Quality
Rating of a high rise building commercial building of G+42 Storey located in Hyderabad,
India. The project implemented lean practices and completed the bare shell of the
structure. The study also shows how LCR can improve project results and promote
operational excellence in the construction sector. The LCR model helps businesses
benchmark projects, boost performance, and promote lean thinking at all project
management levels by providing a quick, standardized method for evaluating lean
construction quality.
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Lean Construction, Quality Rating, Commercial building, Operational excellence,
Decision-making
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IDENTIFICATION AND EVALUATION OF HAZARDS IN HYDROGEN
INFRASTRUCTURE: A LEAN CONSTRUCTION PERSPECTIVE

Pavan K. Chauhan'?¢, Ishaan Thakur!?? and D. A. Patel'28

ABSTRACT

As the global energy sector races toward decarbonisation, green hydrogen has emerged
as a transformative clean energy vector projected to account for up to 12% of global
energy use by 2050 and attract over 10 trillion USD in investments. In India alone, the
National Green Hydrogen Mission (NHM) aims to produce 5 million tonnes of green
hydrogen annually by 2030, positioning the country as a major player in the global
hydrogen economy. However, integrating hydrogen into existing and new infrastructure
introduces complex challenges due to its distinct physical and chemical properties such
as low ignition energy, high diffusivity, and embrittlement effects on materials. This
study systematically identifies and ranks the hazards associated with hydrogen
infrastructure with particular attention to green hydrogen facilities in the Indian
context. It adopts a structured, multi-stage methodology grounded in literature review,
field investigation, and expert consultation. This study makes a novel contribution by
offering one of the first Indian case-based, quantifiable hazard ranking frameworks for
hydrogen infrastructure. Unlike existing global studies that focus largely on technical
simulations or post-accident investigations, this work integrates on-ground stakeholder
feedback, contextualised risk profiles, and a lean-informed hazard evaluation model.
The findings support the incorporation of lean construction principles by minimising
rework due to failures, enhancing safety-related workflows, and aligning infrastructure
development with India's green hydrogen mission goals.
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INTEGRATION OF LEAN WITH QMS FOR ITS EFFECTIVE IMPLEMENTATION

Amol Walawalkar'?°and Dr. P Guru Raju??®
ABSTRACT

Lean in Construction has gained widespread recognition in the construction industry
that maximizes value, minimizes waste, enhances workflow reliability, and encourages
collaborative project delivery. Lean tools and practices align closely with Quality
Management System (QMS) principles such as continual improvement, creating
evidence-based decision, and engagement of people, making it highly suitable for
managing the dynamic and complex nature of infrastructure projects. The seven
principles of QMS and their framework, Plan-Do-Check-Act (PDCA) contribute
significantly to the improvement in accountability, process discipline, and informed
decision-making. Integrating Lean with QMS, improves Lean practices to become more
robust and sustainable. The support of QMS ensures consistent performance,
standardized procedures, structured documentation and traceability of corrective
actions. This paper demonstrates framework for integrating Lean tools such as 5S (Sort,
Set in Order, Shine, Standardise, Sustain), 8 Waste, Choosing by Advance (CBA), Value
Stream Mapping (VSM), Last Planner System (LPS), and RCA with QMS and their
potential benefits. The study highlights that while Lean tools excel at enhancing on-site
operations and team efficiency, their strategic utilisation is best realized when
combined with the structured support of QMS. Together, Lean and QMS form a
powerful, complementary framework that drives sustainable project outcomes,
strengthens stakeholder confidence, and cultivates a lasting culture of quality and
excellence in infrastructure development.
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OPTIMIZATION IN SAFETY SCREEN ASSEMBLY & INSTALLATION THROUGH
LEAN: ACHIEVING EFFICIENCY, SAFETY AND SUSTAINABILITY

Mathanagopalan M M'31, Dharani T*3? and Phaneendra Ballana'3?

ABSTRACT

Safety screens are essential vertical fall protection systems mandated in all projects
exceeding 10 floors in a leading Indian XYZ Construction firm-Buildings Segment. These
systems safeguard workers and prevent debris from falling across three levels: the
working floor, one level above and one below. Despite their critical role, the
conventional assembly and installation process is fraught with inefficiencies like long
transport distances, repeated crane operations, idling of resources and manual bolt
tightening resulting in non-value-adding activities (NVAAs), extended cycle times and
increased safety risks. This study investigates the application of Lean principles to
optimize the safety screen assembly and installation workflow in a high-rise IT building
project. A detailed process mapping exercise identified key bottlenecks, followed by
targeted interventions including relocation of the assembly yard, Just-in-Time (JIT)
staging, standardized work instructions and ergonomic tool deployment. Quantitative
metrics were tracked before and after implementation. Findings reveal significant
improvements in productivity, safety and sustainability. The introduction of battery-
operated bolt-tightening tools reduced man-hours by 93% and eliminated rework cases.
These results underscore the transformative potential of Lean methodologies in
enhancing operational efficiency and safety in high-rise construction workflows. The
study also highlights implementation challenges and proposes future directions for
integrating digital and location-based Lean tools.
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PRODUCTIVITY IMPROVEMENT APPROACHES FOR LINEAR AND NON-LINEAR
PROJECTS THROUGH LEAN CONSTRUCTION

Minna Sen'34, Slomo Anna Daniel'35, Vidya V Nath!3¢ and Dr. Santhosh
Loganathan'?’

ABSTRACT

In the rapidly growing global construction industry, maintaining competitiveness requires
delivering greater value for the unit resource deployed on construction. Variability in the
construction workflow increases waste, cycle time, and reduces overall system throughput. The
application of alternate approaches, such as lean thinking, focuses on optimizing workflow
throughput by reducing variability and improving productivity. The present research explores
the function of lean construction in improving productivity in two specific types of construction
projects: Linear Repetitive Projects (LRP) and Non-Linear Non-Repetitive Projects (NLNRP).
LRPs are characterized by a geographically extended scope with sequential and recurring tasks
across segments. In contrast, NLNRPs are confined within a bounded site and consist of highly
specialized, non-repetitive tasks with varied resource requirements. While LPRs benefit from
modular execution and workflow standardization, NLNRPs, constrained by spatial limitations
and task disparity, demand intricate coordination, causing productivity challenges. To assess
the factors impacting productivity of these projects, expert interviews were conducted with
professionals from a large metro construction project (LRP case) and a large steel melting plant
project (NLNRP case). The interviews enabled a comparative analysis of productivity factors:
in LRPs, terrain variability, crew proficiency, site access, equipment movement, shift delays,
standardization, and parallel execution potential; in NLNRPs, spatial congestion, task variability,
specialized resources, re-sequencing, inter-trade dependencies, limited standardization, and
complex coordination within confined spaces. Analysis from the study indicates that lean
construction implementation is more effective in LRPs, owing to its sequential flow and
repetitive nature of activities, making it easier to identify wastes, standardise processes, and
apply improvement across segments. Consistent data and predictable workflows in LRPs lead
to efficient implementation of lean, which helps in bridging the gap between technological
advancements and productivity gaps. The study findings provide actionable insights for
construction managers seeking to apply lean tools in varied project contexts.
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WORK-LIFE BALANCE AND ITS IMPACTS ON QUANTITY SURVEYORS IN INDIAN
CONSTRUCTION

Ravindranadh Chowdary Kamma®38, Raja Sekhar Mamillapalli'*?, Venkatesan
Renganaidu'*’, V Pramadha’*! and Shyam Inturi'*?

ABSTRACT

Indian professionals are frequently forced to work above their allocated hours due to the
demanding nature of the construction sector. There is not enough study on the work-life
balance (WLB) of quantity surveyors, who are crucial to project planning and cost control,
in the Indian context. It is clear from comparing research conducted in Sri Lanka and Africa
that a lack of personal and leisure time contributes to the low job satisfaction of many
quantity surveyors. The current study explores the work life balance of quantity surveyors
working in the Indian construction sector in order to close this gap. Quantitative data from
a questionnaire survey with 30 professionals were examined using RIl, with a focus on
issues specific to QSs in India. The study found that gender, experience level, and project
deadlines (the last being the most important factor have a substantial impact on WLB
among QSs in India). High stress levels brought on by poor work life balance (WLB)
frequently have a negative effect on organizational effectiveness and professional
performance. The study also discovered that fundamental Indian traditions like yoga and
meditation are useful techniques for enhancing work life balance (WLB) and managing
stress. All factors considered, the elements influencing quantity surveyors work life balance
(WLB) have a significant impact on the management and technical cultures of Indian
construction companies. In line with the theme of ILCC2025, in this paper, WLB outcomes
have been explicitly connected with the concepts of lean construction (value, flow,
collaboration, and waste reduction). A better WLB minimizes the variability of workforce
availability, decreases the waste of underutilized/overburdened individuals (often
discussed within the lean context as the underutilization of human potential), and enables
stable, takt-based working processes - enhancing flow and value delivery of projects.
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DIMENSIONS OF PROJECT MANAGEMENT AND LEADERSHIP IN LINEAR
MEGAPROJECTS

Rahul Rambhau Mali'*®* and Ashwin Mahalingam***
ABSTRACT

Leadership deficiencies remain a critical and underexplored cause of failure in large-
scale linear construction megaprojects, where traditional project management tools
often fall short in addressing complex, stakeholder-heavy environments. Despite its
recognized influence on project outcomes, leadership in the construction sector lacks
structured assessment methods that align with real-world challenges. This study
addresses the gap by identifying which leadership quality most significantly influence
project success and how they manifest across hierarchical levels in industry settings.
Findings indicate that while stakeholder management and vision-setting are relatively
well developed among project leaders, transformational leadership, emotional
intelligence, and risk-taking remain consistently underperformed despite being highly
valued. The results underscore the need for targeted leadership development, offering
a data-driven evaluation framework that can be scaled across infrastructure projects.
This contributes to enhancing leadership effectiveness and, consequently, improving
project outcomes in the construction industry.The study’s outcomes also resonate with
Lean Construction philosophy, highlighting leadership’s role in enabling collaboration,
empowerment, and waste reduction.
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Leadership in Construction, Megaprojects, Analytical Hierarchy Processing (AHP),
Leadership Assessment Framework.
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INNOVATIVE METHOD OF OVERHEAD TANK CONSTRUCTION USING THE LEAN
TOOLS

Ashish Mishra'*®, Vishal Gaur!*®, Pokkunuri Guru Raju'*’
ABSTRACT

Overhead Water Tanks (OHTs) are an essential part of public water supply systems.
Traditionally, they were constructed using the in-situ Intz tank method with raft,
columns, bracings, and a dome. Over time, designs shifted to partial in-situ construction,
replacing the dome with prefabricated Zincalume tanks on flat slabs. This reduced the
challenges of dome construction and improved construction time, but issues such as
delays in bottom structure works, weather dependency, complex scaffolding, and
inconsistent quality persisted. This study explores precast construction as an
alternative, where structural components are manufactured in controlled off-site
facilities and then assembled on-site. Precast allows parallel progress of element
production and foundation work, while the Zincalume tank installation remains similar
to partial in-situ methods. Field data indicates that precast can reduce construction
time by nearly 49% compared to partial in-situ, while also improving quality control,
safety, aesthetics, weather independence, and reducing labour and maintenance needs.
The comparison applies the Lean tool Choosing by Advantages (CBA) to assess both
methods, particularly relevant to the Jal Jeevan Mission, where timely delivery, quality,
and sustainability are critical. Additionally, the study considers long-term maintenance
and environmental performance, showing that precast, though slightly higher in initial
cost, offers significant life-cycle savings and a reduced carbon footprint through lower
rework and material waste.
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Lean construction, Lean tool, Choosing by advantage, OHT, Precast, Zincalume,
Sustainability
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CYCLE TIME REDUCTION THROUGH TAKT PLANNING AND PPC TRACKING: A
LEAN IMPLEMENTATION CASE STUDY IN HIGH RISE COMMERCIAL PROJECT

Dharani T!*%, Phaneendra Ballana'*® and Aiswarya KH'5°
ABSTRACT

In high-rise commercial construction, cycle time is a critical indicator of workflow
reliability and activity sequencing. Prolonged or inconsistent cycles often reflect
workflow interruptions, resource imbalances and coordination delays, jeopardizing
milestones and schedule predictability. To address these issues, a Lean initiative was
implemented to reduce the conventional 18-21 days cycle to a consistent 10-day cycle.
The approach combined TAKT planning with a Power Bl-enabled visual management
system to improve flow by balancing workloads, ensuring even task progression and
providing transparency. A TAKT sheet integrated with Power BI generated a calendar-
style dashboard, displaying daily quantities and workload intensity for reinforcement,
shuttering and concreting. Conditional formatting offered instant visual cues, enabling
waste reduction through better resource leveling. Plan Percent Complete (PPC) was
used to monitor task reliability, supported by structured root-cause analysis. Delays
were categorized into prerequisites, manpower, equipment, coordination and other
factors. Pareto analysis revealed that early-week disruptions were mainly workmen and
equipment intended to cascade into late-week delays. Implementation reduced cycle
time from 29 to 10 days. Over six weeks, PPC improved from 37% to 86%. The case
demonstrates collaboration-driven, continuous improvement using Lean methods and
digital tools, offering a replicable model for sustainable project delivery in India.

KEYWORDS

Lean construction, TAKT, PPC, High Rise Commercial Project

148 Assistant Manager, Planning Dept, L&T Construction, Chennai, India, +91
8940044905, dharani@Intecc.com, orcid.org/0009-0008-2229-7139

149 Manager, Planning Dept, L&T Construction, Chennai, India +91 7200063022,
bphani@Intecc.com, orcid.org/0009-0000-0928-2321

150 Senior Engineer, Planning Dept, L&T Construction, Chennai, India, +91
9947379704, aiswarya.h1@Intecc.com, orcid.org/0009-0001-8571-0727

83 |



uwenu drenfiret s fore na
I|I Ill I|I

III
TIRUPATI

PAPER ID: 70

APPLICATION OF LEAN MANUFACTURING TECHNIQUE IN RMC PLANT USING
VALUE STREAM MAPPING

Sangamesh Donapurge'*'and Shanmuga Priya T*%2

ABSTRACT

The main objective of this study is to use a lean principal to the Ready-Mix plant
through Value Mapping System (VSM). This technique is used to minimize waste and
maximize productivity in the manufacturing process. VSM is a lean tool to visualize and
analyze the mapping flow from starting to delivery. This study involved data collection,
detailed observation and process analysis to identify the inefficiencies across critical
stages such as order placement, batching, mixing and delivery. In this study, the current
map identified some inefficiencies, including batching delays, maximum time taken for
transit mixture, and delays in the document approval process from application
engineer. It is responsible for Non value added (NVA) activities. To reduce the NVA
activities, a future map was suggested with the modifications by reducing the overall
cycle time across the 10 productions by about 21 minutes, based on quantitative
analysis. The suggested map will improve overall material flow, minimize equipment
and rearrange transportation paths, and improve operational efficiency. The findings of
this study show that implementing Lean Manufacturing and VSM in RMC features can
lead to considerable benefits in productivity and process efficiency. The project
demonstrates how the usage of VSM can enhance efficiency, reduce non-value-adding
activities, and create a streamlined, high-performing RMC production model.
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OPTIMISING CONSTRUCTION PROCESSES: A LEAN IMPLEMENTATION APPROACH
FOR ENHANCED EFFICIENCY AND SUSTAINABILITY AT L&T INNOVATION
CAMPUS

Phaneendra Ballana'>?® Dharani Thinakaran'** and Aiswarya K H'°
ABSTRACT

This paper presents the successful implementation of Lean Construction tools at the
L&T Innovation Campus Project in Chennai, a 40-acre mixed-use development by
Larsen & Toubro Construction. Aimed at achieving a 25% productivity increase, the
project addressed challenges such as delays, cost overruns, and inefficient resource
utilisation through Lean methodologies. Key tools included the Last Planner System
(LPS) for collaborative planning, Plan Percentage Complete (PPC) for tracking
performance, Root Cause Analysis (RCA) for identifying inefficiencies, and Work
Sampling to optimise workforce productivity. Primary research, involving stakeholder
interviews and surveys, identified critical bottlenecks like material shortages and poor
coordination. Lean interventions resulted in significant improvements: concrete works
productivity increased by 34%, blockwork by 29%, and slab cycle time reduced from
15 to 12 days. Material wastage was minimised, with cement waste reduced from 1.79%
to 0.54%, reinforcement steel from 2.06% to 0.93%, and concrete from 1.58% to 0.45%.
These efforts saved 367 days and reduced project costs by 1.59%, aligning with
Environmental, Social, and Governance (ESG) goals through reduced resource
consumption. The project established a framework for continuous improvement,
enhancing stakeholder collaboration and setting a model for future projects. By
integrating Lean principles with digital tools, this initiative demonstrates how
sustainable and efficient project delivery can transform India’s construction landscape,
contributing to the ILCC 2025 theme of sustainable and digitalized project delivery.
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sustainable delivery.
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SUSTAINABLE USE OF STEEL SLAG AGGREGATE IN ROAD SUB-BASE USING CBA
LEAN TOOL

Deepak Gupta'®, P Guru Raju'®’, and Sandeep Kumar?>®
ABSTRACT

Steel slag is a by-product that is generated during the steel production process. Steel
slag offers potential as a substitute for natural crushed aggregates. This study
investigated the suitability of steel slag aggregate as a partial replacement for natural
crushed aggregates in the sub-base layer using the lean tool Choosing By Advantages
(CBA) decision making framework. The objective of this implementation at the
Bangladesh road project site was to assess whether incorporating steel slag improves
the mechanical performance and cost effectiveness of the sub-base or not. The need for
the use of steel slag arises from fulfilling four goals: lack of natural resources in
Bangladesh, high transportation cost of aggregate from India, and managing steel
industry waste through sustainable reuse. Two alternatives were evaluated: a
conventional sub-base using natural aggregates and a modified sub-base containing
steel slag aggregate, 20 mm, 10 mm aggregate, and Sylhet sand. The results indicated
that the steel slag mix provided several advantages. Subbase mix with steel slag
aggregate had 15% higher load-bearing strength as compared to natural aggregate mix.
[t also showed better compactness & resistance to moisture, which improved durability.
Additionally, the modified mix resulted in an 2.1% reduction in material cost per cubic
meter.
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OPTIMIZING JOINT SEALING IN RIGID PAVEMENT USING CHOOSING BY
ADVANTAGES (CBA)

Vishal Gaur!>?, Prashant Kumar Verma'¢’ and Pokkunuri Guru Raju'¢!

ABSTRACT

Joint sealing is critical in Rigid Pavement to prevent the ingress of water, debris, and
incompressible materials into joints, thereby preserving structural integrity and
extending pavement life. Traditional sealants such as hot bitumen and polysulfide,
although widely used, are labour-intensive, time-consuming, and require frequent
maintenance. This study investigates the use of compression seals as a more efficient,
durable, and sustainable alternative. A structured evaluation was conducted using the
Lean decision-making framework Choosing by Advantages (CBA), which enables
objective comparison across key performance criteria, including installation time,
durability, ease of application, maintenance requirements, and cost. The assessment
considered practical site constraints and real-world project data to enhance
applicability. Results showed that compression seals reduced installation time by up to
85% and lowered the overall joint sealing cost by 10-25%, with an estimated 50%
reduction in life cycle cost compared to conventional sealants. These findings
emphasize the substantial operational and economic advantages of compression seals.
In conclusion, compression seals represent a cost-effective and time-efficient joint
sealing solution aligned with Lean construction principles. Their adoption is
recommended for future Rigid Pavement projects to improve long-term performance,
minimize maintenance, and accelerate project delivery.
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Rigid Pavement, Joint sealing, Compression seals, Choosing by Advantages (CBA), Lean
construction, Sealant evaluation, Lifecycle cost
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INTEGRATING LEAN METHODOLOGIES IN RESIDENTIAL PROJECTS: ADDRESSING
DELAY AND COST OVERRUN CHALLENGES

Kiran Krishnan H'%? and Rahima Shabeen S'¢3

ABSTRACT

The Indian construction sector frequently experiences cost and time overruns,
particularly in residential projects, leading to reduced profitability, compromised
quality, and safety concerns. This study examines the barriers to lean construction
adoption and evaluates the potential benefits of lean scheduling through a simulation-
based case study. A survey of 113 construction professionals was conducted, and
responses were analyzed using IBM SPSS software. Reliability was confirmed through
Cronbach’s alpha, and descriptive analysis identified five major categories of barriers:
general, internal, labour-related, material-related, and exogenous. General barriers such
as poor knowledge sharing, low awareness, and resistance to change were found to be
most critical. Internal issues included poor planning and weak waste control, while
labour barriers highlighted skill shortages and inadequate training. A residential case
study in Coimbatore revealed a 54-day (24.77%) time overrun and a cost overrun of
¥510,525 (11.78%), with Pareto analysis showing that five primary causes accounted
for nearly 75% of delays. Simulation using the Last Planner System (LPS) demonstrated
potential to reduce project duration to 201 days and improve workflow reliability. The
study concludes that lean techniques, when adapted to local practices, can improve
efficiency, provided challenges are addressed through structured training, phased
implementation, and stronger stakeholder engagement.

KEYWORDS

Lean construction, Last Planner System, Project delays, India, Simulation

162 Former Post Graduate student, Division of Structural Engineering, Department of
Civil Engineering, College of Engineering Guindy, Anna University, Chennai 600025,
Tamilnadu, India, kiran.h25m@iimranchi.ac.in

163 Assistant Professor (Sl. Gr.), Division of Structural Engineering, Department of Civil
Engineering, College of Engineering Guindy, Anna University, Chennai 600025,
Tamilnadu, India, +91 044 22357404, rahima@annauniv.edu, https://orcid.org/0000-
0002-7241-7855

88 |




Ry senfiet s et

i i Lit

TIRUPATI

PAPERID: 7

LEAN CONSTRUCTION IN PRACTICE: IMPROVING CYCLE TIME AND WORKFLOW
IN PRECAST SEGMENT CASTING

Amruta Hingmire'®* and Yadhnesh Udas!®>
ABSTRACT

This study examines the application of Lean principles, specifically Value Stream
Mapping (VSM), to improve the efficiency of precast ring segment production for the
Mumbai—-Ahmedabad High-Speed Rail Project (C2 Package). Faced with two key
industry challenges—limited manpower and restricted space for segment stacking—
the research focuses on optimizing operational workflows at the casting yard in
Ghansoli, Navi Mumbai. The primary objective is to reduce the production cycle time,
improve workforce deployment, and enhance spatial planning for segment stacking. A
comprehensive current state analysis was conducted through site visits, where
activities were classified as value-added, non-value-added, or non-value-added but
necessary. This analysis enabled the identification of bottlenecks in the casting process
and targeted interventions. Pilot strategies implemented include increased manpower
allocation, reorganized stacking layouts, and more efficient logistics. Key performance
indicators such as cycle time, labour productivity, and space utilization were tracked to
evaluate the impact of these changes. The interventions resulted in a 15-20% reduction
in casting cycle time and a 25% improvement in workflow efficiency, demonstrating
the substantial benefits of Lean thinking. This study validates the practical utility of
VSM in the construction industry, particularly in precast production environments that
are constrained by labour and space. By systematically eliminating non-value-added
activities and improving inter departmental co-ordination, the project achieved
significant gains in productivity and resource optimization. The findings offer valuable
insights and scalable solutions for similar infrastructure projects. Recommendations
include continued Lean training, implementation of modular storage systems,
integration of digital tools for logistics management, and replication of Lean strategies
across other work fronts. Overall, the study highlights the potential of Lean
methodologies to drive continuous improvement, reduce costs, and support timely
delivery in large-scale infrastructure projects.
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Value Stream Mapping (VSM), Cycle Time Reduction, Workflow Optimization,
Manpower Efficiency, Operational Efficiency, Waste Elimination, Productivity
Improvement.
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LEAN ENABLED CONSTRUCTION WORKERS FOR OFF SITE CONSTRUCTION

Pawan Pandey'®¢ and Shirish Wakhure'¢”

ABSTRACT

The Indian construction sector, a primary engine of national economic growth, is at a
critical juncture. While modern construction philosophies like Lean Construction and
innovative methods like Offsite Construction (OSC) are being championed as the future,
their successful adoption is contingent upon a skilled and stable workforce. This paper
examines the complex challenges hindering this transition. The core of Lean
Construction philosophy, particularly the Last Planner System® (LPS), relies on the
performance of empowered frontline workers and their supervisors. However, the
Indian construction industry is grappling with a severe skill deficit, with an estimated
97% of its workforce lacking formal training. This issue is compounded by the dual
migration challenge: the outward flow of skilled labour to international markets and a
recent decline in the traditional inter-state migration of workers from states like Uttar
Pradesh, Bihar, and Madhya Pradesh, who form the backbone of the industry. Offsite
construction, which requires a higher degree of precision and skill, presents both a
solution and a challenge. It offers a controlled environment to implement Lean
principles and upskill workers effectively, but its success hinges on resolving the
current labour crisis. This paper analyses these interconnected issues and explores how
government initiatives for skill development and worker retention, coupled with a
strategic shift towards OSC, can create a "Lean-enabled" workforce. It argues that the
factory-based nature of OSC provides a unique opportunity to institutionalize Lean
practices, enhance worker skills, and make construction careers more attractive,
thereby addressing the impending skill crunch and paving the way for a more
productive and sustainable construction ecosystem in India.
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INTEGRATED REAL-TIME RISK MONITORING FRAMEWORK FOR CONSTRUCTION
PROJECTS

Ridhin Jacob Karukayil'*® and Dr. Ashwin Mahalingam¢®
ABSTRACT

The construction industry is characterized by high complexity and frequent exposure
to diverse risks, often resulting in project delays and cost overruns. Traditional risk
management methods such as risk registers, checklists and periodic reviews are
predominantly reactive and inadequate during the fast-paced execution phase. Recent
technological advancements, including real-time analytics, [oT, and machine learning
offer potential for continuous risk monitoring, yet their adoption remains fragmented
and cost-prohibitive for many firms. This research addresses the critical gap by
developing and validating an integrated, real-time risk monitoring framework tailored
for construction projects. The proposed system combines lightweight automation, real-
time data visualization, and predictive modeling to track five key risk domains:
productivity, weather, procurement, worker availability, and site access. Data is
collected through custom web forms and stored in Google Sheets, with automated
processing and interactive dashboards built in Microsoft Power BI. Field validation was
conducted on an active construction site, demonstrating the system’s effectiveness in
providing actionable insights, timely alerts, and enhanced stakeholder collaboration. By
integrating digital tools with lean principles of flow, transparency, and continuous
feedback, the research contributes a practical pathway toward proactive, data-driven
risk management in construction projects.
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IMPLEMENTION OF LEAN CONSTRUCTION IN AFFORDABLE HOUSING: A CASE
STUDY OF MHADA PROJECTS

Kripa Elzabeth George!’°, Nivedha S1, Surabhi Johari! and Vidya Khanapure!”!
ABSTRACT

India, with its diverse and rapidly growing population, is expected to face a significant housing
shortage in the coming years, particularly among middle- and low income groups due to
affordability constraints. In response, the Maharashtra state government has introduced the
Maharashtra Housing and Area Development Authority (MHADA) lottery scheme as a beacon
of hope, offering affordable housing options to various income groups across the state. MHADA
plays a key role in delivering affordable housing through its schemes; however, its projects are
often impacted by cost escalations, delays, operational inefficiencies, and material wastage,
reducing their overall effectiveness. Lean Construction (LC) has proven effective globally in
improving productivity and reducing waste; however, its application in India’s public sector
affordable housing remains underexplored. To address these challenges, a comprehensive case
study on MHADA projects has been undertaken. The research follows a systematic approach,
beginning with the identification of key challenges affecting project execution, such as cost
overruns, delays, inefficiencies, and material wastage. Subsequently, various lean construction
principles are explored to assess their applicability to MHADA projects. By understanding these
challenges and reviewing current working practices across different life cycle phases, a process
map is developed, and appropriate lean tools are suggested to address specific steps in the
project life cycle. A strategic model is then formulated by analysing real-time project data and
offering tailored solutions to meet the unique demands of MHADA housing projects. The
methodology includes semi-structured interviews with project managers, onsite observations
to assess workflows, and a review of project documents from both ongoing and completed
projects. This multi-dimensional approach helps to understand the current scenario and enables
the development of recommendations to improve the existing system. Although the study is
limited to MHADA projects, the approach adopted offers broader guidance for addressing
challenges in affordable housing across India through the application of lean construction
principles. The study proposes a structured framework aimed at enhancing the sustainability
and economic viability of MHADA affordable housing projects. The proposed framework can
serve as a guideline for different stakeholders facilitating the incorporation of lean philosophy
to enhance the outcomes of affordable housing projects in India.
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TIME AND COST REDUCTION USING LEAN PRACTICES IN HIGH-SPEED RAIL
PROJECT

Harshal M Kajale'’? and Vikrant Mishra'’3
ABSTRACT

This study outlines the strategic deployment of lean construction methodologies at the
MAHSR-C4 project site, a key segment of India’s inaugural high-speed rail corridor. A
range of lean tools were systematically applied to enhance operational efficiency,
minimize waste, and improve workflow reliability. Performance Improvements and
Innovations: * Precast Element Erection: Cycle time was reduced from 190 minutes to
70 minutes through the combined use of Work Sampling and VSM, resulting in a two-
month reduction in overall activity duration. * Underground MEP Service Encasing:
Activity time was reduced by 55 minutes per encasing through coordinated planning
using Work Sampling and the Last Planner System. This also mitigated safety risks such
as soil collapse. « Recharge Pit Optimization: Introduction of an efficient recharge pit
technique reduced the number of pits needed, thereby lowering concrete usage and
marginally shortening completion time. ¢ Precast Manhole Innovation: Incorporation of
sliding cutouts in precast mould improved Workmen productivity and reduced mould
costs. ¢ Digital Documentation Platform: Enabled real-time information flow, reduced
paper usage, and improved coordination. This led to lower printing costs and
significantly faster submission and approval turnaround times. Impact and Cultural
Transformation: The integration of lean tools not only accelerated project timelines but
also fostered a culture of continuous improvement, proactive problem-solving, and
collaborative engagement across all teams and stakeholders. By promoting open
communication, shared accountability, and collective ownership, the initiative
strengthened team constructive collaboration and enhanced decision-making efficiency.
The outcomes clearly demonstrate that a structured and site-specific application of lean
construction principles can yield substantial and sustainable improvements in
productivity, resource optimization, cost efficiency, and overall project delivery
performance.
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PROACTIVE LEAN FRAMEWORK FOR EFFICIENT PROJECT SCHEDULING AND RISK
MITIGATION IN POWER TRANSMISSION & DISTRIBUTION (PT&D) EPC PROJECTS

Kartik G.'7*, Keerthi Appireddy'’®, Anusha Jami !’°and Radhikaa R’
ABSTRACT

Effective project scheduling is fundamental to the successful delivery of complex
Engineering, Procurement, and Construction (EPC) infrastructure projects, especially in
power transmission and distribution. Despite the adoption of advanced scheduling
software such as Primavera and established project management protocols, persistent
challenges remain manifested through schedule overruns, inefficiencies, cost
escalations, and productivity gaps. Delays in such projects are typically driven not by
technological shortcomings, but by workflow disruptions, imbalanced resource
distribution, and reactive delay management practices. This paper presents an
integrated framework that combines Lean principles (Mura, Muri, Muda) with resource-
driven dynamic scheduling and proactive forensic schedule risk management. The
framework leverages automation technologies including Python scripting, Visual Basic
for Applications, and Primavera Web Services to create adaptable, data-driven
scheduling processes that respond to real-time site conditions and stakeholder
priorities. Empirical evidence from several large-scale transmission line projects
demonstrates the efficacy of this approach in improving schedule reliability, reducing
risk exposure, and enhancing productivity through optimized resource flow and early
risk detection. Quantitative metrics, such as Schedule Performance Indices, validate
performance gains. The framework embodies a paradigm shift from task-centric
planning to flow-based, collaborative, and responsive scheduling enabled by digital
automation and continuous improvement culture.

KEYWORDS
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LEAN RESERVOIRS: PREFABRICATION FOR WASTE-FREE, SUSTAINABLE, AND
RAPID OVERHEAD WATER STORAGE

Mohitkumar Sharma'’® and Dr. Santhosh Loganathan'!”®
ABSTRACT

Project delays and cost overruns remain intrinsic to infrastructure projects across the
globe and are extremely consequential in drinking-water supply projects, where delays
and cost overruns lead to liquidity damages, service interruptions, and public-related
issues that directly affect the status quo, public health and economic activity. Elevated
Service reservoirs are critical infrastructure in such drinking water supply projects. In
India, most Elevated Service Reservoirs (ESRs) are built using conventional reinforced
cement concrete (RCC), adhering to the latest code for water-retaining structures, a
conventional approach that is labour-intensive, schedule-sensitive, and frequently
exposed to quality and durability problems. By contrast, many developed countries such
as the United States, Australia and parts of Europe have progressively adopted factory
fabricated steel tanks — bolted or welded modular systems built to standards such as
AWWA D103 — to reduce on-site time, improve quality control, and lower lifecycle
costs. This paper synthesizes evidence from the boarder project management and lean
construction literature, water-supply practice guides, contractual documents,
standards, lean construction research and case data to (a) describe contemporary ESR
delivery practice in India versus prefabricated practice abroad; (b) make the case that
a methodology change must be made in the project conceptualisation phase; (c) map
lean waste (TIMWOOD) across the PMBOK project phases for RCC and prefabricated
ESRs; (d) present a conservative, evidence-based estimate of time and cost savings
achievable by switching to prefabricated steel ESRs; and (e) discuss and Indian case
project where prefabricated steel tanks and time and cost tradeoff is evaluated. The
conclusion argues that prefabricated tanks provide a scalable, lower-waste solution that
India should adopt systematically to meet its water infrastructure goals.

KEYWORDS

Lean Engineering, Lean Construction, Elevated Service Reservoir, Time Delay, Cost
Overrun, Lean Methodology
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AUTOMATED DELAY IDENTIFICATION AND CLASSIFICATION FOR
CONSTRUCTION PROJECTS: A CONCEPTUAL FRAMEWORK

Farha Haneef'®® and Murali Jagannathan'8!
ABSTRACT

The construction industry plays a very important role in influencing the economic
growth of a nation. Notwithstanding, the industry is witnessing stagnant productivity,
time and cost overruns. Delays create waste in the form of idle resources, tied-up
capital, and deferred value delivery. Delay analysis is therefore central to project
management to predict the impact of delay events and take timely actions to recover
project delays. However, there are two issues. First, the extant delay analysis methods
are highly dependent on manual data logging and retrospective reconstruction, and
such practices constitute wasteful activities that could otherwise be directed toward
value-adding tasks like problem-solving and collaboration. Second, irrespective of the
chosen method, a fundamental requirement for delay analysis is timely identifying and
contemporaneously recording delays, a process often ignored by the parties concerned.
With the advent of Artificial Intelligence (Al) and Natural Language Processing (NLP),
there is a growing potential to automate delay identification and classification, thereby
enabling the proactive identification of delays and the implementation of timely
corrective actions. This study proposes to systematically review the extant literature to
identify gaps pertaining to schedule management and Al applications, to minimise,
improve productivity, and optimize value delivery.
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Construction, Delay, Artificial Intelligence, Lean, Value Optimization
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LEAN SUPPLY CHAIN MANAGEMENT IN WORKPLACE: GARMENT INDUSTRY

Prabakaran Ellappan'®?, Vasanth Kumar D'®3, Veerapatharan M'#* and
Srinivasan N85

ABSTRACT

The competitiveness of the garment industry relies on efficient production systems and
waste reduction strategies. This study focuses on the application of two Lean
Manufacturing tools—5S and Kanban—in a medium-scale garment industry to improve
operational efficiency and reduce inventory costs. The 5S methodology was
implemented in the stores department to enhance housekeeping practices, streamline
material flow, and foster a clean and organized environment. Comparative analysis
before and after 5S implementation revealed significant improvements, including
reduced retrieval time, improved material identification through color-coded tagging,
and enhanced employee involvement. Furthermore, the existing push production
system was replaced with a Kanban-based pull system, incorporating production and
withdrawal Kanban cards to synchronize operations across stores, cutting, sewing,
inspection, and packing sections. The results demonstrated substantial reductions in
work-in-progress (WIP) inventory (up to 73%), inventory costs (up to 67%), and lead
times, alongside improved material tracking and flow. Overall, the integration of 5S and
Kanban resulted in measurable gains in efficiency, cost savings, and workplace safety,
highlighting their potential as practical tools for lean transformation in the garment
sector.

KEYWORDS

Lean Manufacturing, 5S, Kanban, Garment Industry, Inventory Reduction, Process
Improvement
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SUPPLY CHAIN MANAGEMENT IN INDIAN CONSTRUCTION FROM PRODUCTION
THEORY PERSPECTIVE

Venkatesan Renganaidu’®®, Raja Sekhar Mamillapalli'®” and Hemanth Sirige'8?

ABSTRACT

This research investigates how supply chain management (SCM) techniques in the
Indian construction sector can be improved using production theory, specifically the
Transformation—-Flow—Value (TFV) framework, with a focus on cast in-situ (CIS)
construction. Fragmented subcontracting in effective material flow, casual labour
procedures and poor planning system integration are some of the facing issues in the
India construction industry that covered in the study the main goal is to create a
framework that improves project efficiency, reduce waste and coordinates in
construction process with customer satisfaction by using lean tools like Kaizen for
continuous improvement in workflow find visual board for real time workflow
communication and forecasting, these two tools creating a conceptual framework for
SCM in CIS condition. This framework the results connects SCM operations like labour
scheduling, procurement and process tracking by using Kaizen’s PDCA cycle and visual
board. According to research, CIS sites see better decision making, please delays, and
increasing productivity when TFV is integrated with this lean Tools. According to the
study findings this strategy not only expedites the construction process but also lies
the groundwork of a supply chain that is more cooperative, and client focused. To
encourage industry-wide acceptance and ongoing performance improvement, future
research may Borden this theory through workforce training programs, digital tool
integration and field-based case studies.
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QUANTIFYING MATERIAL INEFFICIENCIES IN METRO STATION CONSTRUCTION
USING MATERIAL FLOW ANALYSIS

Boddu Sai Gowri Jhansi'®® and Sahil Garg!'?°
ABSTRACT

The expansion of metro infrastructure requires the use of a wide range of construction
materials, many of which experience inefficiencies during different phases of execution.
This study investigates material utilisation across both structural and finishing works
in a metro station project, addressing a gap in existing research that often overlooks
non structural materials. Material Flow Analysis (MFA) was employed to quantify
inputs, actual consumption, and losses by comparing site-level data with Bill of
Quantities (BOQ) estimates. The flows were disaggregated by construction activity and
material type and visualised using Sankey diagrams to highlight areas of inefficiency.
The analysis revealed that structural materials such as cement, sand, aggregate, and
steel achieved high levels of efficiency (92-96%), with most losses attributed to
handling and placement. In contrast, finishing and masonry materials showed higher
inefficiencies: tile works recorded the greatest losses (7%), followed by brick and stone
masonry (6%), glass (5.26%), wood (4.43%), and paint (4.82%). These losses were
primarily due to breakage, cutting, fitting, and application-related processes. The study
emphasises the need for improved practices in material handling, installation accuracy,
and workflow coordination, particularly in finishing activities, to minimise inefficiencies
and support more effective resource use in metro construction projects.
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SUSTAINABLE CONCRETE PRODUCTION: ORGANIZATIONAL STRATEGY FOR
TRACKING CARBON REDUCTIONS USING SCM’S AND ADMIXTURES

Dr. Manish Mokal*??, Sagar Kanade'®? and Yadhnesh Udas!'®?
ABSTRACT

The construction industry is a major source of global greenhouse gas emissions, with
concrete alone contributing about 11.1% of the total. Since 1950, concrete production
has increased 25-fold, making it the second most consumed material after water.
Cement, the key binder in concrete, is the main contributor to these emissions. To
address this, our organization has adopted a sustainable approach by incorporating
Supplementary Cementitious Materials (SCMs) and chemical admixtures into concrete
production, reducing both cement and water usage while maintaining quality. Our
initiative employs a structured methodology to quantify carbon emission reductions.
We first establish a baseline using traditional concrete mix designs (as per IS 10262)
that exclude SCMs and admixtures. This is compared to actual site mixes incorporating
these materials, allowing us to calculate material savings. Using emission factors from
the Inventory of Carbon and Energy (ICE) database, these savings are converted into
precise carbon reductions per cubic meter of concrete. To ensure transparency and
accountability, a digital dashboard has been developed to monitor and report carbon
savings quarterly at both corporate and project levels. This facilitates internal
benchmarking, drives continuous improvement, and strengthens the credibility of
external sustainability reporting. Moving forward, we plan to formalize our
methodology for potential recognition under the United Nations Framework
Convention on Climate Change (UNFCCC) and explore monetization of verified carbon
savings through carbon credit markets. This initiative reflects our commitment to
environmental stewardship, cost efficiency, and leadership in sustainable construction
aligned with global climate goals.
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Sustainability, Concrete Production, Digital Dashboard.
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ENHANCING EFFICIENCY AND SUSTAINABILITY OF RADIANT COOLING SYSTEMS
THROUGH LEAN METHODOLOGIES

Mohd Faizan'** Mohd Khaja Waheed Uddin'®> and Syed Fawwad'°®
ABSTRACT

This report explores the application of Lean principles to enhance the efficiency and
performance of Radiant Cooling Systems within HVAC operations. The primary
objective is to identify and eliminate inefficiencies, reduce energy consumption, and
improve occupant comfort through streamlined processes and optimized system
performance. Using Lean tools such as value stream mapping, root cause analysis, and
continuous improvement cycles, the project focuses on minimizing thermal losses,
optimizing chilled water flow rates, improving system controls, and reducing
maintenance-related downtimes. Data analysis and on-site assessments reveal
opportunities to enhance heat transfer efficiency, reduce operational variability, and
achieve more consistent indoor thermal comfort. Early results indicate significant
energy savings, improved system responsiveness, and reduced maintenance efforts.
This Lean initiative demonstrates that targeted process improvements in Radiant
Cooling Systems can deliver measurable benefits in sustainability, operational costs,
and user satisfaction.
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Lean Management, Radiant Cooling System, HVAC Optimization, Energy Efficiency,
Zero Energy Wastage
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REVIEW OF LEAN MATURITY MODELS: AN INDIAN CONTEXT

Sagar Shah'®?, Koshy Varghese!°® and Devansh Shah'°®
ABSTRACT

Lean Maturity Models (LMMs) have emerged as essential frameworks to evaluate an
organization's progress in adopting Lean Construction principles and to chart pathways for
systematic and continuous improvement. This paper presents a detailed review of existing
Lean Maturity Models developed globally, drawing from scholarly journals, IGLC
proceedings, and established frameworks such as HELMA, LESAT, LCMM, and LCMR. These
models are widely adopted across industries to measure Lean capabilities in domains such
as leadership commitment, process optimization, stakeholder integration, and cultural
transformation. The primary objective is to analyze the origin, foundational structure,
assessment mechanisms, and key capabilities of existing LMMs while examining their
effectiveness in facilitating Lean transformation of organizations and in helping firms align
their Lean practices with strategic goals, improve efficiency, and enhance performance. A
comparative analysis reveals the strengths and limitations of each model, particularly in
terms of how they assess Lean culture, leadership, processes, and stakeholder integration.
A secondary objective is to assess critically the extent to which these models are
transferable and effective within the Indian construction industry, characterized by high
fragmentation, varied organizational readiness, labor-intensive workflows, and unique
regulatory and economic dynamics. The study highlights that while these models provide
robust guidance in structured environments, they often fall short in addressing the
contextual complexities of Indian construction projects. Findings underscore the need for
a context-specific Lean Maturity Model that reflects the unique characteristics of the Indian
construction sector. The review concludes with the recommendation that there is a pressing
need to develop an India-specific Lean Maturity Model that is rooted in local practices,
stakeholder behavior, and project delivery mechanisms. Such a model would offer greater
accuracy and practical relevance, enabling more effective Lean implementation strategies.
This paper contributes to the body of knowledge by offering a foundation for developing
tailored maturity models and fostering more meaningful Lean adoption in India's
construction sector.
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REVERSE TENDERING AS A LEAN ENABLER: AN INDIAN CASE PROJECT

Yeddula Ashritha Reddy?°® and Dr. Santhosh Loganathan?°?
ABSTRACT

Reverse tendering has become a prominent procurement reform in Indian
infrastructure projects, such as the Polavaram Irrigation Project. The Andhra Pradesh
government in 2019 cancelled existing contracts and re-awarded remaining works
through reverse tendering to reduce cost escalations and delays. According to reports,
this action improved financial efficiency and transparency while saving over 3628 crore.
But there were drawbacks as well, such as interrupted processes and project delays
brought on by contractor turnover and the requirement to remobilize resources.
Analysis of the Polavaram case project through the perspective of lean construction
principles reveals its benefits with reverse tendering, which helps eliminate cost
inefficiencies, but it lacks systematic value definition, continuous improvement, and
stakeholder engagement. It is fundamentally reactive and can undermine steady
workflow and reliable planning due to interruptions caused by contractor turnover and
scope revalidation. To better align reverse tendering with lean principles, the study
proposes introducing a collaborative value definition phase before bidding, such as
Target Value Design (TVD), wherein cost and project goals are balanced through
stakeholder input. Additionally, planning for smooth contractor transitions from the
initial phases should be included to maintain a steady workflow. These changes show
the importance of going beyond cost minimisation, aiming for overall value and long-
term sustainability in public infrastructure delivery.
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The primary objective of this study is o enhance the quality, precision,
and efficiency of precast bridge superstructure segment production
through a structured intermnal control framework. It focuses on developing

and implementing a comprehensive checkiist syslem designed lo
minimise defects, ensure accountability, and align with lean construction
principles to achieve zero-defect outcomes

A systemalic internal checklist system was formulated and integrated into
the precast execution workflow 1o streamiine quality control and decision-
making. The checklist standardised key operations such as reinforcement
placement, formwork preparation, concrete pouring, and dimensional
verification. It incorporated mandatory multi-level sign-offs from surveyors,
supervisors, engineers, and seclion heads at each critical stage of
casting, ensuring traceability and process discipline

Grounded in lean construction philosophy, the system emphasised
process standardisation, waste reduction, and continuous. improvement
while promoting collaboration and transparent communication among
stakeholders. The structured approach reduced operational variability and
established clear checkpoints 1o detect and comect deviations early.
Implementation of this checklist framework demonsirated significant
improvements. in process reliability and qualty assurance. It effectively
minimised errors related to dimensional accuracy, alignment, and
reinforcement detailing, leading to a substantial reduction in rework and
associated nnancial losses.

Additionally, the system enhanced cross-functional coordination,
improved accountability, and strengthened the culture of quality
ownership across all operational levels. The oulcome provides a scalable
and replicable model for achieving consisten!, defect-Iree precast bridge

Kunal Patil (kunal.patil@afcons.com)

Swapnil Pophale (swapnil.pophale@afcons.com)

Yadhnesh Udas (vadhnesh.udas@afcons.com)
Afcons Infrastructure Ltd., Mumbai.

METHODOLOGY

CASE STUDY: MTL MALDIVES PROJECT
MTL Maldives Project is a 6.7 km long Marine Bridge project connecting
four islands from Malé to Thilafushi in the Maldives. The scope includes a
total of 1222 nos. of precast segments for the bridge st

DEFECTS BY PROCESS STANDARDIZATION FOR PRECAST
SEGMENTS AT MTL MALDIVES PROJECT

RESULTS

Following the implementation of the revised methodology, defect
occurrence in precast bridge segments reduced substantially. Instances
of honeycombing, cracking, and surface imeguiariies became negligivle,
while lraceabillly, alignment, and dimensional accuracy Improved

Existing Problems & Need for Implementing Standardisation
Previous projects revealed persistent issues arising from partial
standardisation and limited accountability across execution levels
Supervisors, foremen, and subcontractors were often excluded from
confrol systems, leading to gaps in monitoring and planning
Defects such as honeycombs, cracks, and PT duct clashes, along with
poor inter-team coordination, caused rework and delays. Informal shit

checklists, and design reviews further
weakened process ownership These shortcomings underscore the need
for a . and a approach to ensure
timely, high-qualiy project execution

Identifying Root Causes

1-te ing (PT) anchor cones, ducls, and blisters were
positioned without clashes, minimising rework and associated costs The
standardised workflow . enhanced
and reduced cycle times. Trial mock-up segments were approved wwln
minimal revisians, reinforcing client confidence in the project leam

Involving supervisors and foremen in the checkiist ven[callun process
instiled a sense of and

levels. This empowerment =n:curageu proactive quallry assurance and
improved coordination between design, precast, and launching teams,
thereby reducing communication gaps and eliminating blame culture

Process eflectiveness was evaluated through expert observations, weekly
stakeholder interviews Invalving four gangs (six members each) over a
month, and document reviews, rated on a 1-5 scale. Comparalive
analysis revealed marked defect

Rool Cause [dentfied  Corective Action Taken

Lack of ownership at isld Mads supervisors Mandatory involvement in svery
[ stage

responsible signatories
Poor coordination between  Reguiar coordination  Common digital comenunication
precast and launehing leams meetings piatiorm (WhatsApp group)
planning Pre-pour
workforce siocated contingencies
Casual approach dunng shin Handover
changes procsdures n cnechsst

Incomplete design review  Design team included in

Periodic design review
pre-production sign.ofl checkpon

Waste Types in Precast Construction and Lean Measures

, and client increased from 2/5 to 5/5, productivity
improved from /5 to 5/5; and cost efficiency rose from 2/5 to 4/5. These
outcomes confim  that the structured checklist-based approach
significantly enhanced quality, accountabillty, and resource utiisation,
validating the effectiveness of standardised intemal control mechanisms
in precast production

Factor Initial Process _Revised Process
Defect Elimination 3 5
Stakeholder Ownershi ] 5
Caent Satsfacson E s
Productivity L] s
Cost Savings %5 4is

construction under controlled yard conditions, supporting long-term Type of Waste  Manifestation in Precast Lean Measures Implemented
in quality ana Low N
Defects Honeycombs, cracks, PT ducl | Comprehensive checkiist, superviser
clashes, .
ODUCTIC Ovsaeton  Cosingotxtn Fight-Srst.tr  betier of the revised processes in the MTL Maldives Project
high rejecton rates ‘quality cantrol yielded notable performance improvements across key indicators. Defect
’ u , stakeholder . and client Increased
The construction indusiry faces. persistent challenges of low productivity, Wwating T e e . that and micro-evel process
high variabiity, and excesswe waste compared lo manufacturing’s dsruptons standby pumps) s effectively address quality challenges. Productivity gains reflected
stangaraised eficiency. These ineMciencies arive cost overruns, reduced Transport Damage cughanding a3 Standanized g ek, ned enhanced execution efficiency and optimised resource utilisation, while
profitability. and rising quality demands. Adopting manufacturing-inspired 8 cost samngs confirmed the financial viability of structured internal control
principles, especially standardisation, enhances efficiency and minimises inventory Overstocking of segments Segment pysiem, JIT f Lean tool nensive checklists,
waste. Industrialisalion emphasises controlled processes  and e ey - iabRene0 & A B P Tame” U
3 P P Repested re-handiing due fo Lean 55 for yord crganizaion and slakeho&uer participation established a "Right the First Time™ culture,
prefabrication, where components are produced off-site and assembled v Iyt validating the efficacy of standardised processes in precast segment
on-site. Prefabrication shifls construction toward standardised, repeatable — kil oyl s s e production
operations that improve consistency and performance oulcomes. P s Rk e i
Undenutized  Supervisars & supervisors not mpuue«neuhy eiuang bem oo Altnough the outcomes were positive, cerain Imitations constrain the
Lean thinking, originating from the Toyota Preduction System, focuses on Talent ivoived in Gecisions checkiist ignaton of findings. Resulls are project-specific and may not
ta‘:aﬂe and s va||ue flow ‘Pw 34!;‘\“3”?3 Leac directty apply to other conlexts without customisation of checklists and
implementation by reducing on-site g of Revised controls.  Implementation  required mlenswe supervision, workforce
systemallc process conlrol. s eflectiveness relles on process raining, and fact for smallerscale
slandardisalion, ensufing consistency in components and procedures. Aspect Initial Process (Kuwsit Rosd  Revised Process (WTL Maldives jects. Furthermore, sustameg success relies heavily on consistent
Standardisation enhances predictabiliy, eficiency, and quality while et Ll T i er could d\:r?\‘msh autcomes
minimising variability. It also reduces costs, strengthens accountability, Checklist ‘achities (rebar cage, formwork, PT,  level sub-actvites of each stage Despite cost e addilional opportunities
and limits unplanned changes during execution concretng, dispatch) remain
Stakeholders. Only Engineers & Client gvglws Supﬂvm;“m
Lean and standardisation function as complementary drivers for Sianing rveyors, Speciakzed P agency o
he demonstrated methodology holds strong potential for wider adoption
::"'"“E"r:‘a"‘g "";dc:;:“‘g “ﬁ':gé;:fk'“:f'DE;':!ZS"‘e'S’g:‘Z‘fr:;:::fY'I: Sl T plsiorbmioo by i precast and modular infrastructure projects. Fulure. studies snould
P e ek ey e S e explore integration with digital lechnologies such as BIM, loT, and Al-
construction Is lacking. Existing research remains fragmented. Use ‘Bu-activity driven analylics to enhance quality and process transparency. Extending
predominantly qualitalive, and lacks empirical validation Human and Comeunication  Tradtonal documentation only WhatsiApp group for real-time Lean principles to encompass design, »ogusnns and site assembly could
cultural aspects—such as worklorce adaplability and  stakeholder aharing of gned checkliss yield holistic Irameworks
engagement are often neglected. Future studies should develop Training Mot emphasized Mandatory periodic traning & alongside Lean methodologies  can furer reduce waste  ana
infegrated frameworks and measurable indicators for consistent, data- impact. Cultivating a culture of continuous improvement
aniven implementation Outcome Datectree segments, and accountabilty remains essential for achieving durable, scalable
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TERNARY BLENDED GREEN READY-MIX CONCRETE FOR AGGRESSIVE ENVIRONMENTS : A LEAN
APPROACH TOWARDS SUSTAINABLE DEVELOPMENT

Lincoln University College, ¥ S

Dr Gomathi Nagajothi P (gomathinagajothi@gmail.com),
Sivaranjani T & Ammugam M

;DM GREd

Chennai, India

ABSTRACT HODOLO RESULTS

++ Economic growth increased concrete
use worldwide.

< Environmental concerns push use of
industrial waste in concrete.

<+ Study uses GGBFS and Fly Ash in
ternary blended concrete.

GGBS Fly ash
<+ Results show good strength and
better workability.

< Reduces virgin material use,
promotes sustainability, and lowers
carbon emissions,

INTRODUCTION

< High concrete demand impacts
environment and natural resources.

“+ SCMs like GGBS and Fly Ash reduce cement
use and CO; emissions foot prints

<+ Ternary blends show good
workability, and durability.

strength,
«+ Effective in sulfate/chloride-rich
conditions, comparable to SRC.

< Promotes sustainable, cost-effective, and
lean construction practices.
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~ Material Selection
» Mix Design
Concrete Preparation

~ Casting & Curing

$

» Testing
~ Results

~ Alignment with Lean Construction &
Sustainability

&

» Conclasion

Principles of Lean Construction

Confe

CONVENTIONAL VS 50% INDUSTRIAL BY-PRODUCT
4 Cost: Rs.8700 — Rs.6500 per m* — 25%
savings

<+Carbon Emissions: 330-400 - 160-200
kg COz/m® = 50% reduction

“+Slump: 110-125 - 160-180 mm -
better workability & placement

SRC Slump - 180mins

++28-day Strength: 42.42 — 45.55 MPa —
denser, less permeable

<+Heat of Hydration: High — Low —
reduced thermal cracking

.LUSION

Strength: better early & 28-day strength
— suitable for harsh environments.

< Workability: High slump retention —
reduced effort & easier placement.

< Durability: Denser mix — less pores —
less sulfate/chloride ingress — less
maintenance — longer service life.

“+ Eco-friendly: Lower CO, emissions and
reduced OPC use — greener construction.

< Cost-efficient: bulk industrial waste
usage — lower lifecycle cost.

< Léan & Efficient: Less waste, better
quality, improved workflow — supports
continuous improvement.

rence 2025
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.ABSTRACT

'l\H‘THUDt 1[ l':r,\

* inherent uncertainties, non-clanty in"scope and price -

innovative and ‘complex construction’ projects face

* due to novel matefials; methods ‘and téchriology.

' accomimodate’

* existing "contact models, followed by a confractor- =

Traditiorial * tontracting *

these’

miodels’
* unicertainties,
inéfficiencies and disputes. -

This study performis ‘a systematic litérature review on

* centric survey to understand bidding challénges.

Findings indicafe ‘the’ trust deficits, inadequacy of '

Review of

" struggle " to T °

“causing ©
. [Pilot'Survey. |

- Analysis of -for -

Systematic review ' on’ existing

AE literature
Existing - “contracting ‘models ‘focused on trust and |
:Contract-" eqanoration, uncertainty. o)
. models - —— T
T T FPreparing @ contractor focused - survey
* . Survey - " questionnaife: Demographics, 11 Hypothesis
q“e‘g"’""a" based . an. existing. models . trust. and.
S0esiED " colaboration .
Gohdutting - Getting - responses from contractors: across
varied roles and experience levels © 1

“/'Use of parametric and non-parametric tests
validation .of . hypothesis . on. -trust,

BIDDING CHALLENGES IN INNOVATIVE AN D COMPLEX :

PROJECTS: AN ANALYSIS FROM THE CONTRACTOR PER:SP:EGT_TV_E
Mhré].ijaginnathén;* g Hénia.ﬁta‘DbIoi Santanu Guha, and chbpém Roy ;
- IIT Madras, The University of Melbourne, Australia, L&T Construction -

- and L&T Institute of Pro_]ect Management iy

Feasibility of Coritractor Involvemient

*Rising innovation increases uncer‘tamty makmg firm.

pricing difficult for Bidders.

sLumip-sum or item-rate confracts oﬂ " unsuitable;

us contracts  introduce trust

“and *cashflow

issues.

«Mpderate trust exists. between employers and cost
consulfants, but’ ralrﬁcal\on de\ays due “to lack of
precedents. | | ’

Early contractor involvement seen as beneficial but

Data - ‘collaboration and contract effectiveness using |
" Lump-stni and item-rate model and comph(‘auons in L Likert'scale. - " challenging in cost-focused public sector projects |
_ cost verification for innovative projects, : ‘identify Key challeniges in ~projedt Scope, . L e
: . . - -[Insights-and -price, trust. . . and collaboration. -‘CONCLUSION
« Literature | rewew and. Survey resulls ‘reinforces the Future Recommendations -for - future -works -on
. need for flexible, trusi-based contracfs allgned with . | Directions

‘developing tontfatt models integrating’ léan | © © " " ° SR RIEE R e e
principles. . . . il + The success in complex projects requires alternative’

. lean construction principles e P N T
delivery models integrating l€an principles.

"+ Current models fail to manage unceftainty. and build. .

innovative and. complex . trust for collaboration, all contributing to, lean waste.
state-of-the-art

" but

Construction projects . with

eg.
methods)  are

Feasibility of Contractor involvement

si‘.ﬂpes novel. técnnnlogies, such as waiting, rework, and excess overhead

The trust level between + Need for Iean-allgned contracts balancwnq ﬂe)ﬂbﬂny

employers and the cost
.| consultants . . . are
typically low. .

_ incréasingly = common, their Ne answer |

management poses significant challenges with cast. accuunlablllly is established. .

Historically, thé construction industty has rélied heavnyj .

Since there . is . no
precedence.. . . cost
.consultants vill take. time. o
approve the costing and this.
can . impact .the . project
pragress

FUTURE DIRECTIONS

" on traditional ‘procurement and contract models that

Cosi consultants
are expensive and
therefore  clients
may employ only
“asmallfeam.

assume a‘clear, stable scope—a condition rarely met in

Expand survey . to. other . stakeholders

innovative' projects (clients,

consultants) for broader iﬁswghts !

This misalignment le uITS in SySTéIﬂIC II"EHIGEHCI&S

wasted time and - resources,. d{strusl among . . Develup and empmcally Iest anew conlractlng mcdel

stakeholders, and poor.project outcomes . . -
D proj; The Extent of Trust Between the Employer and the Cost Copsultants wnth lean mechamsms mtegraled govemance, open-:

‘Lean construction . philosophy reframes. delivery as. an bggktran;parency‘ joint performance evaluation. -

Unless the work . is Othor respoasss
. actually done,.it is not .

possible .to amive . at
.te. . . . 5

infegrated, collaborative system _focused on value

RN el - Aim 1o reduce waste, foster trust, and enhance

maximization and wasie reduction; however, traditional : -
S S innovation and collaboration in construction projects. =

. This is a very time.

. CONsuming. Drocess, .

unless the complete
design is. done.. it .
may.

contracts ‘often ‘contradict  this approach by Ioslermg' 1

ACKNOWLEDGEMENT

adversarial, ransattional rélationships. * -

This is ‘gdod Gn paper.

Howeiver, in public-séctor

" projects, it is nol ‘a
feasible opfion o

This study explores ‘how contractual structures can be * Sl S
‘redesigned Lo’ support the lean ‘principles needed - for THE UNIVERSITY OF iy R
h, MELBOURNE @”3"’"" o -

‘successful innovation and complexity management
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_ Behaviour of Partially Concrete Filled Steel Tubular Beams
- iEET Using Light Weight Concrete " A
R M Surva Prasanth, and L. Swaroop
ILCC Corresponding author: surya.prasanthll1@gmail.com 4y

2025 VIGNAN’S LARA INSTITUTE OF TECHNOLOGY & SCIENCE

QU simulates the response of

hyzing parameters like flexural cap:

[ ——
Wb nom i
I
| I
i

i

stantially reduces self-weight without compromising

flexural performs

+ The numerically derived mormer are benchmark

ctural adequacy, identify

wviable, sustainable solt

s supparting innovations and fu

=

[

h has

- Variation in cont st .
imens.

af

he flexural behaviour of spe

ey

Concrete filling benefits skender steel tubes rather than

compact tubes

L

e is observed in the initial stifiness

- An increase in 1 id strength of steel reduces the

Partial CPST (Presans Seudy) ductility of th T beam.
filled tubular flar 5 in which the comgr l
n s replace 5T, can improve the res -
LTE s
Experimental study =
_ Laing frane: (30T} "L
[— i
T T =
wne | m | aE e
> =
W
LOTs — 1
=
1 iE
buckling.
Mumerical stusy
= The infill concrete in cannot be utilized
completely 2 the concrete in the tension zone is not

1 finite element analyss are compan

L
-
1 PR 0 t ard lightwe
d 1o a =
vt i
L ]
-
Fe e ifcant
acity of
oo “ih:"?"‘;' l . av. Hance,
e e Parametric study r building
o e |
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ABSTRA

he construction industry aces ineffic
ays, cost overruns, and hi
e
Lean construction, adapt
on reducing waste,
resource allocation.
Integrating lean practices with green building unlocks greater efficiency
and advances susainabiliy goals
Case studies from SA, India, Singapore demonstrate significant
improvements in cost, scheduling, quality, and ecological outcomes
through less-green synery.
Persistent barriers_include cultural resistance, lack of training, and
technology gaps, with digital innovations like BIM and circular economy
practices providing future opportunities.

and sustainability challenges,
environmental impact (40%

el o Toyous preduction metbods,focses

- The industry faces
in projects.

- Construction is a major contributor to global carbon emissions and
energy use.

- Lean construction eliminates non-value tasks, optimizes flow, and
reduces resource waste.

Green building embeds sustainabi

project stages.

+ Combining lean and green strategies delivers better cost control, faster
schedules, quality improvement, and lower environmental impact

« Case sudies from the UK, US, India, and Singapore confirm these
measurable benefits

+ Adoption obstacles include cultural resistance, workforce training needs,
and technology limitations, addressed by digital solutions like BIM and
advanced analytics

chronic delays, budget overruns, and excessive waste

¢ and resource efficiency in all

108|Page
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Lean and green construction -sustainable lean: building green with less waste
Rajeshkumar V (rajeshkumar v(@kpriet.ac.in) ,Vinoth S
(vinoth s@kpriet ac.in) , Roshni P R (24ce045(@

(24ce055@kpriet.ac.in)

KPR Institute of Engineering and Technology

METHODOLOGY

“The methodology of this study includes a systematic review of literature on
lean construction and green building principles, focusing on - their
integration throughout all project stages for susiainable development. It

ean tools such as Just-in-Time delivery, waste reduction,
continuous improvement, and Integrated Project Delivery alongside green
buikling _practices  emphasizing resource  efficiency and life cycle
sustainability. Multiple international case studies are evaluated to assess
practical benefits and challenges. Data is gathered from expert surveys,
project metrics, and observations, analyzed via frameworks like fuzzy logic
and importance-performance analysis. Barriers such as cultural resistance
and skill gaps are identified through stakeholder inputs. The swdy also
explores digital technologies including BIM and Al enablers of lean-green
integration, enabling enhanced coordin rformance monitoring.
“This holistic approach demonsirates haw lean and green siratcgies together
optimize project outcomes with measurable cost, schedule, quality, and
environmental improvements.

LEAN
PRINCIPLES
(m, Kaizen)

SYSTEMATIC
LITERATURE
REVIEW

DIGITAL
TECHN E
L]

DATA GATHERING & ANALYSIS BARRIERS & ENABLERS
* Expert Surveys * Cultural Resistance
* Project Metrics & Observations * Skill Gaps

* Furzy Logic & Importance-Performcie
Analysis

+ Stakelater Input

Constru

ction Conference

Avinashi Road, Coimbatore, Tamil Nadu 641407, India.

RESULTS

Lean and green construction combine to address inefficiencies and
environmental impacts in the building industry. Lean construction focuses
on eliminating waste, improving workflow, and delivering value efficiently
through principles like just-in-time delivery and continuous improvement
Green construction le resource use,

environmental footprint, and promoting life-cycle sustainability. Together,
these approaches integrate tools such as BIM, prefabrication, and integrated
project delivery ta enhance project outcomes—reducing costs, time, waste,
and carbon emissions—while improving quality and collboration. Despite
challenges like cultural resistance and upfront costs, this synergy offers a
transformative framework for sustainable, efficient construction aligned
with global dimate and development goals.

[

ey

The paper concludes that the integraion of lean construction and green
building creates sirong synergies that enhance sustainable development
across all phases of consiruction projects. By combining lean principles,
which minimize waste and improve efficiency, with green building practices
forused on sustainability and resource conservation, the construction
industry can achieve more cost-effective, timely, and environmentally
responsible outcomes. Tools like Building Information Modelling (BIM) and
prefabrication play a vital role in enabling this synergy. Despite challenges
such as cultural resistance and the need for practical implementation
strategies, the combined lean-green approach offers significant promise for
advancing sustainable construction practices effectively.

Reduce project costs Faster project tunarnund

Increase site safuty Increase customer value

Enhance sustainabillty Continuous improvement

Boost productivity Better colisboration &

communication
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The research exar s how prefabrication and modular construction
methods, based on lean construction feincioles, exx ek 1 Ik
construction industry deliver projects more quickly, cost-effectively, and
susainably. By employing case s .md interviews with industry

. the study g lean tools with
modular ln\mlq\]ra ignficantly redhices project duraions, material wadie,
and labor inefficiencies. The findings highlight not just the operational and
environmental benefits, such as 25-357 [aster timelines and nearly 50 less
waste, but also underscore challenges like limited industry awareness and
fragmented supply chains. The study concludes that widespread adoption of
lean modular techniques, supported by digital modeling and _early
LuLI.nl)ummm can transform the sector toward smarter and greener building

mec

The introduction explains that the Indian construction industry
pressure to deliver projerts fuster, with betier cost efficiency,
sustainability, but faces challenges like fragmented supply chains, ia
shortages, an ‘concerns o e
construction—where building, pants are produced. off-site and then
assembled on-site—ofler practical solutions aligned with lean principles o
climinate wasie and maximize value. Driven by arban growth, regulatory
ushes for green practices, and the need for predictability, the integration oF
o anx], mmoduber mctivd i cahling significant gaim i e
compression, efficiency, and sustainability for Indian projects

under
d

PREFABRICATION AND MODULAR CONSTRUCTION
A LEAN APPROACH TO FASTER AND SMARTER BUILDINGS

Time. Material
Efficiency Waste

9

20-50%
reduction in
constructiontim

Plndu:ﬂvity Heducﬂm

i & @
40-75%  30-80% 15-25%

decrease increasein  reduction
inwaste  productivity  in costs

VSM and JIT ensured workflow centinuity and minimal inventory
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Prefabrication and Modular Construction: A Lean Approach to Faster and Smarter Buildings
Keerthika S M (24ce029(@kpriet.ac.in).Pooja . V. (24ce039(@kpriet.ac.in)
Vinoth S (vinoth.s@kpriet.ac.in) Saravana Kumar R (Saravanakumar.r@kpriet.ac.in)

KPR Institute of Engineering and Technology

* ‘The stuly uses  mixed-methods approach, combining both quaniigive
and qualiiative data to analyze outcomes and challenges in modular

construction projects

Quantitative data was gathered from three modular construction sites in

India, focusing on project timelines, labor usage, cost variance, and

material efficiency.

+ Qualitative insights were collected through structured interviews with
frefect managers. engineers, cotractors. an modula fabrcators

an consiruction Lools such as value siream mapping were spplied o

visualize processes, identify non-value steps, and oplimize workl

Additional lean strategies, including jusi-in-time delivery and pull

planning, were implemented for efficient scheduling and process

improvement

This comprehensive approach allowed the researchers to evahuate how

integrating lean principles with modular construction can minimize waste

and enhance project delivery in the Indian context

ETHODOLO

A MIXED-METHODS APPROACH

QUALIATIVE DATA

QUANTNTATIVE DATA
e

Lean Modular Construction in India:
Process, Benefits, Case Studies & Challenges

Femets Case Study

@, iy Project X:30% Time Savdigs

(&) costEffiiency
$) efcency

Sustainability

a7

Key Challenges India

Skilled Labor Shartage

Infrastructure Gaps.
o "

Construction Confe

rence

Avinashi Road, Coimbatore, Tamil Nadu 641407, India.

ABSTRACT METHODOLOGY

The results show that lean modular construction outperforms traditional
methods in several key greas: project durations were reduced by 25507
waste decreased by up to 80-00%, and labor productivity saw a
iial boost due to off-site standardization and streamlined workflows
Modular systems also improved site safety, ensured beter environmental
compliance, and contributed to greater predictability in project outcomes.
Despite these advances, challenges remain, such as limited industry
awareness, fragmented supply chains, and the necessity for early design
coordination.

+ Lean modular construction enables faster project delivery, with timelines

shortened by up 10 50% compared to traditional methods.
- Material waste and resouree. consumption are. significantly reduced
. promoting susiinable and environmentaly fiendly practces
abor productivity and quality improve due 1o off-site standardization
and cffiiem workllow tanagement
- Adoption challenges. remaim, including limited industry awareness,
fragmented supply chains, and lack of collaboration and digital tools.

2025
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Santhosh S. Pendiyala, Srikanth Inti & Sai Aishwarya Lakamana

(spendiyala@tcco.com)

TURNER INTERNATIONAL

METHODOLOG

Turner

INTEGRATION OF DIGITIZATION IN LEAN PRACTICES FOR HIGH-RISE BUILDING CONSTRUCTI

Blonding Lean metrcologles wih diohel ednalogkes lke BIM.
POWGI Bl SN0 DMS WS efickicy Tansparency, and wacts
reduction h high-ise censruction, This pacter prosente o stetegle
model validated on a 23-acre EET pmoject In Hydersbad Thg
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METHODOLOGY

Justeine I'\me Detivery [JITI Ma(el wa\: ITIvE as meedeo reducing -
stock.

Value Strearn Mapping (VS M=pping processes o7 dent s
“waste and bottlenecks. *

Kanban st /el <Gt 10 manEge imventory and e erH
Flowe: "

“Last Planner Systern [LPSt "ollabﬂ ative xheuul ng tu enhance *
.womflc m E\labll f_y

* his study shows how:Lean Thinking, ‘borrswed fram Toyota's
fantfacturing, can fik common consthuction Supply

chain

and boost feamiwork While adopting, Lear
. gultural Ghange . and, training, it, leads o, faster, more efficent
construction projects. . . . . FuR

‘Lean Construction
S U PLY CHAI N

2 srpeivery < Fes» Valyestream

Last Planner System

(vmoth s@kpnet acian) Surenthar B(23cc059@kpnet acin), Dha.rém

i , .KPR Inqurute of Engineering and Technology T
Avinashi Road, Coimbatore, Tamil Nadi1. 641407, India. .

RESULTS

‘Implementing Lean principles in tonstruction supply *chains
“resulted in better synchroriization of materials, significant vwaste

*rédliction, ‘lowsr ‘cdsts, Brid ‘faskér ‘project defivény Enhanced
" colldboration amaong stakeRolders impraved scheduling reliability
‘and, overall | efficiendy,  dernonstrating. that ‘Lean methods
_effectively .optimize, constyuction, Ipgistics angd processes for
.improved praject outcomes p

* Censtraction projects often face dhalleriges Suth s delays, Nigh
Costs, |nefﬂc\fm \ezuur:e ux and rragrrfn

and
figid, planning, which mal\e, adapt ng to rEaItlrre changes
difficult. Lean .Thinking, derived from successful. manuiacturing
methods,.offers a way to reimagine these. processes by focusing
orrimpraving flow reducing-unnecessary tasks, amd-continuously
seeking improvements *Applying Lean principles to construction
* &irms’ to Greate & more respdnsive, Efficient supply 'chaih that
Supparts :mculher m t" delivery’ and belter ‘collabaration

Q

Lean Constru

Indian

11|Page

U

ction Confer

*Lieah Thinking effectively tfarsforms obristruction ‘supply” chaing
“ly Feduting waste, improving’ defivery 'speed, and enhancing
‘sfakeholder | collabordtion] By shiffing " to " derhand-driver
_progesses and, embracing, GontinuDus improvement, projects
.bengfit from lower ,oosts and inceased, efficiency. Whilg
successful adoption requires cultusal changes.and.training, Lean
-principles  provide 3 practical roadmap - for. streamlining
construction logistics and achieving better project outcomes:
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' NAVIGATING ORGANIZATIONAL BARRIERS TO ACHIEVE

S[Elavarasan.s@kpriet.ac.in]-

h F'I HUD( LOG

SUSTAINABLE LEAN TRANSF ORMATION
‘Sowsuriva S [24pstld@kpriet.ac.in], Saravanakumar R
{saravanakmnar.r@kprlet.ac.]n] Elango K S[Elangﬂ.ks@kpnet ac. 111] Elavarasan :

KPR INSTITUTE OF ENGINEERING AND
TECHN OLOGY, C.OIMBATORE 6414:07,TAMILNADU INDIA

fions adopt Lean principles 1o improve efficiency,

Conduet - a

1. Establish Urgency - and: Vision: (Kotter's Stzps 1-9):
and

readiness

reduce  wasts and incresse  value:  However,

)-to.di

wvalug st waste and.highlight the.

often: faces .
This study explores these challenges and offers practical solutions. -
Key hurdles include resistance to change, fimited employee training,
weak tommunication, and & lack'of consistent leadership support. To ©
oversome these’ bariers, ‘organizations must foster 3 culure of
by invaiving' at all levels. Strong *
leadership * miust consistently champion ‘and * exeriplify’ Ledn ©
principles. 'Opert communication builds trust”and *aligris teams. *
Tarpeted training helps employses’ sipport initiatives. Starting ‘with "
small pilot projedts oah demionstiate quick wins.
lEAN TRANSFDRMATION
3 ROADMAP E

Boge-SecveFam:

Mo S

Many porsue Lean intending to boost
efficiency’ and deliver ' increased cistorher value. While "the
benefits—like waste redm:uon and |mpmved flow—are slgmﬁcam,

ieving a truly remains a &
challenge. Thig prwess ex\:ends beyond slmply adomml mols it
requires ueep-seme:l cultural. and.operational challge The journey .
is often by a vmety of internal. barriers,
including support, -and -
cultural norms that favor status quo over continuous |m|:mvemem_
\"ﬁthmll ¥ i

éxplores the cruck:
barriers to ensure Lean pri
in the corporate DNA, fostering ongoing success. .

Kotter's 8 Step Change Model
i e X
|t gt © Adempoentd i+
S | | ao ¢
SR [ e
Coalition
o p———,
o i
85tep paze
ChangeModel
- I:—h
L OtherstoAct. theision .
| . oy -
i, e g cary Sl
e b
o Y G

Q
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for change. Develop a clear, compelling sirategic . vision

(surveys, interviews,-

Achieving
- organizational banlels, Often: roated in calture and ieadecchip: Key

bstacles.includ job lass or
.increased workload, and 3. lack. of .genuine, visible management

directly to organizational goals (e.g., customer value,

2. Build and Empower l:naﬁinun (Kofter's Steps 2 & 4): Form a powerful

_miluenlaal employees. Cnmmll
buy-in and address

'nake d remove initial

‘3. Imiplemént, Tack, and Scale [Kottér's Steps 5-7): Launch smill, v

Empower

et sizas o dermofsrate arly fuccess’

metrics (e.g.,

“ead “fime; quality) to - track progre 5. Continuously leam, tefine the'
pilots across: the-

-appmach and systematically scale  successful

iz .
A hottonaiiza Change (Kofter's Step 8): Integrate Lear. principles into-
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ABSTRACT

This paper investigate how Building Information Modelling
(BIM) acts as a significant technical cost for Lean
construction for the Godrej Vistas Project. BIM's usage has
improved the project efficiency and streamlined the
processes across the construction lifecycle. The coordination
and communication among the stakeholders has improved in
particular between the architect, client. and centractor. in tumn
reducing conflicts and response times to RFls supporting
effective decision making and project advancement. BIM's
clash detection capabiliies have reduced challenges in
design conflicts prior to construction thereby saving time and
associated costs. BIM's functionality has enhanced
visualization for problem solving during meetings while also
allowing effective scheduling efficiency and resource

allocation. In addition, enhanced visualization with BIM has
supported a particular focus on rendering complex designs
clear, as well as minimizing material flow and site logistics
issues. Overall, utilizing BIM has demonstrated the ability to
contribute to the larger objectives of Lean Construction,
which focus on maximizing value and minimizing waste within
large scale building projects.

“Value and waste are directly correlated in construction
projects” (Salem et al., 2006) for which Lean Construction
techniques are devised. Building Information Modeling
(BIM) is one of the most important technologies supporting
these techniques because it creates digital models that
capture the physical and functional aspects of a facility.
This case study examines the application of BIM within a
Lean Construction system on the Godrej \istas project and
shows how it improved collaborative efforts, conflict
avoidance. and workflow enhancement during various
project phases.
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BIM as an enabler for Lean Construction in Godrej Vistas

Godrej Constructions

METHODOLOGY

This research used a case study approach concentrating on
the Godre] Vistas construction project. The focus of the
research was on a qualitative and quantitative evaluation of
project data pertaining to the period the data was collected
and after the implementation of BIM. The work included the
following:

Architectural and engineering 3D BIM model design of
structures and construction systems.

Custom BIM software designed for clash detection and
detection resolution within a 3D environment.

Using the implementation of a Common Data Environment
(CDE) as a system for the collaboration and information
exchange of all participants (Sacks et al., 2018).

4D scheduling through BIM for construction and logistics to
achieve the model integration with the working schedule to
the optimize material circulation and site crganization.
Request for information (RFI) resolution periods and the
number of active clashes on site tracked as key performance
indicators.

i 1]

Fig 2. Using BIM in Design meeting for RFI
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RESULTS

As stated before, the tangible measurable benefits of BIM
deployment hinges on the Lean Principles:

Communication and Coordination: BIM has transformed
coordination between stakeholders and has eliminated
gaps and disputes in communications(Azhar, 2011).

RFI Processing Times: One of the major accomplishments
was the drastic decline in RFI processing times, which
enabled quicker decisions and reduced project delays.
Clash Detection: Advanced clash detection capabilities
resolved structural design conflicts before construction,
thus preventing costly rework and streamlined construction
(Kymmell, 2008).

Visualization & Planning: The ability to visualize in BIM
improved understanding of complicated designs and
assisted in the preparation of advance logistics plans which
improved material flow and site organization.

Work in aerial support and planning: Base BIM models
could allocate works pending with soft sheets to pending
works according to specific parameters which improved
resource and time utilization.

CONCLUSION

The Godrej Vistas Project showcases the use of BIM in
transitioning to Lean Construction. BIM has added value
and performed waste reduction by streamlining
collaborative workflows and addressing potential issues in
advance. BIM has proven that it goes beyond simply being
a modelling toel; it serves as the technology base for the
defining elements of today's complicated construction
undertakings — versatility, transparency, and predictability.
More attention in the future should focus on how to
determine the cost savings versus return on investment of
the integration thereof BIM and Lean methodologies.
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INTRODUCTION METHODOLOGY RESULTS

«The construction industry (Cl) is vital for economic growth
but is highly prone to accidents and fatalities, with human error
responsible for nearly 90% of incidents

-Despite global progress, workplace accidents remain
critical, with ILO estimating 2.3 million occupational deaths
annually; India’s CI sufiers from weak safety standards, poor
enforcement, and inadequate reporting.

«Earlier research mainly emphasized unsafe worker
behavior, but focus has shifted foward organizational
factors like safety climate, which strongly shapes safety
behavior and outcomes.

sLeadership, especially immediate superiors (ISs), plays a
decisive role in influencing perceptions of safety, enforcing
safe practices, and shaping group culture—yet most prior
studies focus on developed nations,
developing contexts like India.

sy

Objective: Test how immediate superiors’ safety leadership
predicts key safety climate dimensions on Indian construction
sites

Research Question: Do immediale superiors’ safety
leadership behaviors predict professionals’ perceptions of
safety climate?

Hypotheses:

H1: Safety leadership — Management's commitment to safety
(MCS).

H2: Safety leadership — Safety equipment and procedures
(SEP).

H3: Safety leadership
H4: Safety leadership
HE: Safety leadership
(GDSC).

» Safety training (ST)
» Communication and openness (CO)
» Group dynamics and safety culture

.
=

Figure 1. The Conceptual Model m
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leaving a gap in

can

Design: Cross-sectional survey, Quantitative Correlation, CFA
& SEM

Context: Southem India construction projects; white-collar site
professionals.

Sample: Convenient Sampling; 279 valid responses. Power
analysis indicated minimum N=276

<y

Instruments:

+ Safety leadership (12 items; adapted from Barling et al., Wu
et al.; a=0.93)

+ Safety climate: MCS (6, a=0.916), SEP (3; a=0.842), ST (4,
a=0.867), CO (4, a=0883), GDSC (9; a=0.877) from
established scales.

Key measures (examples):

« SL items spanned: encouragement/satisfaction,

rules/accountability, safety wvision/innovation, participation,

care, onsite focus, impartiality, proactivity, reward/discipline,
training, listening.

MCS examples: prioritization, prompt nsk response, safety

in planning, data-driven rule improvement

SEP examples: adequate PPE, effective rules, enforcement

of procedures.

ST examples: universal H&S education, onboarding, safety

emphasis in training, encouragement to attend

CO examples: openness to discuss

communication, meeting opportunities

GDSC  examples: shared responsibility, proactive risk

seeking, JSA participation, mutual help.

ULTS

clations among variablos,

safety, goal

Sale  MCs  SEF ST
MCS 1 o

0808
0518 Q63 06004 1 QS
04600

Figure 2. Structural
Equation Model (SEM)

Construction

Confer

«The correlation analysis (Table 2), indicates that stronger
safety leadership behaviours consistently align with more
positive perceptions of safety climate components

-No multicollinearity observed among variables (correlations <
0.9).

=All five hypotheses statistically supported with strong positive
relationships.

DISCUSSION

*MCS: Strongly influenced by SL (B = 0.77). ISs’ visible
commitment reassures workers about top management’s
dedication.
+SEP: Positive effect (B = 0.80). SL reinforces adherence to
PPE use and procedures
+8T: Strongest predictor (B = 0.82). Leaders’ participation in
training enhances workers’ perception of its value.
+CO: Moderately strong influence (B = 0.67). SL fosters open
reporting of hazards and collaborative problem solving
+GDSC: Positive but relatively weaker effect (B = 0.59). SL
helps build teamwork and shared safety responsibility.
Theoretical Insights
+Confirms that safety climate is not static but dynamic, shaped
continuously through I1S—worker interactions.
*Extends the leader-member exchange (LMX) theory by
showing how frontline leaders’ actions translate organizational
safety vision into practice
Practical Implications
+ISs serve as a bridge between top management and frontline
workers, mediating safety climate perceptions
+Organizations should invest in SL development (training
mentoring, participative leadership)
«Stronger SL can minimize accidents, enhance regulatory
compliance, and improve overall project safety performance.
Limitations
«Southem India context, cross-sectional self-report design
additional predictors (culture, broader practices) merit testing
longitudinal dynamics to be explored

# IS’ SL is a powerful predictor of professionals’ perceptions
across five SC factors.

# Investing in frontiine SL can tangibly improve SC and, by
extension, safety outcomes in Indian construction.

Lean Integration

++ Respect for People: SL empowers frontline workers and
values their well-being; echoing Lean's core pillar.

< Waste Reduction: SL minimizes accidents & disruptions.

< Continuous Improvement (Kaizen): Open communication
by SL enables leaming, hazard reporting, & enhancement.

+ Collaborative Culture: SL strengthens teamwork (GDSC),
aligning Lean's: shared responsibility & reliable workflows.
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ABSTRACT

This poster presents a Lean Construction-based intervention in India’s
longest sea bridge project (22 km), designed to connect Mumbai and
Navi Mumbai. The project faced a 10-month delay within 20 months of
comimencement, mhng further overrun. A novel s]mnnse progress
review and Lean-d proce duced to
recover the schedule. Using \ :]m Slream \kppmg, collaborative
planning, and visnal management, the team reduced piling cycle time
from 23 to 13 days per 60-meter span. This intervention nearly doubled
execution speed. The case demonstrates how redefining project tracking
and leveraging Lean tools can improve productivity in complex
infrastructure projects.

INTRODUC

I'IC

LEAN CONTRUCTION

Er. SANJAY PATIL

dr.subhash rastogi49

ail.com

(sdpatil@Intecc.com)
IIM MUMBALI ; L&T CONSTRUCTION

METHODOLOGY

RESULTS

|Add your information, graphs and images to this section

RESULTS OBTAINED in & Months:

Piling Cyola time por span reduced: 23 + 13 days.
. despits very hi

Mare focus on ‘than i

Project back on track to meet base lalgei Dompllllon date

ke
SPAN-Based Project Progress

PROJECT DETAILS :

22 km sea bridge connecting Mumbai and Navi Mumbai
Project value: 16,000 Cr (~$28)

Travel time reduction for public: 150 mins + 20 mins

2 main EPC contractors involved (L&T handling 2/3' length)
Very complex Construction in the middle of sea , involving
extensive marine piling, piling capping, piers and piers
capping and Girder segments.

Very Complex and expensive Equipment involved

20 months into execution: 10 months delay, so, LEAN used
Some 200 spans of 60M Span lengths involved which
constitute 85% of all spans. Another 10% spans are of 30 M
lengths, rest of different sizes.

KE‘I‘ ISSUES ADDRESSED:

Traditional quantity-based review ineffective

Engineering redesign not feasible at this stage

Need for accelerate the project to make is MUCH faster, also
recovery of ‘lost time’ to meet Base Target Date.

Use LEAN CONSTRUCTION to maximum possible way

INITIAL PROCESS REVIEW
+ Monthly progress tables masked real risks

+ FTD, FTM, CUM Piles/ Pile Caps etc. metrics ineffective
+ Stakeholders unable to visualize actionable delays

LEAN CONSTRUCTION INTERVENTION

+ Span-wise review (physical 'VISIBLE' deliverable focus)- SPAN : Earlier ISSUES
an this!

Visual Gantt charts for planned vs. actual progress

Dally stand-ups (15 min) + weekly "Make Ready” (50 min)

- Mini-project approach for each span: PERT/ Overlapping/ Parallel / VSM

FOCUSSED EFFORTS & RESOURCES ON CYCLE TIME:

* Whole Project broken into 200 + mini but repetitive Projects; with
Target Cycle Time of 13 days

+ Each Mini-repetitive Project, was Deep-Drive for minimum Process

Cycle Time. Old Cycle Times were found, Critically Analyzed, RCA for

Variations done.

Root Catise Analysis for delays

New PERT charts with more overlapping activities & reselving new

issues identified. + very critical application of VSM + Many

Innovative Changes + Mi the Variation thru’ simplified CPS

Each Mini-repetitive Project, was Deep-Drive for minimum Process

Cydle Time.

Special Focus on Process Improvements for Heavy Equipment by

minimizing non-Value Adding activities; Make-Ready Meetings and

Constraints resolution

IMPLEMENTATION STEPS.

L LMlag! Monsoon [Converted this ‘Threat’ into ‘Opportunity” for process
& far deeper ri )

2. Detailed mini-project schedule

3, Critical path adjustments

4. Daily & weekly collaborative meetings

Iminw nts)

LESSONS LEARNT:

Track ‘visible’ completion units (Span), not Material quantities
Find ‘Repetitive’ work & treat It as mini-project, desp-drive n k
Visual planning +
Lean taols (Big Room, Collaborative Planning, VSM) accelerate
recovery

Conve

( PP Work

1

16|Page Indian L
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Constru

Lean ps
Physioal, span-wise tracking and mini-project -pproauh is practical
Approach is replicable for similar project:
Apply this approach for other Linear innanunuu pm)-:h
Daily/weekly review cyoles for réal-time rasponsiveness
Use Lean tools for t
engineering (VSM, Waste Elimination/ Kai
Use LEAN in DESIGN also , specially
invalved, if possible

Room, TLP/ CPS)
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A REVIEW OF VISUAL INSPECTION TECHNIQUES FOR LOCALIZED CONSTRUCTION
_ AND DEMOLITION WASTE MATERIAL COMPOSITION
me Ashwani Jaiswal, Nikhil Bugalia
(ce22d045@smail.aitm.ac.in, nbugalia@civil.iitm.ac.in)
ILCC 2025 Indian Institute of Technology Madras
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| CONCLUSION
1 * The qualitative findings — Research advance conveyor-belt research but lack the robustness and granularity required for localized CDW.

: » Quantitative results confirmed that the current state-of-the-art model (CDW-Seg) struggles with fine-grained segmentation and requires improvement,

| * Most existing research focuses on distinguishing visually distinct materials (e.g.. inert vs. non-inert), with limited attention to visually similar inert materials. : 1 ﬁ)
I » CV applications for localized CDW remain in early stage. Continued development is reguired.

: * Expanding dataset scope and leveraging domain adaptation techniques will be essential for improving generalizability to localized waste contexts. :ﬂmm
1 * Future work should explore instance segmentation for localized CDW inspection, as it can offer more detailed insights than semantic segmentation, EDIJ-:&TIGN
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r:!r;!]— LOAD IN VR-BASED CONSTRUCTION QUALITY CONTROL
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rent Al in

tems sl

real-time ¢
1t rmodalities over time

Future research
ncorporating additional phy

hould expa

with diverse participants and adaptive V!
ogical measurement 1d eye-tracking a
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METHODOLOGY

Infrastructural growth and construction industry contribution
is played a vital role to the development countfies like India
The . modem technologies used. for time reduction and
precisencss but also for the next level fo maintain ‘the
environment- and improve -sustainability. - The 3D printing -

techiiology, in constfuction tan ‘improve thé quality and,
minimize the waste and time by using robotic arms for laying
the desired structure at a provided layout drawing which is
commended - The- traditional - technologies - and - locally -
available material usage like clay, natural fibers, lime will be
considered for sustainable and preen building development to
minimise the carbon footprint in the environment and also
can be launched through 3D printing by following the lean
construction . concepts. . This .technology -can. enhance .the .
envifonment” without any changes and ‘provide’ a bettér
tomerrow in a sustainable manner for the dsﬂ:lopmem of
infrastruchire

Keywords:- 3D pnnung, f'ustzmﬁblhtv fean- cenz;epts green -
building

Traditional construction. teckniques . often .imvolve high enersy. use,
excedsive ' maferial’ corisumption] end signifiant ' grednhouse fas
emissions_

Since buildings use areund 40% of the world's energy and produce more
then a third o£CO, . it is imp that ble practices
be mcorporaed mto'the indistry. . o
Additive manufacturing, also known as 3D printing, has become a game.
changing -technology that pm\ ides cream'e WEY ta pmmola gxeen
building conéepts’

D prmune creates structures layer by la5 ex, allomng for mare preclse
material placement, less waste, and more flexible-design than traditional
subtractivé niaufacturing.

This ‘techiiology facilitafes, the use of optimal matefial comppsitions,
including - low- cnrh:m suhs(ltutas him-hxssd binders, and recycled
r—— IR T T
Additionally, its ability to produce complex geometries without the need
of formwork encourages .innovative structural and architectural :unceprs
that are both resource-sfffcient and assthetically pleasing. -

3D prnting providés more envirdnmental benefits when compared to
material efficiency, which encoursges domestic production, which
reduces transportation-related- emissions and enham:e the just- mume
toncépts ih building apprdaches.

Moreover, automation in the printing process, redupes the nepd of manual
labor, increases consistency and improves safety: in building

Az working towards ambitious climate objectives like niet-zéro emissions
by 2050 the copnfries need to positioned az 3D printing a critical tool for
the construction sector to acheive sustainability goals.

Assessing Tecent research and malr:nal dd‘ aucements, the study helps m
finding ‘on how 3D printing may i into greén ‘tmﬂdmg practices
and 1dentifies . potential oppomm es for the future development.of

DR

120 |

Methodologural Framewaork

[ Literature Review '~ ]

[ Material Sélection ]

[ Deéigh of 'E'xf:\er'iméﬁl' ]
I 30D Printing and Curing ]
[ Evaluation and Analysis ]

Matérials Used in'Susfaihable 3D Pridting’ © ~ -~
ORecycled Concrete Aggregates (RCA)
OGeopolymer Bindérs
OBio-Based Polymers
OSalt-Based Compasites

PLA. and Biodegradable Plasucs

Detailed Material Selection Criteriaz Embodied Energy,
Printability, Sttuctural Performance, Thermal' Properties,
Moisture Resistance, Recyelability

The Lean process can be adopted in the following process
into our building with 3D pnm.mﬂ

Identification of Value:

Lean principle: The building must be value added to the
client by the process of applying safety, adopt to the climate,
Sustaipable built environment. By Using.soil, clay, laterite,
orlocally sourced ‘aggregates blended with® binders' (like
lime, geopolymer, or cement) instead of importing materials.
Thrugh this cost, dela) in supply of materials and waste
recycling process can be reduced and carbon foot pnm alsn
gel reduced.

Value Stream Mapping:

Lean principle: Effective Pmcess planmnz uluch may
reduce the ineffective workﬂow and 0 mplement the bet[et
eycle of process. -

In'3 T) printing. the process may like, Mapping material
supply- chain (quarry — proces=1.nz — muuﬂz — prmter)
and waste recycling process..

Identify wastes like -unnecessary material transportation,
double, handling, of excess, stofage, taken, place, in water
recycling process. Use on-site material preparation units to
streamline the flow produce better efficiency in process,

Pull:

Leari priciple: The ned of the client and plarined process
to be matched and-avoid the additional -changes in site to
incréase ‘the productivity. The mixtures should be ready as’
per the plan and it can be-utilized by the printer Just —in—-
time to improve the process. The integrated model needed
by using-software like BIM vmh I.hE 3b pnmmg unpad the -
productivity mych more X

The- integration of ‘3D printing in' green construction
demonstrates measurable improvements in sustainability
metrics:
Material Efficiency: Concrefe usage can be. dﬁc.reésad:
¥ up t0-60% with hollow structural designs. .
Waste Minimization: The forming material is ehrmnaled'
by the -additive’ process, 'which' also “drastically lowers
material loss. .. :
Energy Savings: Du’ect d1g11zl 10 ph}slcal manufacmtmz:
reduces - energy. usage by [ed.)cmg construction -and
machine idle time. :
Carben- Footprint:: Lower emissions -of carbon and
reducing the need for transportation. .
Design - Flexibility: - It -is possible- to -create intricate-

geometries and multipurpose parts mthout the naed for
addrtional materials or components. i
Social Impact:
community-level construction solutions,
laber needs improve safety.

Decentralized . fabrication . allows . for.
while reduced

Thete is’ a lot of potential for 3D printing to' chinge the
hulldmg sector rm\ard more aﬁic:ent and mronmentzll) .
frieridly methods. .
Because-it-promotss creative use of sustainzble resources, -
increases energy efficiency. and reduces waste, it 15
i with the fund. I 1deas of- green building. -
WWhile technological, regulatory, and economic barriers still
exist, the ongoing research and cross-sector collaboration
between. academia, and industry ‘will be msmunental .
realizing its full potential .
Integrating life-cycle. assessment practices and promoting
the development ‘of low-impact materials are essential next-
steps. ' . i
By usmng Laan pl].nclples and adopuon of the sarrie in for_
making Green Bm]dmg th.(uugh 3D Printing provide better
Tesult compare to convéntional procéss.
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SULTS

integrating Lean principles trouoh Value Stream- Mapping - (VSH)
Bl-based quarttity extraction, and mnnabclltyeua\ua(m using t
ICE database, this st
Lean intervention r=ci
10 520 hr (-278%) .

- hrto RBEZ b (+16%)

Building
ity throuah realtime ensi

/slue-Added Time (VAT) o f from 2680

BIMFdiivert quaritity take-off provided acturs
. of AAC blocks arid 6,000 kg of Gl sheet 3|
ssment .Material bstitution based.on ve

| 249800 M) 1 12400M0 {47%) - -
4 Carbort \'i?ﬂthDgn‘\DZnGDl«]CO@[m]
st :rmsu » ART250/(28%) |

g
to Sxplor how Laan Con
EIM

red

The integration of Lean, BIM, and sustainability evaluation cell
simultaneous operational efficiency snc- environmental and: economic
improvements  pr '@ data-driven, “ repeatable,” and “actionable
pamuayr,raqmrce\rcmr_ on performance

techmcal pn:clmn and Tkt Televance
a acquisition, process obery

sty <
using Value Stream. [Mapping {VSM] o identfy
ze valus-adding and: non-value-adding actions,
nces This on-site assessment provided a
w reliability and resburce utllization

s. that. the - cornbined - application. of

thiough Value Stream Mapping MM} ;m Blh-b
a ent of ‘rr

Subsequently, the
enabling precise qu r
bloeks and: Gl -sheets The- extracted data were
mbof!letl energy and carbon footprint of ma
: 1 the Inventory of Carbon' and Energy (ICF, 2006 ¢ rabace
ainability dimengicn, altémative matenals vith loy
onment: ct mestane blacks 2nd steel sheets were ey
‘orb’:\lhecolou:a\.:'\t.e’anc.w“cpn nance

4 2
ang improvemer bodies
o5 such-as Vamemeam G amainaby

y -identfied. and mi

workfiew
Mapung (VSM:
and: prom
Mﬂdelhng [BIM) complements
platform for design
Interdiec

The integrationof Lean ‘principles streamlined site operatios
non-value-adding time: by appraximately 278% viile B

tra ericy. and £ Thisst | acciracy in.design £QordingtiPn and material extimato

#an and_ BN methode h energy perdormance analysis evealed » 4T reduction inembodied energy, 48% reduction in
optimize. bath. process. and environmental efficizn M v carbon emissions; and 28% cost svings through-Matenal subsitution
e onry and roofing and pro " .

brick m;
tify and-rinimize nor-

optimiza

ts _confipm tHat Lean-BIM_ integration can
control, - and

worktlow . efficiency,

emmnmenlal responsibility. The . approa

frarme for future construction: projects

L‘:rvlr'M driven em:rem:y ‘Tescurce-constious © desigr,
developimer

carbon ntensty-and cost-y
integration can serve ‘as & pathwa

. 4 elfmem km-aarbcr\. and ndian construction context
ESOUICE-CONSCIOUE CONStTUCTIoN practices
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LEAN-DRIVEN AI SAFETY ASSURANCE AT RMC PLANT:

T A PULL-BASED MONITORING APPROACH
Abhinav Agrawal aabhi@godrej.com, Ranjeet Kamble [bk@godrej.com, Sonal Shinde sonaln@godrej.com,
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a] General Overview
+ Alintegration in CCTV enables real-time |
2|

gent surveillance
'or anomaly detection,
suspicious beha

and

> human intervention while enhancing monitoring

capabilities.
b) Applications
- Public safety
- Industrial safety and securit

- Workplace behavioral analysis
) Systern Capabilities

- Detects unsafe practices and PPE violations

- Monitors fatigue and restricted area breaches.

= Improves situational awareness and response time

- Supports proactive safety management.

d) Technical Architecture

- Includes data acquisition, model training, and alert mechanisms.
€) Benefits

2 E f‘iFCeU hazard detection

al efficiency
- Safer and smarter environments
f) Challenges & Considerations

3 Ethical concerns and privacy
- Behavioral monitoring when no aJpEI’. Ision is present

> Improved oper

ge planning sessions,

ms T proactive safety management and
The Business Head emphasized shifting from traditional s
A pilotinitiaf 5 proposed to evaluate the effect
cross-functional team was formed, including members from
The team conducted a comprehensive market study and engaged v
solutions

Key evaluation criteria included infrastructure requirems
One vendor was selected for a three-month proof-of-concer
The POC will be implemented at the Recycled Concrete Plant,

pract

sof

The necessity of adopting Al-driven safety monitoring

Team Market Search Interactions
+ Cross-Funetional * Internet | Webinars » Online interactions
Team formation Online Sz Site visit
Comnects = Mapped
requirements
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a strategic need was ident
time monitoring systems were recognized as transformati
jriven insights, p!

veness of Al-based mox \lor in,

e capabilities, and system feasibility
(POC) trial
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Sachin Pawar snpawar@qgodrej.com

CONSTRUCTION BUSINESS OF GODREJ ENTERPRISES GROUP

ITHODOLO RESULTS

Strategic Implementation Approach
To drive digital transformation in workplace safer
tegically gulced our Business
on began Proof-of-Concept (| Do\
our manufactunng units, in collaboration v
solution provider. The following key strateg
o ensure effective and efficient deploym

e i u.-...m i uploaded instamaly upon
detecting safey deviations

en

sopnt [Ep———

Wl moveent oursd i high

PPE Comphiance
Ackseved 100%
rod PP usage ai eniy it poiois

e
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e e e oo st
o 1 n.m...mumnmmm
s e

ks moemad o it s B
ot

Criteria Setting

sere g v
phred—y
observations oy
severt high,

od 9
medium, and low.
CONCLUSION

The deployment
systemn represe:
and digital transformation
culture

Seamless inf

-
(2]

fied to enhance workplace sa

safety

no T ation's

tools for elevating safety standards and aligni

gration with existing infrastructure has enabled
,enhanced accountability, and proactive risk

proving
ices to tech

aluable across various s
~driven approaches
n a manufa Tting
ing, IT, procurement, and man:
hthres -emc—overdm:::e: alizing in Al-driven s3

eCtors

nctional collaboration, supported by leadership vision
and data-driven insights, has led to tangble safs
improvements—such as

) Optimized layout designs
compliance

fety

ence management

adigm shift from reactive safet
ve, behavior-based approach,

e success of the pilot, the organization
oss multiple units and project sites,
ent to continuous improvement and

reinforcing
sustainable

Key-takeaways.
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deployment

« Feasibility Report
* Recommendations
« Timelines
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TIMELY HIGH-RISE EXECUTION
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Mr. Vikash Yadav (vikashp@godrej.com)
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TURNING WAVES INTO WINS:
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LEAN-DRIVEN PRECAST INNOVATION FOR MARINE FOUNDATIONS"

Unpredictable marine conditions in the Versova Bandra Sea Link

project led to chronic delays in conventional pile-cap
construction. Applying Lean Construction philosophy, the team
identified shi ring over water as a nof ue-adding activity

vith a pre

and replaced it -segment concrete TUB slab

system. These modules, fabricated off-site and delivered just-in-

T\t

time, acted as sac , enabling continuous workflow

and reducing pile cap cycle time from 45 to 10

improvement. The appn ificantly cut

scaffolding, and materia

environmental

performa

id prot

the innovation

principles

technology

gh-risk marine

into a

predictable,

sustainable, and replicable process, offering valuable in:

future coas

al megaprojects.

The Versova Bandra

infra: , faced

ditions durin

0 overcome these

challenges, the pr d Lean Con

principles, g to streamline proce: eliminate was

and

d

enhance ability in a high-risk marine

environment

PROJECT LAYOUT
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Identify value: Versova Bandra ses link MainjViaduct

project is an important infrastructure
facing time and cost challenges The

CONEractor is

osing money, time and

reputation for delays

Value  stream  mapping:  The
conventional way of ¢
el or ply

eck and due to challenging

marine conditions, it was resulting in

Continuous improvement: Initially with

single precast concrete slab as base

for shuttering © precast

7 segmer

floor-wa

4 piles
formwork for pile caps, were designed

using recycled concrete for improved

sustainabl typing, and

rerative  Plan-Do-Check-Act  loops
helped us improvise the solution for

pract

purpose.

Before After

Indian Lean

Construction Conference

wastage reduced

1 Waste reduction and process efficiency:
n Pilecap cycle time, from 45 days to 10 days.

2 Custormer and stakeholder satisfaction: This solution helped

and simul eously yielded us order of 93Cr.

ted TUB provided

"

r people - Safety. The prefabrici

orms to work

n improving life of the pile cap.

ting precast technology with Lean

principles of prefabrication, flow, pull scheduling and relentless

isk marne

waste elimination, the project converted a h

ble, sustainable, and value-rich proce

for future c

icable insights
le. The

n

el system is

From 45 days to 10 — our Lean-d
high-risk marine challenge into

aggregates

and now

tent

a repeatable,
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ABSTRACT

The objective of this poster is to present a methodology for
sligning Lean construction targets with IGBC ratings in
construction planning and monitoring in the development of

project campuses. This poster also discusses the
on of new technologies in project without disrupting the
environmental ecosystem. Furthermore, it outlines the current
planning and progress update processes that serve a
foundation for Green along with Lean tegy implementation.
The paper examines how the Companys vision and
management’s decision on green rating levels, gets
implemented with the help Lean principles. Godrej Construction
conducted feasibil udies that align Lean construction targ:
with IGBC criteria The target was to achieve top-tier green
atings by minimizing natural resource water, energy, and
high embodied materials for reducing our carbon footprint,
reducing construction waste, and safeguarding flora and fauna
Lean principles underpin every step, streamlining processes and
eliminating non-value-adding activities

ILCE

INTRODUCTI

Godrej Construction (GC) is developing an indu
Khalapur in the stats of Maharashtra for its internal divisions of
Aerospace and Precision Engineering divisions The Khalapur
North Campus spans 90 acres and has a built-up area (BUA) of
14 million square feet Our project has received IGBC Pre-
certified Platinum rated green factory award in last financial
year

We have adopted the Lean strategies like Waste Reduction
(Material, Time, and Energy). Just-In-Time (IT) Delivery,
Impre Resource Efficiency, Prefabrication and Modular
Construction, Enhanced Collaboration and Communication
tinuous Improvement (Kaizen), Better Lifecycle Thinking
Reduced Carbon Emissions etc. with the green strategies like
Waste management, use of Sustainable regional and recycled
materials, tree preservation, natural topography preservation,
Water management, energy conservation, Rainwater harvesting
ete

Collaborating both technology principles together we Godrej
Constructions are creating Sustainable structures with advance
technologies

nship at

Park at Khalapur.

Fig.01 - Naoroji Godrej Industrial

126 |Page
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MAXIMIZING GREEN CREDENTIALS THROUGH LEAN PROCESSES AND
SUSTAINABLE STRATEGIES FOR INDUSTRIAL PROJECT AT KHALAPUR .

— jkanchan@godrej.com

"

Godrej Enterprises Group - Construction division

METHODOLOGY

During construction, we preserved existing trees and
managed stormwater to protect soil, and enforced rigorous v
segregation—metal, wood, cardboard, plastic, glass- with detailed
records and recycler declarations. Material selection prioritized
regional sourcing within 400 km and high recycled content, all
specified in the BOQ and vetted rough RFPs, vendor
presentations, and IGBC consultant expert reviews

Fig 02 - Naoroji Godrej Industrial Park at Khalapur

Godirej Construction collaborated with our design partners and
consultants on rainwater harvesting, and other design
modifications as per green principles. Floated IGBC-aligned RFPs
to prospective vendors, and used technical data-sheet reviews to
confirm compliance before procurement

JECT, procurement, and Contracts teams coordinat ed

was to achieve top-tier green ratings by minimizin

ource use

water & Energy requirement

- Awoiding high embodied materials to reduce our carbon
footprint. reducing construction waste,

. :afngua'cmo lora and fauna

N principles underpin svery

eliminating non-value-adding a

T

Vendor's engagement

step, streamlining processes and
ties.

9::9

Gieen i a)
buiding skuclurss

Use of Su
Fig 03 -Lean & Green

istainable materi

Constru

ction Conference

RESULTS

By applying Lean & Green principles we will be achie
project
Soil erosion control with natural topography prese

gs in landscaping by 20%
vater trestment by 95%

Naoroji Godrej llllhmn:l Psr& North C; :mpus. Khalapur
s Haigad

Maharashira S

Platinum

Result after achieving Lean and Green St
together
Certificate for Khalapur North Campus

Fig04

By embedding Lean thinking into construction projects,
significantly reduce envirenmental impacts, improve economic
performance, and create more socially responsible outcomes.

irms can

Lean and sustainability are not parallel efforts—they are deeply
complementary.

Lean focuses on process efficiency, while Green focuses on
environmental performance. Together, they drive smart,
sustainable, and competitive construction projects.

Adopting these Lean-green strategies enhances the general
contractor’s brand as a sustainability leader.

Empowers vendors to certify and test their products in authorized
labs,

and delivers commercial benefits through stronger market
positioning and green credentials.

2025
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The construction sector is one of the largest conswmers of
material resources, with profound implications for both

economic costs and environmental impacts. Despite the

disproportionate  share of environmental degradation. the

construction  sector is  exceptionally slow in adopting

mnovations. including for material efficiency. This study utilizes

a qualitative approach to examine the opportu
Siall 5 4

ties and

| to material

Y. g an organizational
perspective. Semi-structured interviews and secondary data
sources serve as a dataset to explore the phenomenon. The
analysis  highlights that although organizations attempt,
mstitutionalized practices at the organizational and field-level
impede organizations from delivering the ‘sustainable value
proposition’ towards material efficiency.
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Shrikarpagam Dhandapani, Prof. Ashwin Mahalingam

Email: ce21d002@smail.iitm.ac.in

Indian Institute of Technology Madras

Material Efficiency and Sustainability Value: Organizational Challenges

Leamning disability of project-based organisations (Wil et al
2008)

Project-level solutions are more ad-hoc: organisational
changes are more effective and create long-term impacts
(Glass & Dainty. 2011)

Sustainable Value Proposition (Schaltegger. 2014):
Integrating sustainability into the core values of the
organisation.

Research Question

How do organisations experience challenges when integrating
‘maerial efficiency” into their value proposition?

Primary data: Qualitative interviews with organisations
representing manufacturers, developers, contractors. and
consulting firms.

Supplementary dataset: Sources such as panel discussions
available in the online domains,
* Naturalistic (Ninan ef al., 2023) & opemness of
information
= Sustamnability is a topic of debate in open forums, thus
plentiful and easy to access
= Help overcome the geographical bias of information

Data analysis: Open coding, categorizing, and thematic
analysis.

‘Using less new materials to achieve the same goals”
(Aiiwood, 2012)

The Need For Material Efficiency In Construetion:

Strategies for Material Efficiency:
Phasesof uildin Hfe-<yele

. W
Desipe
e deszms (DD, DXA, DR)
Consrucive. Uselweahon Lean Pacces: Fisae
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Q Endofie . i &
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Environmentally sustainable, Lean & Optimal in
Design. Construction & End-of-life
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Hlustrative Quotes & Categories

Conservative and overdesigned structural
components:

“Qur entire construction industry is slowly moving from
brick to lightweight concrete blocks. But for the dead load
calculations, the structural consultant always considers
bricks as the default value and arrives at the total load
factor for the building. The moment we change from a
brick into a lightweight concrete block, your dead load will
automatically come down. But still, most of the clients
always want to calculste the entire dead load by
considering the brick as the baseline. ”

Missing metrics and quantification of material
efficiency:

“Carbon is a useful metric... but | would caution about it being
the only metric because it doesn't capture the full aspects of
material efficiency and circularity. We should use it, but we
should have a separate metric or a couple of metrics for
circularity ambitions.”

Delay in onboarding sustainability consultants

“Whether it is the LCA or the energy modeling, all these
happen after everything is finalized. They finalize the
procurement with the suppliers. They might even order it,
but after that, they will send the BOQ to analyze the
efficiency. There is no meaning in that, right? Everything is
ordered, and then it's more like a formality. Now | need to
do a post-mortem and demonstrate that the design is
great. That is the reality.”

Construction

Layer material efficiency in construction
IE Competing organizational and project
goals: Sustainability vs. Cost & Time
S « Sustainability elements not included in the
Organizational

Conference 20

Institutionalized practices resisting

tender, BOQ, and contract documents
Unsupportive structure and capabilities

Delay in onboarding sustainability
consultants

Consultants uninvolved in end-of-life
decisions

« Conservative and overdesigned structural
components

Hierarchical configuration of stakeholders
Missing life cycle perspectives in design
and construction

= Missing metrics for material efficiency

Field-level

Change in Value Proposition: Need for AEC orgamsations to
integrate ‘sustainability” into their existing value proposition.

Institutional resistanc

Organisations face challenges in
advancing material efficiency in construction due to the

routinized practices.

Navigating the resistance: Organisations need to navigate the
resistance to achieve better material efficiency.

Institutional work: Challenging the status quo of focus on cost
and tine to matenal efficiency and sustamability.
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e o COLLABORATIVE SUSTAINABILITY: GODREJ'S LEAN MODEL FOR SUPPLY CHAIN EVOLUTION

|LCE| 5 Gy
bl GODREJ CONSTRUCTION
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Sanjay Sutar [ssanjay@godrej.com); Sanjay Bhilare(bsm@godrej com); Prajot Pednekar(Prajot@godrej com); Priyesh Kolte[priyeshk@godrej.com)

Key achievernents and recognition

Mext steps and
future outlook

Learnings &
improvement
plans
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ANALYSIS OF ACTUAL COSTS INCURRED DURING PROJECT LIFECYCLE

ILCE [

ILCC
2025

ABSTR/

Cost control in construction is rarely straightforward. Budgets look very neat
when written down on paper, but as soon as work commences, a difference
between budgets and actual costs starts becoming visible, which often becomes
greater than anticipated. In this paper, two large projects, Project XXXX and
Project AAAA, are examined to see how the costs behaved with time. The data
were gathered from an SAP-based system and consisted of actual costs,
revenues and budgets. The aim was to see how closely the limits of the budgets
had been adhered to and what factors were mast responsible for the results.
Whilst both projects were examined by the same method, this paper wil
concentrate mainly on Praject AAAA which will be gone into detail. The same
will apply to Project XXXX but results were of a similar nature to those cbtained
from Project ARAA,
A data-driven approach was employed, involving systematic extraction and
categorization of direct and Indirect costs, followed by time-series and ratio-
based analysis. Microsoft Power BI dashboards were used to visualize monthly
trends, variances, and perfarmance metrics, enabling dynamic and interactive
monitoring.
Findings reveal that cost-to-revenue ratios provide a more accurate measure of
financial health than absolute costs, while rate trend analyses highlight
inefficiencies and productivity variations. Integrating SAP data with Power Bl
enhanced and real-time d king. The study recommends
implementing rolling budget reviews, closely tracking material and
costs, and institutionalizing digital for continuous cost

control and improved project gavernance
Additionally, the study highlights the importance of integrating predictive
analytics with dashboard tooks to anticipate cost deviations early. Such
integration supports proactive decision-making, enabling project managers to
prevent overruns and improve financial sustainability.

Actual construction costs Include expenses for materials, labor, equipment,
subcantractors, and overheads. These costs are affected by changes in prices,
design, market conditions, and project delays. Using real-time tracking and
predictive analytics can improve cost control and reduce financial risks (Zhang &
Mo, 2024). Key Performance Indicators (KPIs) identified from research studies
are defined in the dashboard to analyze and manage both direct and indirect
costs. This study uses interactive dashboards Power Bl ta monitor and analyze
cost data. The approach combines cost control and data analytics to support
better budgeting, financial decisions, and project performance.

3 (oo, 015

Measures the difference between the planned budget and the actual
expenditure for the project.

m (KPI, 1999); (Cleary & Lamanna, 2022)

Measures the cost efficiency of the project by calculating the cost for
each unit square meter, Ton, etc) of construction.

Material Cost Variations [SNRURNRERRESI

Tracks the price changes in materials over the course of the project,
affecting the overall budget.

2

LR Ll  (Cleary & Lamanna, 2022)

Monitors variations in labaur costs, which can be influenced by
inefficiencies or changes in labour rates.

Margin fluctuations (%) [IIUCT RECERSS
Measures the profitability of the project or activity pha:
how much cost ed or overspent

pe 8-

Actual cost / Revenue quantity Primary reference

Measures the cost incurred per unit of output delivered [billed
‘quantity) (e.g., per 5q. m or per unit). 1

Actual cost as % of revenue Primary reference
indicates the proportion of project revenue consumed by actual costs;
helps assess cost efficiency and resource management.

Mr. Arnav Gurjar, Dr. Jyoti Trivedi, Mrs. Kshama Dabke, Ms. Kalyani Ozarkar CEPT
UNIY/

(arnav.pcm23056@cept.ac.in, jyoti.trivedi@cept.ac.in,
kshama.dabke@shapoorji.com, kalyani.ozarkar@shapooriji.com

CEPT University, Ahmedabad, Gujarat, 380009

Costs in the project are categorized Into Direct Costs (formwork, material,
labour, plant and machinery, sub-contractor, other} and Indirect Costs (variable
overheads and fixed overheads). Each prime activity is linked to specific
resource types, with costs incurred for resources like formwork, material,
labour, plant, and sub-contractors.

Gathering raw data from
primary & secondary sources
Ensuring data quality and IREIOERRREIEEIE =%
consistency
&3 Defining KPis & Metrics Assess Cost Trends & Project
performance
Applying statistical methods to [NSEEIRINUNUNNNP
analyze data
Conclusion & Recommendations [tk M i
providing recommendations

Input Data
o Actual Costs & Revenue (1st April 2024 to 315t December 2024)
o Budget (September) Costs 1st October 2024 to 315t March 2024)
o Budget (December-revised) Costs (15t January 2025 to 30st June 2025)
o Budgeted Revenue (st October 2024 to 315t March 2024)

Data Standardization in Excel

PANo PA Net Value
Description in INR

Project Cost  Resource Posting

Category type Date

Power B1 Dashboard [Project AAAA]

1 Aealysis of Acta Costs (12| [ 34
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Upper chart shows monthly Budgeted costs, while the lower chart illustrates
resource costs as a percentage of revenue.

Red : Compares actuals with the September budget

Blue : Compares the revised Dec. revised budget with Sept. estimates.

Sicar oprion siows
SWENOE betwesn

3 Rate Trends of Prime Activetses

fiidigiig

Red - Shows actual rate trends.

Blue - Compares actual rates with the Sept. budget (Oct-Dec 2024).

Green - Compares revised Dec. budgets with the original Sept. budgets (a1 2025).

Observation:

* October 2024 had the highest rate at ¥5.5K, exceeding the budgeted 24.3K,
due to higher material cost (25.1K vs. 23.8K).

« November 2024 showed a similar overspend, with an actual rate of %5.1K.

* Dacember 2024 saw improvement: the actual rate was %4.6K, below the
budgeted 34.8K, indicating better control or reduced activity.

1 Analysis of Actual Costs

1c| The large negative margins in June and July, especially -14.47% in June,
show significant losses from costs exceeding revenue. This likely results from
unexpected expenses, delays, or missed revenue targets. Consistently lower
actual revenue versus budget suggests overestimated forecasts or project
setbacks.

1dOn selecting a resource In 10, such as Material (blue), which contributes the
mghesl costs from April to December, the month-wise actual cost ghph displays
the distribution of incurred costs by resource type for each month.

le The cost-to-revenue ratio excesded 100% in October and December,
indicating that project expenditures during these months surpassed the
revenue generated, mainly due to increased material costs in high-expenditure
activities. The stacked column chart shows the proportion of resource costs
against revenue, indicating how much of the revenue is consumed by each cost
component. For better profitability, actual rescurce costs should remain lower
than actual revenue. The lower the cost percentage, the higher the positive
influence on profitability.

2 ANALYSIS OF ACTUAL VS BUDGETED COSTS

* Itis abserved that subcontracting was not provided with materials as imlia”‘
planned during budgeting, or that certain activities have not commenced
where higher subcontracting costs were originally considered. In the
December revised budget, the proportions of subcontractor and material
costs is expectad to be adjustad based on the margin of each activity.

* Remaining within or below the hldgel does not necessarily indicate better
cost performance, it may reflect a shortfall in the execution of planned
activities. When certain works are delayed or incomplete, the corresponding
budgeted costs are nat incurred, resulting in lower actual spending.

3 Rate Trends of Prime Activities

= The rate analysis indicates significant fluctuations, particularly in the
Concrete activity, where budgeted rates are consistently lower than the
actual incurred rates. This indicates the need to adjust budgeted material
rates to better match market conditians and improve future cost estimates.

= Slight upward budget revisions for Jan ‘25 suggest a responsive and refined
planning approach, while stable projections for later months reflect
controlled cost expectations.
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Mr. ABHISHEK MITRA (abhishekmitra@intecc.com)

+ Constraints & Root cause Mitigation

METHODOLOGY
T paper presess the spplcation of Lean Consiruction

practices I Ple 4nd Disphragm Wall Execurion for te * Three Months Look Ahead
Peeriess Trgyam Projct, Newiown, Kolkata Ussge of R S S e .
tools ke Last Planner System. Just.in-Time, and Value o=

Sream Mapping enhanced productiviy. reducing cycie
sustainabiiry

time and iy -
INTRODUCTION ~ —

Project Name: Peerless Trayam Project (Moed Use = —

Development) = .

Project Location: BG Block (Newtown), Street No. 7,
Action Ares 1, Newtown, Kollkata -100156, West Bengal
Connectivity:

Bailway: Seaidah South Suburban Section {12 km)
Metro: Sakt Lake Sector 5 (3.8 km}

ne

=
Biswa Bangla Sarans pm—
‘Auport Netaji Subhash Chandra Bose International
Airport (11 k)
3
=== =
Fregre— Statshiders Detas
B Cunaricaan: W, P Ganarel Pnancs 85
Teciment G 138
H Contractor M, Lirsen  Toutes ented - AT
Comtracton, Buciog & Factores I
3 1 ssrmr
Cestre, Chemess
“ PrinpsArchect M. H8 Do Co. Lt
s
Cantre, Crames
B cp Comsmoe BT Engnesring Dasn & Seseach
Cantre. Chemna

Lean construction, derived fum Lean man
principles, provides a structured approach 1o address the
mlenmawmmmumkwmmm
coonfination and enhancing reliability. Lean
mpn..m colisboration, shortterm  predictsbilty  and
continuous mprovement |
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LEAN PROJECT COMPETITION

AURA : An Automated Uncertainty and Risk Analyzer for Lean Construction
Planning

Dhyey Gondalia?, Bhairavi Valodara?, Nirali Mistri®, Yayin Parmar?, Harshit Jhaveri*

®Nirma University, Institute of Technology, Civil Engineering Department, Ahmedabad, India
ABSTRACT

The Last Planner® System's look-ahead planning is critical for creating reliable
workflow, yet it is often undermined by unforeseen risks. Project teams typically rely
on experience and intuition to identify constraints, frequently missing complex risks
related to weather, supply chain disruptions, and trade interactions. This reactive
approach leads to low Percent Plan Complete (PPC), schedule delays, and significant
process waste. We propose the development of an "Al-Powered Look-Ahead Risk
Predictor,” a digital tool designed to proactively identify and score risks within a
construction look-ahead plan. The tool will allow a user to upload a standard look-
ahead schedule and will analyse it against multiple data sources, including historical
weather patterns, supplier lead-time data, and trade-specific productivity rates. Using
a predictive model, it will assign a "Risk Score" to each activity. This project will be
executed in four stages: (1) Research and Data Curation: We will identify key
construction risk factors and curate relevant datasets. (2) Predictive Model
Development: A risk-scoring engine will be developed, starting with a robust rule-based
system. (3) Tool and Interface Development: A web-based digital dashboard will be
created. (4) Validation and Case Study. This tool will shift look-ahead planning from a
reactive exercise to a data-driven, proactive strategy. We anticipate it will directly
contribute to a significant increase in PPC, a reduction in schedule variability, and the
minimization of waste, strengthening the entire Last Planner® System.

131



uwenu drenfiret s fore na
I|I Ill I|I

III
TIRUPATI

LEAN PROJECT COMPETITION

Propose a Lean Framework for Enhancing Site Logistics and Waste
Minimization for Sustainable Construction Projects

Viren Ranglani, Om Mistry, Aishwarya Nair, Akshat Khakhi, Jay Pujaraa, Dr. Parul
R. Patel

Nirma University, Institute of Technology, Civil Engineering Department, Ahmedabad, India
ABSTRACT

The construction industry is often challenged by inefficiencies that lead to significant
waste generation, affecting project timelines, costs, and resource utilization. Lean
construction is a smarter way of building things. Borrowing ideas from the
manufacturing industry, especially the Toyota Production System, it focuses on getting
maximum value from every step while cutting down on anything that doesn’t add value,
like wasted materials, time delays, and inefficiencies. The old construction approach
where the waste was often overlooked. The lean construction is all about being efficient,
well-planned, and always improving. The idea is simple: do more with less: less time,
less material, less effort, without compromising on quality. The lean principles
emphasize on eight types of waste, namely Defects, Overproduction, Waiting, Non-
utilized talent, Transportation, Inventory, Motion, and Extra Processing are identified,
which are commonly found on construction sites. In the proposed project, an extensive
literature review will be carried out to identify the various waste proposed by different
authors. The identified wastes will then be prioritized based on frequency and impact
on the construction project, based on expert opinion. Subsequently, a real-time
assessment of waste will be done for construction sites in progress. The collected waste
will be verified with the literature-based waste. A comparative analysis will be done to
identify overlaps and gaps between theoretical and practical waste instances. Using root
cause analysis, the underlying factors contributing to each major waste will be explored.
Finally, the research proposes an innovative lean-based framework aimed at
minimizing construction waste, particularly focusing on reducing all types of waste and
improving site logistics. This framework is designed to enhance productivity, optimize
resource use, and support sustainable construction practices.

This Project directly contributes to the United Nations Sustainable Development Goals
SDGs 9, 11, and 12. Furthermore, the integration of circular economy principles within
the proposed framework encourages the reuse of materials, reduction of environmental
impact, and development of a more sustainable and resilient construction industry.
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LEAN PROJECT COMPETITION

Synergistic Integration of Lean Construction, BIM, and Sustainability for
Optimized Project Delivery

R.M.Harshitha Vishaalaakshi, M.Murali, Mr.B.Dinesh Kumar, Dr.G.Chitra, and
Ms.M.Aruna

Thiagarajar College of Engineering, Civil Engineering Department, Madurai , India
ABSTRACT

The evolving demands of the construction industry necessitate innovative strategies
that balance efficiency, collaboration, and environmental responsibility. This study
investigates the integrated application of Lean Construction principles, Building
Information Modeling (BIM), and sustainability to enhance project performance across
the construction lifecycle. Individually, Lean reduces process inefficiencies, BIM enables
data-driven collaboration and visualization, and sustainability ensures long-term
environmental and economic viability. Their integration presents a transformative
approach to project delivery. This is achieved by proposing a comprehensive
framework aligning Lean tools—such as the Last Planner System and Value Stream
Mapping—with BIM capabilities, including 4D/5D modeling and clash detection, while
embedding sustainability metrics like embodied carbon, energy consumption, and
material lifecycle impact. This framework is validated through selected case studies,
demonstrating measurable improvements in resource optimization, waste reduction,
project coordination, and environmental performance. This study underscores the
synergistic potential of this triad to drive value-based outcomes, foster stakeholder
engagement, and support India’s transition toward sustainable infrastructure. By
bridging process innovation with digital transformation and ecological consciousness,
the integration of Lean, BIM, and sustainability offers a strategic pathway for
modernizing construction practices.
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Lean Integrated BIM based Energy Analysis towards Sustainable Construction

S.Ajai Sutharsan, J.M.Parvathavarthini, P. Subhashini, Dr.G.Chitra,
Mr.B.Dineshkumar, Ms.M.Aruna, Ms.J.Eunice

Thiagarajar College of Engineering, Civil Engineering Department, Madurai , India
ABSTRACT

This study presents a novel integration of Lean construction principles with Building
Information Modeling (BIM), aimed at promoting sustainability through real-time
energy feedback. A dynamic system termed “Lean-Energy Loops” is proposed, where
design and construction teams collaborate to optimize the energy efficiency during both
design and execution phases. The BIM platform facilitates live energy simulations,
enabling early identification of energy-intensive processes and allowing teams to
implement corrective actions in real-time. To support this framework, energy analysis
is embedded into Value Stream Mapping (VSM), allowing for systematic identification
and elimination of energy-related waste throughout the value chain. It’s expected to
not only enhance energy-conscious planning but also improve construction efficiency.
This approach would demonstrate the leveraging of BIM-based energy insights,
supported by Lean methodology that can significantly reduce resource consumption,
improve workflow reliability, and achieve better sustainability outcomes.
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Framework for Integrating Lean Principles to Drive Sustainability through Lean
Tools and Techniques

Ravindranadh Chowdary Kamma Ph.D and Prashanth Kumar Sreram

NICMAR University of Construction Studies, Hyderabad, India

ABSTRACT

The construction industry plays a vital role in driving national economic growth but
continues to grapple with persistent challenges such as cost and time overruns. Lean
construction principles have emerged as a strategic approach to minimize waste and
enhance value delivery to customers in addition to meeting project objectives i.e.,
completing within time and budget. However, increasing regulatory pressures and
market competition are compelling stakeholders to align construction practices with
sustainability imperatives. While prior research has highlighted the benefits of lean
implementation in promoting sustainable construction, there remains a lack of
structured guidance for integrating lean tools with sustainability goals. Addressing this
gap, the present study proposes a conceptual framework titled “Embrace Sustainability
through Lean Lever (ESL?),” which systematically maps the shared goals and individual
principles of lean and sustainability. The ESL? framework integrates five lean principles,
eight types of construction waste, seventeen United Nations Sustainable Development
Goals (SDGs), and relevant lean tools and techniques to create a comprehensive
roadmap for sustainable lean construction. This framework not only provides
researchers with a foundation for further exploration but also offers construction
professionals a practical guide to transform conventional processes into sustainable
practices. By aligning lean efficiency with sustainable development, ESL? empowers the
industry to deliver long-term value to stakeholders while minimizing environmental
impact and resource consumption.
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A GIS-Driven Lean Approach for Sustainable Pipeline Design in Irrigation
Projects

Sathiyanarayanan, Hussain Babu, Kumaresan Panneerselvam, Nitessh Kumar L R and
Rajkumar

L&T Construction, WET IC, Digital — III SBG, Chennai, India
ABSTRACT

In irrigation EPC projects, underground pipelines contribute significantly to both
project scope and cost. Traditional design methods involve multiple manual steps—
such as irrigation Chak planning, outlet placement, and pipeline routing—often
executed through CAD drafting. These workflows are linear, iterative, time-consuming,
and prone to human error, with limited capacity for optimization. For a typical 20,000-
hectare command area, finalizing a pipeline design can take over five months, affecting
project delivery and cost efficiency.

This paper presents a GIS-based approach that inherently embodies Lean principles by
streamlining design workflows, eliminating non-value-adding steps, and enabling rapid,
data-driven decision-making. Techniques such as genetic algorithm clustering, least cost
path analysis, raster zonal statistics, and spatial analytics are combined within ArcGIS
to automate and optimize pipeline routing. Object-oriented programming and rule-
based logic are used to integrate these modules into a continuous and intelligent design
flow.

The GIS environment acts as a Lean enabler by minimizing rework, reducing manual
interventions, and aligning design outputs with real-world constraints like terrain, land
use, and infrastructure crossings. A case study from a Mega Lift Irrigation Project in
Odisha demonstrated over 80 percent improvement in productivity, significant
reduction in pipeline length, and minimized linear infrastructure conflicts. Eight scheme
designs were completed in just 10 days—a task that conventionally demands several
months.

This GIS based lean approach transforms pipeline design from a fragmented drafting
task into a value-driven, automated process. It not only accelerates project timelines
but also supports sustainability goals by reducing material use and environmental
impact by choosing the eco-friendly alignments and crossings reduction. This GIS-
driven methodology sets a new benchmark for smart, efficient, and responsible
infrastructure planning.
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Lean Implementation in Khalapur North Campus
Jitendra Bhatt, Vinayak Salvi, and Sagar Karnik
Godrej Construction
ABSTRACT

Implementation of Lean tools sets the evolution of a Lean-driven culture at the Khalapur
North Campus, an 82-acre greenfield development in Maharashtra with a built-up area
of 13.2 lakh square feet. The project comprises industrial sheds, office buildings, utility
structures, and infrastructure facilities, executed with a strong emphasis on safety,
quality, and timely delivery.

Faced with challenges such as workforce shortages, recurring execution errors,
productivity losses, and decision-making delays, the project team adopted Lean
construction principles to drive operational excellence. Lean strategies—such as
collaborative partnerships, joint problem-solving, and cross-functional alignment—
enabled the team to overcome constraints and maintain resilience.

Key Lean tools deployed include the Last Planner System, Value Stream Mapping, Push
vs Pull techniques, Poka-Yoke, SMED, Work Sampling, and 5S Audits. These tools helped
eliminate waste, improve safety and quality, and accelerate construction timelines.

Innovative practices such as converting cast-in-situ systems to production systems (e.g.,
Box Culvert installation), Dry Premix Concrete Bags, Plaster machines, pre-fabricated
reinforcement cages, and modular Sharp Ply formwork further enhanced efficiency.
Mechanized solutions—boom placers, excavators, and walk-behind tools—were
introduced to mitigate labor fluctuations and uphold safety standards.

The project team, comprising engineers, supervisors, safety officers, and workmen,
remained unified in its pursuit of zero non-compliances and customer satisfaction. This
case study demonstrates how Lean implementation, combined with mechanization and
innovation, can transform construction delivery and foster a culture of continuous
improvement.
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Optimizing Tunnel Rings Storage Using Lean Principles : The Vertical Stacking
Solution

Shubham Singh?, Yadhnesh Rajendra Udas®, Onkar Nath Sharma®, Ajeet Kumar
Kohli® and Abhijeet Siddappa Gandage?

INICMAR University, School of Construction, Pune, India
YAFCONS Infrastructure Ltd., Mumbai, India
ABSTRACT

Purpose- This study aims to address the challenge of limited land availability in precast
casting yards by implementing a lean construction-based approach for vertical stacking
of precast tunnel segments. The objective is to improve space utilization, reduce
handling delays, and enhance operational efficiency.

Design/methodology/approach- In an Underground high speed rail project with a
production volume of 7,690 rings (76,900 precast segments), conventional horizontal
stacking led to excessive space usage and inefficient material handling. A transition to
vertical stacking in three layers was proposed and implemented. The solution was
guided by lean tools identified through a functionality-based framework, including first
run studies (FRS), visual management (VM), and failure mode and effect analysis
(FMEA)-based Risk Assessment. The implementation process involved site visits,
workflow analysis, and collaborative planning.

Findings- FRS helped identify the space constraints. VM provided clear operational
guidance and FMEA ensured safety in multi-level storage. The lean-based vertical
stacking system led to a 30% reduction in space required for segment storage.

Research limitations/implications- The study is based on a single infrastructure project,
and specific outcomes may vary depending on segment design, crane capacity, and site
layout. Further studies could explore long-term structural impacts or scalability in
diverse geographies.

Originality/value- This research presents a novel application of integrated lean tools to
solve spatial challenges in segment casting yards. It contributes practical insights into
space optimization, safety assurance, and workflow efficiency in high-volume precast
environments, providing a replicable model for similar urban infrastructure projects.
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Engineering Change for a Sustainable Tomorrow

At Larsen & Toubro, we believe that transformation begins with innovation
rooted in purpose: to build smarter, greener, and leaner. Our projects and
technologies exemplify this commitment to driving sustainable growth through

digital integration and process efficiency.

A shining example of this vision is the Technology Centre-IV (TC-IV) at our
headquarters, a landmark project that has earned prestigious recognitions from
the Indian Green Building Council (IGBC) for Net Zero Energy (Design), Near
Net Zero Water (Design), and Net Zero Waste (Design & Construction). TC-1V
stands as a testament to how lean principles and advanced digital tools can

harmonize to achieve sustainability at scale.

Equally pathbreaking is our foray into 3D Concrete Printing (3DCP), a digital
construction innovation where automated robotic printers build concrete
structures layer by layer, eliminating the need for traditional formwork. The result
is greater design flexibility, enhanced safety, higher productivity, and minimal
material waste. With its automation-driven workflow and reduced CO: footprint,

3DCP perfectly aligns with our lean and sustainable project delivery model.

Through initiatives like TC-IV and 3DCP, L&T Construction continues to
redefine India’s engineering landscape, integrating lean thinking, digital
technologies, and sustainability to deliver transformative impact for a resilient

future.
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MASTERS OF THE NATION

BUILDING INDIA’'S

TOMORROW

Building Values is a philosophy which we embraced not just to capture the true spirit of the
brand but also as a system of delivery to our clients.

At URC, our values define who we are. They are the fundamental beliefs of our
organization and our founder. They influence the way we work with each other and the way
our clients and wider communities experience us

Quality is what drives our business and keeps our clients committed to us in the long term.

Bhaggyam Gelleria, 2 Floor, No.18, Bazullah Road, Facing Arulambal Street, T. Nagar,
Chennai - 600 017. Tamil Nadu, India.
E: urctenders@urcc.in | W: www.urcindia.com

N
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INCREDIBLE ENGINEERING
INFRASTRUCTURE FOR FUTURE

Afcons Infrastructure Ltd is flagship infrastructure engineering and construction company of the Shapoorji Pallonji Group

-

- Presence/delivered projects in
25 countries across South Asia,
Africa, Middle East, and CIS

Ranked in Top 140 international
Contractors globally; 14th in
_=_ '~y - Marine & Ports; 12th in Bridges

i_i | 0L (ENR Survey 2024)

Won MAKE/MIKE award for nine
consecutive years

Afcons Infrastructure Limited
Regd. Office: Afcons House, 16, Shah Industrial Estata,

Veera Desai Road, Azad Nagar, Andheri(W),
Mumbai - 400 053, India, Tel.: +91-22-6719 1000

www.afcons.com | CIN No.: LA5200MH1976PLC0O19335
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WITH SUPPORT FROM A R C O P
J

ARCOP ASSOCIATES PRIVATE LIMITED, India 1
Celebrating ARCOP's 50 Years of Architectural Legacy in Indial

INSTITUTE FOR
LEAN CONSTRUCTION
EXCELLENCE

ARCOP is an established Architecture, Urban Design, Master Planning Practice
renowned for projects spanning across all categories as Residential, Mixed
-Use, Health Sector, Hospitality, Educational, Conventions. Five decades ago,
ARCOP embarked on a journey to shape India's architectural landscape.
Today, ARCOP stands proud, reflecting on half a century of designs that have
touched the hearts of communities across.

GOLF MANESAR GARDEN ESTATE, GURGAON THE LABURNUM, GURGAON

CLASSIC

JAYPEE GREENS, G. NOIDA TAJ CONVENTION & RESORT, GOA (CDG)

. ——= -
3 o 2 -

P

IIT HYDERABAD CAMPUS DESIGN

REAAY
CHOMUGARH PALACE HOTEL,

T ke B L b
PRAGATI MAIDAN REDEVELOPMENT
DELHI CHOMUGARH
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ENGINEERING A CENTURY

OF EXCELLENCE K

FORWARD FOCUS AGELESS VALUES

From humble beginnings to a powerhouse in Indian inf ructure,
KMV Projects Ltd. journey is a testament to vision, resilience, & innovation.

Projects Ltd.

A 100 YEAR LEGACY

KMV Projects Ltd. traces its origins
to the colonial era when

r. Kanakamedala Kotaiah began
constructing irrigation canals.

EXCELLENCE THAT SCALES

+ 18 states of operations in India
& I 2,950 crore turnover

* 2769+ employees

* 25% average annual growth "At KMV, We don't just build structures, we

« Known for cutting edge technology build legacies that inspire & endure.”
& Sustainable Practices Mr. K M V PRASAD RAO,

ing Director

* Quality-first engineering

2007-2009

‘Year of Incorparation

50# Cr Praject Win | — W

Employee Count - <100
Employee Count - 650 Emplayee Count - B50

Corporate Office:
KMV Projects Ltd. 12A,12th Floor,D.No- 2-91/5,Trendset Jayabheri Connect,
Kothaguda X Road,Kondapur,Hyderabad - 50008 £ kmvprojects.com
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Your Construction
Technology Partner

is a 500+ member team of ing Virtual Design & -enabled Project
ring & technology Halgk on (VDC) methodolo an : ement approach validates
advanced technol 5 f zonstructio es before
construction more predictabl i AR/VR, Data S
and cost-effective. W mbi |
h local execution y
expertise to deliver large, complex we bring
projects with confidence. ensuring constructability of building coordin
systems. ensuring proj
schedule and within budget.

"

.':\\,/’ /& i 3 A .
Planning Services Design Management Estimating & Costing Project Monitoring
Using BIM

R NirmaanXD

P I_ A N . NirmaanXD is a Saa$S platform for creating precise 4D
schedules from BIM models. It offers powerful features

to link model elements with activities, validate durations
= using quantities and crew productivity, and manage WBS

directly within the model. With NirmaanXD, schedules
become more accurate, highly visual, and easy to share
. with all stakeholders.

4D VISUAL PLANNING T T =

NirmaanXD helps planners visualize their P6 or MSP | =7 » l
schedules, understand the sequence of activities : =
and drive better alignment with the field.

= Intelligent activity linking to model

= Schedule validation for Quantities and Durations
= 4D Simulation with important filters

= AutoDesk Construction Cloud Integration

wwwveonstruct cem/sarvice-offerings-india’ salesinfo@vconstructin ‘a1 go28053867
@ wwwnimaanxd.com E products@veonsiructin % +g1 028053809
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