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It is with great pleasure that we welcome you to the 2015 Modular and Off-site Construction
[MOC] Summit & 1% International Conference on the Industrialization of Construction [ICIC]:
“An Odyssey to Industrialize Construction”, being held in Edmonton, Alberta, Canada on May
19-21, 2015. This exciting event encourages networking among academics, practitioners, and
industry stakeholders, and offers presentations encompassing leading edge research and best
practices in the area of modular and off-site construction.

Compared to traditional construction methods, the industrialized construction process reduces
cost and construction time, generates higher quality products, and creates healthier and safer
environments for workers and occupants. The 2015 MOC Summit & Ist ICIC brings together
researchers and industry stakeholders to showcase the benefits and address the challenges of
industrializing  building construction through a series of interactive presentations, panel
discussions, and mformation sessions.

Papers have been submitted to this year’s conference on a diverse range of topics; we have
accepted 78 papers from authors representing 13 countries, and spanning a number of different
session tracks:

(1) Advancements in Building Technologies

(2) Modular Construction & Prefab Architecture
(3) Productivity & Lean Construction

(4) Building Information Modelling (BIM)

(5) Wood Products

(6) Heavy Industrial Construction

(7) Modular & Offsite Construction Research

We are grateful to all who have committed significant time and expertise to make the 2015 MOC

2015 and 1%t ICIC a success, from planning and preparation, to submissions and presentations.
This conference would not have been possible without your efforts.

Welcome to Edmonton and the 2015 MOC Summit & 1st ICIC!

Best regards,

Editors, 2015 MOC Summit and 1%t ICIC
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SESSION TRACK PRESENTATIONS
ADVANCEMENTS IN BUILDING TECHNOLOGIES

presentation abstract:

Oft-site Solutions for General Contractors: Exploring the Options . ............ ... ... ... ...,

Mark Taylor and Randy Ludwar

Hi-velocity HVAC & IAQ Solutions for the Modular Construction Industry..........................

Timothy Prevost

The Stone Paradigm Shift: Ultra-Thin Veneer Stone and its Applications for the

Modular Construction Industry . .. ... ... e

Mike Nickel

Harness the Devil in the Details: Discover How Data-rich 3D Technology Minimizes

Overhead and Brrors . . ..ot e e e

Mark Greffen and Julie Pithers

Oftsite Business and Organizational Development: A Guide to Planning and Implementation ...........

Kevin Grosskopf, Christine Piper and Ryan E. Smith

Cavo Condominiums in Yellowknife, NT.: Lowering Cost in the High North—Case Study .. ......... ..

R. Wayne Guy

Modular Building R&D LAB: Benets of Collaboration Between the University

and the Industry . . ...

Ewelina Wozniak-Szpakiewicz

Chassis-Based Modular Structural Steel . . .. ..ot

Claire Matthews and Bob Simmons

full paper and presentation:

Permanent Modular Construction: Construction Performance .. ...... ...

Ryan E. Smith and Talbot Rice

Risk Mitigation through Tolerance Strategies for Design in Modularization. . .........................

Yasaman Shahtaheri, Christopher Rausch, Jeffrey West, Carl Haas and Mohammad Nahangi

Assessment of User Comfort Aspects of Industrialized Building Systems using

PROMETHEE and Delphi . . .. ... e e

Siamak Shahbazi, Samad Sepasgozar and Babak Shahbazi

A Framework for Comparative Evaluation of the Life Cycle Sustainability of Modular

and Conventional Buildings . ... ... ... e

Mohammad Kamali and Kasun Hewage
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Prefabricated Steel Buildings . . . ... 50-51
Ferzat Mercan

Facilitating Technology Transfer in Offsite Construction Between India
and the UK: Drivers and Challenges . . ....... ... e 53-58
Mohammed Arif, Aman Gupta and Isabela de Oliveira Bastos

Modularization Business Case: Process Flowchart and Major Considerations. . ......................... 60-67
William J. O’Brien, James T. O’Connor and Jin Ouk Choi

Modularization Business Case Analysis Tool: Learning from Industry Practices........................ 69-76
Jin Ouk Choi and James T. O’Connor

Defined Variables for Modular Construction Multi Project Scheduling . ........................ ... ... 78-84
Minjung Kim, Moonseo Park, Hyun-soo Lee, Hosang Hyun and Jeonghoon Lee

Robotic Assembly System for Steel Structures . ........ ... i 86-93
Ci-Jyun Liang and Shih-Chung Kang

Near Optimum Selection of Module Configuration for Efficient Modular Construction. ................ 95-104
Osama Moselhi and Tarek Salama

MODULAR CONSTRUCTION & PREFAB ARCHITECHTURE
presentation abstract:

Modular Instant Building System (MIBS): For Post-disaster Emergency Shelters and
Housing in the Less Developed Regions. . .. ... e 108
Pei Lin Tse

full paper and presentation:

Social Network Analysis of Stakeholder Relationships during Construction
Industrialization in China . . ... .. ... 112-119
Yingbo Ji, Xiaotong Li, Hong Xian Li, Shiguo Sun, Mohamed Al-Hussein and Limao Zhang

Modelling International Project Feasibility of Sustainable Construction Management:
Case Study of Tele-Communication TOWETS . . . ... ...t 121-129
Samad M. E. Sepasgozar, Gholam Reza Shiran, Khalegh Barati and Renard Y. J. Siew

Key Considerations Before Integrating Modular Construction: Adaptation to the
Traditional French Construction Processes . . ... ... .. ...t 131-142
Zakaria Dakhli, Zoubeir Lathaj and Marc Bernard

A Case Study on Micro Social Network Structure of Building Industrialization: Based

on Structural Hole Theory . . ... ... . 144-151
Guiwen Liu, Hongjuan Wu and Jian Lu
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Behavior of Double Fish Plate Connector between Steel Plate Shear Wall Structure and
Steel Framie . . .o oo 153-160
Guochang Li, Zengmei Qiu and ZhijianYang

From Digital to Physical: Advancing Industrialized Construction through Digital
Prototyping Processes . . . .. ..ot 162-170
Basem Eid Mohamed, Frederic Gemme and Aaron Sprecher

Estimation Formulas for Embedded-length of Connection Embedded-type Foundation
Unit Modular System . . . ... ... e 172-181
Keum-Sung Park, Sang-Sup Lee, Kyu-Woong Bae and Sung-Yub Hong

MODULAR CONSTRUCTION: CASE STUDIES & LESSONS LEARNED
presentation abstract:

A New Rotary Viscoelastic Damper for Industrialized Buildings . .............. ... ... ..., 184
Zhiwei Jiang

full paper and presentation:

Development of Conceptual Modular Building Unit Design Framework for Inexperienced
Designers at the Pre Design Stage . ... ... .. e 188-195
Jeonghoon Lee, Moonseo Park, Hyun-Soo Lee, Minjung Kim and Hosang Hyun

Steel Beam Column Joint with Discontinuous Vertical Reinforcing Bars.......................... ... 197-204
Ju-Yun Hu, Won-Kee Hong, Seon-Chee Park and Jisoon Kim

Design and Specification Compilation of a Modularized Pretfabricated High-rise Steel
Frame Structure with Inclined Braces Part I: Integral Structural Design . ............................ 206-213
Ailin Zhang, Xuechun Liu, Chen Tian, Xun Zhang and Yonggiang Tan

Experimental Research on Joint Mechanical Behavior of Container Structures....................... 215-222
Ye Lu, GuoQiang Li and Lei Mao

Automatic Estimation System of Building Frames Integrated with Structural Design
Information (AUtOES). . ... i 224-231
Chaeyeon Lim, Donghoon Lee, Won-Kee Hong and Sunkuk Kim

An Innovated Integrated Prefabricated Quarter System for the Migrant On-site Construction Workers
Of Cina . ..o 233-246
Tao Wang, Yulong Li, Guijun Li and Sijia Wu

Design and Specification Compilation of a Modularized Prefabricated High-rise Steel

Frame Structure with Inclined Braces Part II: Elastic-plastic Analysis and Joint Design................. 248-255
Xuechun Liu, Ailin Zhang, Chen Tian, Xun Zhang and Yonggiang Tan
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An Application of Fuzzy Ergonomic Assessment for Human Motion Analysis in Modular
COnStIUCHION . . . o oo e e 257-264
Alireza Golabchi, Sanguk Han and Aminah Robinson Fayek

PRODUCTIVITY AND LEAN CONSTRUCTION
full paper and presentation:

Toward a Simulation-based Approach for Emergency Evacuation Route Planning in
Metro StationS . . . ..o 268-275
Xianguo Wu, Mengjie Liu and Limao Zhang

Design Breakdown in Industrialized Construction: Supporting
Lean Manufacturing. . . .. ... ottt e e e e 277-284
Helena Lidelow, Gustav Jansson and Emma Viklund

BUILDING INFORMATION MODELLING (BIM)
full paper and presentation:

BIM-Integrated Simulation of Construction Operations for Lean Production Management............ 288-294
SooWon Chang, JeongWook Son, WoonSeong Jeong and June-Seong Yi

Learning from Previous BIM-based Modular Construction Cases: Qualitative
Comparative Analysis Approach. . ... . 296-302
Tae Wan Kim and Jung-ho Yu

Analyzing Obstacles and Exploring Opportunities to Improve Modular Industrialized
Construction in Lebanon . . ... ... 304-311
Farook R. Hamzeh, Omar Abdul Ghani and Hisham Abou Ibrahim

BIM-enabled Modular and Industrialized Constructionin China .. ............ .ot innon.. 313-320
Peining Hu and Jinyue Zhang

Implementation of Prefabrication and Offsite Construction Using BIM and
Lean Construction Techniques . .. ... 322-329
Michael W. Robey and Raja R. A. Issa

The Impact of Building Information Modelling (BIM) for Contractor Costing in Offsite
Construction Projects in the UK. . ... ... e 331-338
Tochukwu Moses, David Heesom and David Oloke

A Study on Freeform Optimization using BIM Technology. .......... ... ... .. .. 340-347
Tae Il Choi and Jin Woo Kim

Experimental Studies on Seismic Performance of Precast Steel Reinforced Concrete Frame
and CONNECtIONS . . . o ..ttt ettt et e e 349-357
Xiang Hu, Weichen Xue, Yanbo Sun and Chenguang Li
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Workspace Optimization for Modular Off-site Assembly ............. . ... i ... 359-366
Hosang Hyun, Hyun-Soo Lee, Moonseo Park, Jeong-Hoon Lee and Minjung Kim

WOOD PRODUCTS
presentation abstract:

The Wood Construction Horizon: Market and Technical Trends that will Affect the Off-site sector.......... 370
David Fell and Mark Kaustinen

Qualifying New Wood Products for National Building Code compliance: A Structural Insulated
Panel case Study . . ... ... e 371
Bruno di Lenardo and Jon Makar

Checker Building: A Tall Wood Building Design Project. . ... .. ... 372
Mohamad Nadim Adi, Drew Robert, Ying Hei Chui and Mohamed Al-Hussein

Potential benefits of Nanocellulose Crystal Reinforced Expanded Polystyrene (EPS) Foams
in the Construction Industry . . ... ... e e 373
Cagri Ayranci, Greg Kaufman, Rongbing Du, Mahsa Kalantari, Mark T. McDermott, Yaman Boluk

full paper and presentation:

Cross-Laminated Timber Tornado Safe Room as a Stand-aloneModule . ........... ... ... ... ...... 377-384
Jose Daniel Candelario and Sylvain Gagnon

HEAVY INDUSTRIAL CONSTRUCTION:
full paper and presentation:

Oscillation Reduction Method for Fast Crane Operation ................. ... 388-395
Thomas Kuo, Yu-Chou Chiang, Sheng-Yung Cheng and Shih-Chung Jessy Kang

Development of Novel Connections for Pre-cast Composite and Pre-cast Concrete Frames. ........... 397-404
Nzabonimpa Jean De Dieu, Won-Kee Hong, Seon-Chee Park and Sunkuk Kim

Experimental and Numerical Study of Seismic Performance of Precast Prestressed
Concrete Frame Internal Connection .. ........ ... .t e 406-413
Xiandong Liao and Xiang Hu

A National Multilevel Analytical Research Agenda to support Integrated Construction Supply Chains for
Offsite HOUSING SYStems. . . . . ..ottt ittt e e e e e e e e e e 415-422
Kerry London

An Analytical Investigation of Modular Concrete-filled Square Steel Tubes Based on the Strain
Compatibility . . . ... 424-431
Seon-Chee Park, Won-Kee Hong and Hyo-Jin Ko
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MODULAR AND OFF-SITE CONSTRUCTION RESEARCH AT THE UNIVERSITY OF ALBERTA
presentation abstract:

Application of Radio-Frequency Identication (RFID) System in Prefabrication of
Panelized Home for the Purpose of Real Time Production Control ............. ... ... ................ 435
Mohammed Sadiq Altaf, Ahmed Bouferguene and Mohamed Al-Hussein

full paper and presentation:

Productivity Based Management System for Offsite Manufacturing:
Case Study of Noralta . .. ... 439-447
Aladdin Alwisy, Samer Bu Hamdan, Ziad Ajweh and Mohamed Al-Hussein

Energy Performance Monitoring and Analysis of NetZero Energy Homes (NZEHS) .................. 449-456
Hong Xian Li, Haitao Yu, Mustafa Giil, Mohamed Al-Hussein, Ahmad Alrifai and Yang Li

Automation of Quantity Take-off for Modular Construction ............. ... ... .. .. 458-465
Hongru Zhao, Hexu Liu and Mohamed Al-Hussein

An Evaluation Method of Assessing the Low Back Muscle Fatigue in Manual
Material Handling . . ... ..o 467-475
Amin Komeili, Xinming Li, Mustafa Giil, Justin Lewick and Marwan El-Rich

Older Adult-centred Design . . ... ... ittt e 477-483
Mona Afifi, Mohamed Al-Hussein and Ahmed Bouferguene

ACCEPTED PAPERS

Construction-Centric Building Information Modelling to Facilitate
Building Panel Prefabrication. . .. ... ... . e 486-493
Hexu Liu, Gurjeet Singh, Youyi Zhang, Ming Lu and Mohamed Al-Hussein

Evaluation of the Impact of Multi-Skilled Labour on Wood Framing Stations
Using Hybrid Simulation. . . ... ... 495-501
Beda Barkokebas, Samer Bu Hamdan, Aladdin Alwisy and Mohamed Al-Hussein

Modular Home Oft-site Construction Production Line Improvement. ............................. 503-512
Youyi Zhang, Mohamed Al-Hussein and Mana Moghadam

Innovative and Energy Efficient Smart Window Based on
Nanomaterial Technologies. . ... ... 514-521
Rudra Dhar, Abdulhakem Elezzabi and Mohamed Al-Hussein

The Regional Industrial Symbiosis Model for Industrialized Construction
BCOSY S eI, . . ..o 523-530

Gui-wen Liu, Kai-jian Li, Yue Teng
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POSTERS

Corporate Real Estate: The Efficiency Model. .. ... e
Pooja Raghani

A Study on the Comparative Analysis of Industrialization of Residential Building

and Standards -Based on Korea, Japan and Canada-........ ... ... ... 535

Sujin Woo and Eun-Kyoung Hwang

Redefining Pre-fabrication to Complement the Human Experience............... ... ... ... it 536

Divya Raghani

Behavior of C-Shaped Beam to Hollow Square Section Column Connection
in Modular Frame. . . .. ... o
Keum-Sung Park, Sang-Sup Lee, Sung-Yub Hong and Kyu-Woong Bae

Mining workforce accommodation North Brazil. . ....... ... .. 538

Renato Gabrich and Edison Tateishi

Implementing BIM to streamline a Design, Manufacture and Fitting workflow:

A Case Study on a Fit-out Company inthe UK. . ... ... 539

Marina Machado, Jason Underwood and Andrew Fleming

Multi-Objective Life Cycle Analysis for Optimal Building Envelope Design. ............................. 540

Xinming Li, Hongru Zhao, Youyi Zhang, Xiaoxi Li, Hamid Zaman and Mohamed Al-Hussein

A Framework to Quantify the Economic Impact of Cold Weather on Ashphalt Paving
for Neighbourhood Roads. . ... ...
Monjur Panna, Ahmed Bouferguene and Mohamed Al-Hussein

Frozen Ground Engineering: A Technology with Potentials in
Modular Construction. . .. ... ...ttt ettt e
Muntaseer Kainat, Ahmed Bouferguene, Samer Adeeb and Mohamed Al-Hussein

Monitoring Building Energy Performance Under Occupancy in Cold Climate,

Fort McMurray, AIDerta. . . ... ... e
Tanzia Sharmin, Mohamed Al-Hussein and Mustafa Giil
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