Lecture Notes in Civil Engineering

Volume 356

Series Editors
Marco di Prisco, Politecnico di Milano, Milano, Italy

Sheng-Hong Chen, School of Water Resources and Hydropower Engineering,
Wuhan University, Wuhan, China

Ioannis Vayas, Institute of Steel Structures, National Technical University of
Athens, Athens, Greece

Sanjay Kumar Shukla, School of Engineering, Edith Cowan University, Joondalup,
WA, Australia

Anuj Sharma, Towa State University, Ames, [A, USA

Nagesh Kumar, Department of Civil Engineering, Indian Institute of Science
Bangalore, Bengaluru, Karnataka, India

Chien Ming Wang, School of Civil Engineering, The University of Queensland,
Brisbane, QLD, Australia



Lecture Notes in Civil Engineering (LNCE) publishes the latest developments in
Civil Engineering—quickly, informally and in top quality. Though original research
reported in proceedings and post-proceedings represents the core of LNCE, edited
volumes of exceptionally high quality and interest may also be considered for publi-
cation. Volumes published in LNCE embrace all aspects and subfields of, as well as
new challenges in, Civil Engineering. Topics in the series include:

Construction and Structural Mechanics

Building Materials

Concrete, Steel and Timber Structures

Geotechnical Engineering

Earthquake Engineering

Coastal Engineering

Ocean and Offshore Engineering; Ships and Floating Structures
Hydraulics, Hydrology and Water Resources Engineering
Environmental Engineering and Sustainability

Structural Health and Monitoring

Surveying and Geographical Information Systems

Indoor Environments

Transportation and Traffic

Risk Analysis

Safety and Security

To submit a proposal or request further information, please contact the appropriate
Springer Editor:

— Pierpaolo Riva at pierpaolo.riva@springer.com (Europe and Americas);

— Swati Meherishi at swati.meherishi@springer.com (Asia—except China,
Australia, and New Zealand);

— Wayne Hu at wayne.hu@springer.com (China).

All books in the series now indexed by Scopus and EI Compendex database!


mailto:pierpaolo.riva@springer.com
mailto:swati.meherishi@springer.com
mailto:wayne.hu@springer.com

Wenhui Duan - Lihai Zhang - Surendra P. Shah
Editors

Nanotechnology
in Construction for Circular
Economy

Proceedings of NICOM7, 31 October—02
November, 2022, Melbourne, Australia

@ Springer



Editors

Wenhui Duan Lihai Zhang

Department of Civil Engineering Department of Infrastructure Engineering
Monash University University of Melbourne

Clayton, VIC, Australia Parkville, VIC, Australia

Surendra P. Shah

Civil and Environmental Engineering
Northwestern University

Evanston, IL, USA

ISSN 2366-2557 ISSN 2366-2565 (electronic)
Lecture Notes in Civil Engineering
ISBN 978-981-99-3329-7 ISBN 978-981-99-3330-3 (eBook)

https://doi.org/10.1007/978-981-99-3330-3
© The Editor(s) (if applicable) and The Author(s) 2023. This book is an Open access publication.

Open Access This book is licensed under the terms of the Creative Commons Attribution 4.0 International
License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, adaptation, distribu-
tion and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license and indicate if changes were
made.

The images or other third party material in this book are included in the book’s Creative Commons license,
unless indicated otherwise in a credit line to the material. If material is not included in the book’s Creative
Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright holder.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore


https://doi.org/10.1007/978-981-99-3330-3
http://creativecommons.org/licenses/by/4.0/

Organization

Advisory Committee

S. P. Shah

K. Wang

K. Sobolev

M. S. Konsta-Gdoutos
L. Ferrara

Scientific Advisory Committee

K. Wang (Chair)
S. Chen (Secretary)
L. Ferrara

G. A. Ferro

W. Young

A. Heidarpour
M. Yellishetty

P. Mendis

V. Sirivivatnanon
S. Setunge

C. Chen

B. Samali

D. Law

C.Li

Z. Tao

R. S. Nicolas

W. Li

L. Zhang



vi

C. Caprani
H. Huang
D. Wu

B. Sainsbury
D. Robert
T. Yu

T. Ren

A. Remennikov
Y. Zhang

P. D. Silva
W. Gao
G.Li

X. Liu

K. Vessalas
R. Erkmen
R. Shrestha
J.Li

P. Thomas
N. Gowripalan
S. Nejadi

H. Wang

P. Mutton
R. Zou

Y. Huang

V. Tam

Y. Zhuge
M. Ghodrat
J. Zhao

Q. Zhang
M. M. Alam
K. Le

Local Organizing Committee

L. Zhang (Chair)

K. Sagoe-Crentsil (Co-Chair)
B. Chang (Secretary)

S. Miramini (Coordinator)
D. Chen (Coordinator)

S. Zhang

X. Yao

H. Sui

Y. Liu

Organization



Organization vii

F. Basquiroto
H. Nguyen
W. Wang

Award Committee

Y. Mai

D. Nethercot
J. Torero

S. T. Quek

R. Amal

M. Bradford
S. Kitipornchai
R. Kell

P. Phillip

A. Paradowska
R. Yeo



NICOM?7 Preface

The Seventh International Symposium on Nanotechnology in Construction
(NICOM7), with the theme of “Nanotechnology in Construction for Circular Econ-
omy”’, provided a bridge between research advances and industry/commercial oppor-
tunities within the construction sector underpinned by nanoscience. To this end,
NICOM?7 showcased the latest developments across the entire supply chain involving
researchers, manufacturers, suppliers, and end users.

NICOM?7 was delivered via a hybrid mode (onsite & online) for a total of 8
plenary/keynote speeches and 12 parallel sessions containing 61 presentations and
attracting nearly 100 attendees from Australia, China, Germany, Brazil, USA, India,
UK, and Singapore. It was jointly hosted by Monash University and the University
of Melbourne, Australia, and coordinated by an Advisory Committee (S. P. Shah,
USA; K. Wang, USA; K. Sobolev, USA; M. S. Konsta-Gdoutos, Greece; L. Ferrara,
Italy), Scientific Advisory Committee (49 members), Local Organising Committee
(12 members), and Awards Committee (11 members). The editors acknowledge
their excellent contributions that enabled successful delivery of NICOM?7, as well as
support from all reviewers, helpers, and conference organizers.

This proceeding volume is based on contributions presented at NICOM?7. The 56
high-quality papers/extended abstracts cover a wide range of topics across nanotech-
nologies in concrete structures, structural health monitoring, nanocomposite cement
replacements rails, pavements, Al and nanomodification of cementitious materials,
the alkali—silica reaction, concrete durability, geopolymer concretes, etc. The focus
of the proceedings is next-generation nanotechnologies for the broader construction
sector. The editors sincerely thank the authors for their outstanding contributions,
and hope the NICOM?7 experience will promote innovation to enhance the rapid
promotion and integration of nanoscience into mainstream construction practices.
The editors also anticipate that the proceedings of NICOM7 will have great value
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for both the research and engineering communities by advancing nanotechnology
initiatives towards a globally sustainable and innovative construction sector.

Clayton, Australia Surendra P. Shah
Honorary Chair

Parkville, Australia Wenhui Duan
Conference Chair

Evanston, USA Lihai Zhang
Conference Co-Chair
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