Construction Research
Congress 2018

Safety and Disaster Management

Selected Papers from the Construction Research Congress 2018

New Orleans, Louisiana, USA

2 — 4 April 2018

Editors:

Chao Wang Rebecca Harris
Christofer Harper Charles Berryman

Yongcheol Lee

ISBN: 978-1-5108-6230-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by American Society of Civil Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact American Society of Civil Engineers
at the address below.

American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, VA 20191

USA

Phone: (800) 548-2723
Fax: (703) 295-6333

WWW.asce.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



Construction Research Congress 2018

© ASCE

Contents

An Investigation on Stress among the Professionalsin the Indian

CONSLIUCLION TNAUSETY ..ttt st sneens

K. S. Anandh and K. Gunasekaran

Evaluating the Perfor mance of Machine L earning

Algorithmson Construction Accidents: An Application of ROC Curves.........

Pouya Gholizadeh, Behzad Esmaeili, and Babak Memarian

A Robotic Wear able Exoskeleton for Construction Worker’s

Safety anNd HEAITN ..o s

Yong K. Cho, Kinam Kim, Shaojun Ma, and Jun Ueda

Using Panoramic Augmented Reality to Develop a Virtual

Safety Training ENVIFONMENt ...

Ricardo Eiris Pereira, Masoud Gheisari, and Behzad Esmaeili

A Supervised L earning-Based Construction Workers
Stress Recognition Using a Wear able Electr oencephalography

(EEG) DBVICE.....coiiiieeieeie ettt ettt nn s

Houtan Jebelli, Mohammad Mahdi Khalili, Sungjoo Hwang, and SangHyun Lee

Developing Construction Workers Mental Vigilance Indicator sthrough

Wavelet Packet Decomposition on EEG Signals.........cccccevveveeveciecie e

Jiayu Chen, Zhenghang Lin, and Xiaoyang Guo

Using Unmanned Aerial Systemsfor Automated Fall Hazard Monitoring......

Masoud Gheisari, Abbas Rashidi, and Behzad Esmaeili

Wear able Insole Pressure Sensorsfor Automated
Detection and Classification of Slip-Trip-L oss of Balance

EVventsSin CoNStr UCLION VW Or KEE S. .. eeeiee e eeee et ee e e e ee e e e s e e e s s sneseeeessennneees

Maxwell Fordjour Antwi-Afari, Heng Li, JoonOh Seo, SangHyun Lee,
David John Edwards, and Arnold Yu Lok Wong

Adaptive Signal-Processing for BLE Sensorsfor Dynamic Construction

Proximity Safety APPHICALIONS.......ccooviieieiere e

Xiaoyu Y ang, JeeWoong Park, and Y ong K. Cho

Using Virtual Prototyping to Select Compatible Fall Protection

Supplementary Devicesfor Bridge Maintenance Work .........cccccceveeveeieecinnnnnns

Carlos M. Zuluaga and Alex Albert



Construction Research Congress 2018

© ASCE

Using Augmented Virtuality to Understand the Situational

AW €NESS MOUE ......ooiicieee e et reenne e
Siddharth Bhandari, Matthew R. Hallowell, Leaf van Boven,

Mani Golparvar-Fard, June Gruber, and Keith M. Welker

Data-Driven Approach to Scenario Deter mination for VR-Based
Construction Safety TraiNiNG ......ccooerererieiene e
Y unjeong Mo, Dong Zhao, Jing Du, Weihua Liu, and Ajay Dhara

Tracking Divergencein Workers Trajectory Patternsfor Hazard
SeNSING iN CONSEIUCLION ....oviieciiceeie et sneenn
Kanghyeok Y ang, Changbum R. Ahn, and Hyunsoo Kim

Advancing Construction Hazar d Recognition through Neur oscience:

M easuring Cognitive Response to Hazards Using Functional

Near INfrared SPECII OSCOPY ....c.ccoverrerrererieeitiriesieeeesee st sre st e e e sresse e seesaeseesneas
Mo Hu, Tripp Shealy, Matthew Hallowell, and Dylan Hardison

BIM-Enhanced Noise Hazard Training: A Pilot Study .........cccceeevevieicvieceenen,
Welle Wei and Chao Wang

Identifying Safety Hazardsin Design: Evaluating the
Difference between BIM and 2D CAD DrawingsS.......ccccuoeeeereenierenesiesiesseeseeseens
Dylan Hardison and Matthew Hallowell

Vision-Based Construction Activity Analysisin Long Video Sequencesvia
Hidden Markov Models. Experimentson Earthmoving Operations................
Dominic Roberts, Mani Golparvar-Fard, Juan Carlos Niebles,

JunY oung Gwak, and Ruxiao Bao

Social Influence on Construction Safety Behaviors: A Multi-User
Virtual Reality EXPErimMENt .......cccocviiiieiere et
Y angming Shi, Jing Du, Eric Ragan, Kunhee Choi, and Shuo Ma

Use of Analytical Toolsto Mitigate Mobile Crane-Related Failures.................
Congwen Kan, Chimay J. Anumba, Yihai Fang, and John |. Messner

Scaling Per sonalized Safety Training Using Automated
Feedback GENEratioN..........uiiieiiiie ettt e aee e eneeens
Idris Jeelani, Kevin Han, and Alex Albert

Integration of BIM, Bayesian Belief Network, and Ant Colony
Algorithm for Assessing Fall Risk and Route Planning...........ccccecvvvvevieneninnnene
Ting-Kwel Wang and Chang Qin



Construction Research Congress 2018

© ASCE

Monitoring Changesin Gait Adaptation to I dentify Construction
Workers Risk Preparedness after Multiple Exposuresto aHazard ................
Cenfei Sun, Changbum Ryan Ahn, Junseo Bae, and Matthew Johnson

[llumination and Visibility of Workersin Nighttime Highway
WOPK ZONES.....ooiiitieieeie sttt sttt ntesteese e etestesbeeneeneensessesneeneennens
Ali Jafarngjad, John A. Gambatese, and Chukwuma Nnagji

Creating a Safety Training and Competence Model for Construction
Craft ProfESSIONAIS.......cccciieiiiie et sae et reenseeaesneeas
Elyas Jazayeri, Huang Liu, and Gabriel B. Dadi

Assessing and Evaluating Subcontractor Management Safety Policies............
Elyas Jazayeri, Huang Liu, and Gabriel B. Dadi

M easures of Mental Alertness of Construction Workersto Enhance

JOD SITE SAFELY ..oveivieeee e e
Atefeh Mohammadpour, Mehdi Khalighi, Ebrahim Karan,

Michagl Bendele, and Ann Marshall

A Review of the Barriersto | mplementing Project

Risk Management and a Study of Their Impact on

Electrical Contractors Risk Maturity Levels.......ccooviinieiininencceeeesee
Anthony Perrenoud, Jafer Alnassar, Brian Lines, and Ben Bigelow

How Psychological Capital Affects Construction Workers
Safety Behavior: The Mediating Role of Safety Motivation..........c.ccccevevvnenee.
Dan Wang, Xueging Wang, and Lu Wang

Assessing the Effects of Tool-L oading Formation on Construction

Workers Postural Stability ........cccooeieririiree e
Houtan Jebelli, Kanghyeok Y ang, Mohammad Mahdi Khalili,

Changbum R. Ahn, and Terry Stentz

An Exploratory Study to Investigate Safety Climate among
Latino CoNStruCtion WOIrKEI'S ......cocuveieiie ettt
CarlaLopez Del Puerto, David Gilkey, Javier Irizarry, and Eddie Rivera

Safety L eader ship Effectiveness Assessment of Project Managersin the
Construction Industry: A Case Study of China........ccccocvvvveienieceneccerece e
Y anhong Ma, Chunlin Wu, Dongping Fang, and Chao Wang

Using the Risk Target Concept to I nvestigate Construction
Workers Potential Biasesin Assigning/Assuming Safety RisK .......cccccocvvienene
Mohammed Azeez and John Gambatese

Xi



Construction Research Congress 2018

© ASCE

Penetration of L eading Safety Indicatorsin the Construction Industry:
The Case Of TENNESSEL......cc.ic ittt e s e e saeenreennas
Noor S. Akroush and Islam H. El-Adaway

Three-Dimensional Visual and Collabor ative Environment for Jobsite
RiISK COMMUNICALION «..eeeee ettt e et e e e e et e e e e e e e e e e eeanneeeeeseanneneeeeesannnes
Abiodun Olorunfemi, Fei Dai, Liyaning Tang, and Y oojung Y oon

Theoretical Framework for Improving the Adoption of Safety
Technology in the Construction INAUSLIY .........cocuieririeienie e
ChukwumaNngji, John A. Gambatese, and Chinweike Eseonu

The Distracted Worker: Effect on Hazard Recognition and
Safety PErfOrMaNCE .....c..ooiiiiiicicese et
Mostafa Namian, Alex Albert, and Jing Feng

Consideration of Worker Safety in the Design Process:
A Statistical-Based Approach Using Analysisof Variance (ANOVA) ..............
Ali Karakhan, John Gambatese, Kasim Alomari, and Ding Liu

Validation of Time-Safety I nfluence Curve Using Empirical
Safety and Injury Data—P0iSSON REGreSSION .......ccveeevievivseeieese e see e
Ali Karakhan, Sathyanarayanan Rajendran, and John Gambatese

M echanism and M easur ements of Fall Due to L oss-of-Balance for
CONSITUCLION W OT KB S et e e e e e e e eeeaeeaeeeeeeaaaaaans
Chongsheng Cheng and Zhigang Shen

Examining the Relationship between Per sonality Char acteristics and
Worker’s Attention under Fall and Tripping Hazard Conditions....................
Sogand Hasanzadeh, Behzad Esmaeili, and Michael D. Dodd

Applications of Resilience Systemsin Construction Safety .........ccccccveveeienee.
Mohammed Azeez and John Gambatese

The Association between Risk Perception and the Risk-Taking
Behaviors of Construction WOrKers.........coceovveeeeienesie e e see e
Bac Dao, Sogand Hasanzadeh, and Behzad Esmaeili

Diagnosing Supervision Failuresin Preventing Falling
ACCIENTS TN CRINA....iiiiiiieee et e e
Zhijun Yin and Pingbo Tang

Design and Planning Opportunitiesfor Effectively Minimizing Worker
Exposureto Cumulative Health Hazards..........cccceoeveveveecieiece e
LindaTello and David Grau

Xii



Construction Research Congress 2018

© ASCE

Localizing Fire Stationsin School Districts by Developing a New
Generation of 3D Visualization UsSiNg GIS Data ........ccccevvrereeienenicneeiesiesees
Ajay Zalavadia, Vahid Balali, and Joseph Kim

Multi-Criteria Ranking Tool for Evaluating Buildings Evacuation
Using Agent-Based SIMUIAtion ..........ccccveeereneiesenieeiese e
Mohamed Marzouk and Basma Mohamed

Reaction Time Optimization Based on Sensor Data-Driven

Simulation for Snow Removal ProjectS........cocoiiirieiineneseeeeee e
Parinaz Jafari, Emad Mohamed, Mostafa Ali, Ming-Fung Francis Siu,

Simaan Abourizk, Lance Jewkes, and Rod Wales

Decreasing the Economic Vulnerability of the Built

Environment throughout the Disaster Recovery Processes:

An Agent Based Model FrameworK ...... ...
Mohamed Eid and Islam El-Adaway

Post-Disaster Interim Shelter Using Manufactured Housing Units:
Analysis of Systemsand Supply in the United States.........ccccceevveceiiecieceenee,
Jonathan Bartusiak and Hisham Said

Integration of Social Media and Unmanned Aerial Vehicles (UAVS) for
Rapid Damage Assessment in Hurricane Matthew ...
Faxi Yuan and Rui Liu

New Disastersin the Twitter sphere: How Communities Utilize

Social Media to Seek and Share Information in the

Wake of INduCed SEISMICITY .....cccvcieriiececeeie e
Andrew Tracy, Rudy Klucik, Amy Javernick-Will, and Cristina Poleacovschi

A Cyber-Physical System Approach for Intelligent Building
Emergency Evacuation Signage GUIdanCe..........ccceeceeeeieeiiesieeseeie e see e
Jun Zhang, RgjaR. A. Issa, and Rui Liu

How Construction Capacity Affects Housing Reconstruction in
LI = (0 (017 A | Y S
Erin Arneson, Matthew Hallowell, and Amy Javernick-Will

Enhancing Resiliencein Disaster Response: A M eta-Network
F N = RV TS A o] o] 0= T o S P
Jin Zhu and Ali Mostafavi

Optimal Material Selection Algorithm for Post-Disaster Shelters

Applying Analytic Hierarchy Process: A Case Study of Refugee

ShEltErsSin GEIMANY ..o e
Jiadong Zhu, Fatemeh Orooji, and Douglas Chelson

Xiii



Construction Research Congress 2018

© ASCE

Measuring the Social Impact of Innovation in the Fabrication and

Delivery of Post-Disaster Temporary Housing—2017 Firein

ChilEe Case SEUY .....cueeeeierieeeieeree et es 573
Miguel Mora and Burcu Akinci

Resilient Fire Prevention and M anagement Strategies for
Structuresand Materials Stored under Urban Bridges.........cccocovvvvrieeinncniene. 584
Jisoo Park, Yong K. Cho, and Jaewon Shim

Assessing the Vulnerability of Building Exterior Construction’s
Labor Wagesto Weather-Related Disastersin the United States...................... 594
Navid Ahmadi and Seyed Mohsen Shahandashti

Temporary Construction Signage: Driver Preferencesfor
WOrK ZONE SAFELY ..ottt na 604
Ziyu Jin and John Gambatese

A Comparison of Safety Climate and Safety Perfor mance between
Ontario’s Residential and Heavy Civil Construction Sectors.........cccccevevvvnenee. 614
Y uting Chen, Brenda McCabe, and Douglas Hyatt

Towards Improving Safety Performance of Transportation Maintenance
Workersthrough a Pre-Task Safety Talk Program........ccccccevevvieneneeniesennenn 624
Zamaan Al-Shabbani, Roy Sturgill, and Gabriel Dadi

Developing a Cost-Effective and Adaptive Training Program to Enhance
Construction Safety in Tunneling ConStrUCioN .........coocvvveieveneseneeeee e 635
Ming Lu and Monjurul Hasan

Statistical Results on Incidentsfor Formwork Safety in
CONCIELE SEFUCLUIBS......ei ettt ettt tae et et e e e st e e sreeesnaeeneeeeneesnreeas 645
Alan Haduong, Joseph J. Kim, and Vahid Balali

A Hybrid Logistic Regression and Spatial Analysis Approach for
Identification of Candidate Highway Safety Projects........cccccevvvvvinincnienennns 656
Jojo France-Mensah and William J. O’ Brien

Dynamics of Homeowner Mitigation Responseto WildfireHazard.................. 667
ElmiraKahor and Vanessa Vaentin

An Evaluation of the Failure Modes and Condition Assessment
Technologies for Small Diameter Ductile Iron PIpeS......cccccoevveceveeceeceesieenne, 678
Srinath S. Kumar, Hamed Zamenian, Dulcy M. Abraham, and D. Tom Iseley

Social Risk Conduction Analysis of Large-Scale Water
Conservancy Projects: A Set of Survey Datafrom China.........cccceeeeieieienene. 688
Anmin Wang, Y anxu Wang, Liqun Zheng, and Y ang Hu

Xiv



Construction Research Congress 2018

© ASCE

Impact of Advertising Signson Freeway Crasheswithin a Certain
DistanCe in MICHIGAN .....cviiiiiiiceere et sre s 698
Reza S. Shirazingjad and Ahmed Jalil Al-Bayati

L everaging Pedagogical I nnovation for Prevention through
Design Education: Lessons L earned from Serious Game Development ........... 706
ZiaUd Din and G. Edward Gibson

Improving Safety in Solar Installationsthrough
Prevention through DESIGN ... e 717
Chung Ho, Hyun Woo Lee, and John A. Gambatese

XV





