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Message from the Multi-conference Chairs

We are pleased to have had the opportunity to host the 2022 construction multi-conference held
at the University of Alberta, one of Canada's leading public universities, known for world-class
research and innovative discoveries.

The 2022 multi-conference event comprises the 30" annual conference of the International Group
for Lean Construction (IGLC), the Modular and Offsite Construction (MOC) Summit, and the
Construction Innovation Centre (CIC) Forum.

When compared to current conventional construction methods, lean construction and
industrialized construction offer a number of advantages, including increased productivity,
reduced costs and construction time, higher quality products, healthier environments for workers
and occupants, and decreased environmental footprint (CO, emissions).

As construction methods and technologies evolve, stakeholders need to be informed and
engaged at every phase of the construction project in order to effect a fundamental change in
construction culture. To address this need, the 2022 IGLC30 / MOC Summit / CIC Forum multi-
conference provided a venue for academics, practitioners, and industry stakeholders to share
their knowledge and expertise regarding the opportunities and challenges associated with
implementing innovative construction methods and technologies. Through participation in
interactive sessions and workshops, delegates challenged current policies and practices, and
discussed how to improve efficiency and productivity.

IGLCEE30 i< (| g

FORUNM

TR RESATOMAL CGROUF FOR | EAN CONSTRUCTION
MOTHILAR AMD OFFEITE CONSTRUGTION SUKMIT

CONSTRUCTION
IHMOVATEIN CENTRE

Multi-conference Chairs

Dr. Farook Hamzeh

Multi-conference Co-Chair
Chair, IGLC30

Associate Professor
Department of Civil & Environmental

Engineering, University of Alberta

Dr. Mohamed Al-Hussein

Multi-conference Co-Chair
Chair, MOC Summit

Professor
Department of Civil & Environmental

Engineering, University of Alberta

Dr. Yasser Mohamed

Multi-conference Co-Chair
Chair, CIC Forum

Professor
Department of Civil & Environmental

Engineering, University of Alberta



Organized by
University of Alberta (Edmonton, Alberta, Canada)

Hosted by
Department of Civil and Environmental Engineering at the
University of Alberta (Edmonton, Alberta, Canada)

Supported by

GRAHAM .

CONSTRUCTION
Capital > RN Project
Popwer( Leaders

K(Keller KUE

Construction Ltd.

TOGETHER BUILDING BETTER



TABLE OF CONTENTS

Design-for-Manufacturing-and-Assembly (DfMA) for the construction
industry: A review

Sara Rankohi, Carlo Carbone, Ivanka lordanova, Mario Bourgault

A proposed conceptual framework for computational design sustainability in
industrialized building

Sahar Soltani, Victor Bunster, Duncan Maxwell

Modular construction and circularity: A case study of a mass timber design
studio

Rafael Novais Passarelli

Development of decision-making tool for construction method selection:
Choosing and optimizing offsite construction

Emna Attouri, Zoubeir Lafhaj, Laure Ducoulombier, Bruno Linéatte

Novel panel system for concrete masonry walls

Mahmoud Elsayed, Alan Alonso, Rafael Gonzalez, Samer Adeeb, Carlos Cruz-
Noguez

loT-based architecture to improve workflow in bricks manufacturing

Dorra Karmaoui, Wassim Albalkhy, Thomas Danel, Zoubeir Lafhaj, Agnes
Jullien, Christophe Chapiseau

AWP for residential buildings to modular construction: A proposed
framework

Slim Rebai, Olfa Hamdi, Samer BuHamdan, Zoubeir Lafhaj, Pascal Yim
Lessons Learned from adopting modular construction in Brazil: A startup
journey

Jonas Silvestre Medeiros, Reymard Savio Sampaio de Melo

Using terrestrial laser scanning technology to assess the quality of
prefabricated concrete modules

Scott Bing, Thomas Danel, Zoubeir Lafhaj, Benjamin N'Guyen, Laure
Ducoulombier, Thierry Delvert

Offsite Construction education adoption in civil engineering undergraduate
curriculum: analysis and proposal

Filipe Gongalves Barros e Silva, Reymard Savio Sampaio de Melo

Environment-aware worker trajectory prediction using surveillance camera
on modular construction sites

Qiuling Yang, Qipei Mei, Chao Fan, Meng Ma, Xinming Li

17

25

34

42

50

58

66

74

82



Computer-vision based rapid entire body analysis (REBA) estimation

Chao Fan, Qipei Mei, Qiuling Yang, Xinming Li

Automated BIM-based CNC file generator for wood panel framing machines
in construction manufacturing

Mohammad Darwish, Fatima Alsakka, Sena Assaf, Mohamed Al-Hussein

Keyword identification framework for speech communication on
construction sites

Asif Mansoor, Shuai Liu, Ghulam Muhammad Ali, Ahmed Bouferguene,
Mohamed Al-Hussein, Imran Hassan

Simulation-based value stream map for manual steel fabrication
workstations

Abdulaziz Alattas, Alaedin Suliman, Kamyab Aghajamali, Zhen Lei

Data-driven cycle time prediction of fitting and welding stations in steel
fabrication

Kamyab Aghajamali, Alaeldin Suliman, Abdulaziz Alattas, Zhen Lei

A fuzzy-AHP and house of quality integrated approach for lean construction
concepts assessment in off-site construction

Anas Badreddine, Omar Azakir, Anas Itani, Mohamed Al-Hussein

Affordable wall panels using sustainable waste materials: a review

Mohd Akif Razi, Mohammad Kamali, Shahria Alam, Rehan Sadiq

Unmanned aerial vehicles usage on South African construction projects:
Perceived benefits

Opeoluwa Akinradewo, Clinton Aigbavboa, Matthew lkuabe, Samuel Adekunle,
Adetola Adeniyi

Hindering factors to the utilisation of UAVs for construction projects in
South Africa

Matthew lkuabe, Clinton Aigbavboa, Opeoluwa Akinradewo, Samuel Adekunle,
Adetola Adeniyi

A principal component analysis of organisational BIM implementation

Samuel Adekunle, Clinton Aigbavboa, Opeoluwa Akinradewo, Matthew lkuabe,
Adetola Adeniyi

Decision factors for the feasibility study of developing a prefabrication plant

Monika Patel, SeyedReza RazaviAlavi

Vi

90

98

106

114

122

130

138

146

154

161

169



Investigation of a novel insulation foam made from gypsum drywall waste

David R. Drake, Taiji Miyasaka

Process evaluation of construction methods to quantify safety

Nicole T. Odo, Jeff H. Rankin

A systematic review of quality management of offsite construction

Seth Yeboah Botchway, Wei Pan

Layout modelling of the built environment for autonomous mobile robots
using Building Information Modelling (BIM) and simulation

Gareth Byers, SeyedReza RazaviAlavi

A holistic approach to product evaluation and selection in industrialised
building: Benchmarking of long span, low carbon floor systems

Ivana Kuzmanovska, Victor Bunster, Angela Solarte, Duncan Maxwell

VDC management in the industrialization process using prefabricated
reinforcement cages. Case Study: Ovalo Monitor Bridge

Alejandro Palpan, Sandra Vega, Felipe Quiroz, Mark Vicufia, Rodrigo Tuesta,
Alexandre Almeida del Savio

Operations management concepts applied to offsite construction

Guillermo Prado Lujan

Carbon emissions comparison in modular and site-built residential
construction

Maryam Kouhirostami, Abdol R. Chini

vii

177

185

193

201

209

217

225

233





