
CONSTRUCTION RESEARCH 

CONGRESS 2022 
Infrastructure, Sustainability, and Resilience 

 

SELECTED PAPERS FROM THE CONSTRUCTION 

RESEARCH CONGRESS 2022 

 

March 9–12, 2022 

Arlington, Virginia 
 

 

 

 

SPONSORED BY 

 

Virginia Polytechnic Institute and State University 

Construction Research Council 

Construction Institute of the 

American Society of Civil Engineers 

 

 

 
EDITED BY 

Farrokh Jazizadeh, Ph.D. 

Tripp Shealy, Ph.D. 

Michael J. Garvin, Ph.D., P.E. 
 

 

 

  

Published by the American Society of Civil Engineers 

 Construction Research Congress 2022 

 D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.c
om

 b
y 

18
.1

91
.1

92
.2

12
 o

n 
06

/0
2/

24
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Published by American Society of Civil Engineers 

1801 Alexander Bell Drive 

Reston, Virginia, 20191-4382 

www.asce.org/publications | ascelibrary.org 

 

Any statements expressed in these materials are those of the individual authors and do not necessarily 

represent the views of ASCE, which takes no responsibility for any statement made herein. No reference 

made in this publication to any specific method, product, process, or service constitutes or implies an 

endorsement, recommendation, or warranty thereof by ASCE. The materials are for general information 

only and do not represent a standard of ASCE, nor are they intended as a reference in purchase 

specifications, contracts, regulations, statutes, or any other legal document. ASCE makes no 

representation or warranty of any kind, whether express or implied, concerning the accuracy, 

completeness, suitability, or utility of any information, apparatus, product, or process discussed in this 

publication, and assumes no liability therefor. The information contained in these materials should not be 

used without first securing competent advice with respect to its suitability for any general or specific 

application. Anyone utilizing such information assumes all liability arising from such use, including but 

not limited to infringement of any patent or patents. 

 

ASCE and American Society of Civil Engineers—Registered in U.S. Patent and Trademark Office. 

 
Photocopies and permissions. Permission to photocopy or reproduce material from ASCE publications 

can be requested by sending an e-mail to permissions@asce.org or by locating a title in ASCE's Civil 

Engineering Database (http://cedb.asce.org) or ASCE Library (http://ascelibrary.org) and using the 

“Permissions” link. 

 

Errata: Errata, if any, can be found at https://doi.org/10.1061/9780784483954 

 

Copyright © 2022 by the American Society of Civil Engineers. 

All Rights Reserved. 

ISBN 978-0-7844-8395-4 (PDF) 

Manufactured in the United States of America. 

 Construction Research Congress 2022 

 D
ow

nl
oa

de
d 

fr
om

 a
sc

el
ib

ra
ry

.c
om

 b
y 

18
.1

91
.1

92
.2

12
 o

n 
06

/0
2/

24
. C

op
yr

ig
ht

 A
SC

E
. F

or
 p

er
so

na
l u

se
 o

nl
y;

 a
ll 

ri
gh

ts
 r

es
er

ve
d.

 



Preface 

The Construction Research Congress (CRC) 2022 Organizing Committee, Virginia Polytechnic 

Institute & State University (Virginia Tech), the Construction Research Council, and the 

Construction Institute (CI) of the American Society of Civil Engineers (ASCE) are pleased to 

present the CRC 2022 Proceedings. CRC is one of the leading international conferences in the area 

of construction engineering and management. The Congress is held every two years, which 

provides a university the opportunity to serve and host colleagues across the world for the 

interactive exchange of ideas, knowledge and research findings. CRC 2022 was hosted by Virginia 

Tech and its Vecellio Construction Engineering and Management Program (VCEMP) in the Via 

Department of Civil and Environmental Engineering. The conference was held in Arlington, VA 

on March 9-12, 2022. CRC 2022 was part of the first-ever joint conference of the Construction 

Research Congress and the Construction Institute Summit. This combination of academic and 

industry experts promoted wide-ranging discussions about finding real solutions to the most 

pressing societal and industry problems. 

 

 

The theme of the CI & CRC Joint Conference was: "Next Generation Construction." The joint 

conference's technical program provided insights on the latest research and industry practices that 

will lead to next generation techniques, technologies, and strategies to meet the many 21st century 

challenges in construction and the built environment. This unique setting allowed academic and 

industry peers from around the world to share insights with one another to promote progress in 

both research and practice.  

 

 

The Conference Proceedings contain 405 peer-reviewed technical papers, which were developed 

from over 690 abstract submissions. All submissions went through a two-step review process with 

a minimum of two external reviewers per paper, by a scientific community of hundreds of 

international construction experts. The work was exhibited at the conference in short presentations. 

The resulting proceedings are divided into four volumes: 

 

 

• Volume I: Infrastructure Sustainability and Resilience (69 papers) 

• Volume II: Computer Applications, Automation and Data Analytics (144 papers 

• Volume III: Project Management and Delivery, Controls, and Design and Materials (113 

papers) 

• Volume IV: Health and Safety, Workforce, and Education (79 papers) 

 

 

On behalf of the Organizing Committee, Virginia Tech, the Construction Research Council and 

the ASCE Construction Institute, we hope that the CRC 2022 proceedings reflect the vitality of 

the first-ever CRC and CI Joint Conference as well as our community’s research and its potential 

to better our industry. 
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