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CONFERENCE PRESENTATION

Dear Participants,

itis with great pleasure that we welcome you to the ARTISTE 2025 International
Conference, which will take place in Turin, Italy, between September 14and 17,
2025. This exciting event will be held at the Valentino Castle, a historic
residence of the Royal House of Savoy and a UNESCO World Heritage Site since
1997. The ARTISTE 2025 technical program is designed to provide you with three
days of comprehensive learning and sharing opportunities. You will have the
chance to attend keynote lectures and talks on a broad range of topics related
to the application of Artificial Intelligence (Al) in Structural Engineering,
including evolutive intelligence models, deep learning, generative Al, advanced
neural network architectures (transformers, RNN, LLM, etc.), Al-assisted
design, predictive maintenance, structural performance optimization, anomaly
detection, and solutions for enhanced resilience and safety.

The topics covered in the technical program are diverse and include, but are not
limited to, interdisciplinary integration of Al in structural engineering, the use of
large datasets and computational power to generate automated solutions, and
new approaches to optimize design decisions, improve structural reliability,
and reduce costs. We will also examine the impact of emerging technologies in
addressing future challenges and opportunities in the field.

We believe that this program will provide you with an opportunity to explore the
latest research and advancements in Al applications to structural engineering,
as well as the challenges and prospects for the field. Additionally, you will have
the chance to interact with experts and colleagues from around the world,
sharing experiences, exchanging knowledge, and fostering new collaborations.
We hope that you find ARTISTE 2025 to be an engaging and fruitful experience
and look forward to welcoming you to Turin.

Sincerely,
The ARTISTE 2025 Chairpersons:

Giuseppe Carlo Marano, Domenico Asprone, Xinzheng Lu, Nikos D. Lagaros
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WELCOME FROM THE CHAIRPERSON
GIUSEPPE CARLO MARANO

Dear Participants,

as Chairperson of ARTISTE 2025, it is my privilege
to welcome you to Turin and to the halls of the
Castello del Valentino. This historic residence
opens its doors to a community reimagining
structural engineering with the tools of Al.
Alongside my fellow Chairpersons, | warmly thank
the Scientific and Organizing Committees, our
sponsors and institutional partners, the City of
Turin, and the many volunteers whose
commitment has made this conference possible.
My hope for these days is simple: that you discover ideas you can take home
and apply, collaborators you did not expect, and the confidence to test new
methods on real problems. Please use the poster sessions, coffee breaks, and
informal moments by the river to continue conversations that begin in the
lecture rooms. You will also find a program shaped with sustainability and
accessibility in mind, from low-waste catering to walkable transfers within
Valentino Park.

We invite you to the registration and welcome cocktail on Sunday, 14
September, in the Sala delle Colonne, and to the Gala Dinner on Tuesday, 16
September, at Ristorante Caprera 1883 on Corso Moncalieri. In between, take
time to explore Turin’s arcades, cafés, and riverfront; this city rewards curiosity.
Thank you for being here and for the work you bring to this community. | wish
you an inspiring and memorable conference.

Warm regards,

S Ude fonn_

Giuseppe Carlo Marano
Chairperson, ARTISTE 2025
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CONFERENCE VENUE

The Venue: Valentino Castle
(UNESCO WH List), on the banks
of the Po in the heart of Valentino
Park, has late-medieval origins.
Its most notable phase began in
1564, when Emanuele Filiberto of
Savoy purchased it. At the behest
of Maria Cristina, the Royal
Madam who favored this
residence and stayed here with the court, architects Carlo and Amedeo di
Castellamonte (1630-1660) transformed the villa into a castle, harmonizing its
elements. In the 19th century, for the 1858 Universal Exhibition, further
changes altered its “river villa”
character, privileging the city-
facing fagade with the addition of
the two side galleries of the
courtyard of honor. The Royal
School of  Application for
Engineers of Turin was established
here in 1859 and became the
Regio Politecnico in 1906.

How to arrive?  Click or Scan the QR code

From From From
Porta Nuova Station Porta Susa Station Turin Airport
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ROOMS Ground Floor
¢ Salone D’onore: Entrance
Plenary Hall

e Saladelle Colonne:
Registration & Hospitality:
welcome cocktail, coffee breaks,
and lunches

e Stanza della Caccia:
Parallel Session Room

e Stanza dei Gigli:
Parallel Session Room

e Stanza dello Zodiaco:
Parallel Session Room

e Stanzadelle Feste:
Quiet Work Lounge

e Stanza del Valentino:
Meeting Room Sala delle Colonne

Salone
D’Onore Stanza |,
dello
" Zodiaco .

Stanza _ Stanza . Stanza
della | dene [ 7T T T T i del
Caccia | Feste [ Valentino

First Floor - Piano Nobile
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PROGRAM OF THE CONFERENCE

PROGRAM OF ARTISTE 2025 CONFERENCE
September 14 September 15 | September 16 September 17
Sunday Monday | Tuesday Wednesday
8:30 - 9:00 Registration SALA clelle Colonne
SALONE D'ONORE
Opening Cerimony Keynote Lecture Keynote Lecture
Welcome speech of the Mark Sarkisian Sigrid Adriaenssens
9:00 - 10:45 Chairperson
Keynote Lecture Keynote Lecture Keynote Lecture
Xinzheng Lu Konstantinos Tsavdaridis Stergios Mitoulis
10:50 - 11:20 Coffee Break - SALA delle Colonne
SALONE D'ONORE SALONE D'ONORE SALONE D'ONORE
5505 A 5514A 5513 A
STANZA DELLA CACCIA STANZA DELLA CACCIA STANZA DELLA CACCIA
11:30 - 12:30 5502 A SS04A SS0LA
STANZA DEI GIGLI STANZA DEI GIGLI STANZA DEI| GIGLI
55010 A 5506 A 5509 B
STANZA DELLO ZODIACO STANZA DELLO ZODIACO STANZA DELLO ZODIACO
5503 A S507 SS15A
SALONE D'ONORE SALONE D'ONORE SALONE D'ONORE
5505 B 5514 B 5513 B
STANZA DELLA CACCIA STANZA DELLA CACCIA STANZA DELLA CACCIA
12:30 - 13:30 5502 B 5504 B S501B
STANZA DEI GIGLI STANZA DEI GIGLI STANZA DEI GIGLI
5510 B 5506 B 5509 C
STANZA DELLO ZODIACC STANZA DELLC ZODIACO STANZA DELLO ZODIACO
SS03 B SS09 A 5515B
13:30 - 14:30 Lunch Break - SALA delle Colonne
SALONE D'ONORE
Keynote Lecture Keynote Lecture Keynote Lecture
14:45 - 15:30 Bill Spencer Haijiat Adeli Filippe Ubertini
Keynote Lecture Keynote Lecture Keynote Lecture
15:30 - 16:15 Eleni Chatzi Yong Xia Josephine V. Carstensen
16:30 - 16:50 Coffee Break - SALA delle Colonne
SALONE D'ONORE SALONE D'ONORE SALONE D'ONORE
5512 s$s14C 5505 D
STANZA DELLA CACCIA STANZA DELLA CACCIA STANZA DELLA CACCIA
17:00- 1830 5502C 5504 C 5501 C
STANZA DEI GIGLI STANZA DEI GIGLI STANZA DEI GIGLI
5505C §503 C/s511 5509 D
STANZA DELLO ZODIACC STANZA DELLC ZODIACO STANZA DELLO ZODIACO
5508A 5508 B 5515 C
SALONE D'ONORE
Keynote Lecture Keynote Lecture P
i i
18:40-19:25 | Registration SALA delle Colonne Jose Matos Henry Burtan . . v
Salone d'Onore
Welcome Cocktail
19:00-21:30 SALA delle Colonne
21:00-23:30 Social Dinner
Canottieri Caprera
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DETAILED PROGRAM

Scan or click the QR code to access the live detailed program:

WELCOME COCKTAIL AND REGISTRATION
Sunday 14" September, 6.40 — 9.30 p.m. - Sala delle Colonne

On Sunday, September 14, the
Chairpersons and Organizing
Committee of ARTISTE 2025 will
welcome participants for registration,
followed by a welcome cocktail
reception in the Sala delle Colonne at
the Castello del Valentino. Join us to
collect your badge and meet fellow
attendees as we open the conference.
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KEYNOTE SPEAKER Monday 15" September - Morning

Generative Al-Driven Structural and Safety Desigh across Multiple-
Domain Engineering
Salone D’Onore 10.00-10.45 a.m.

XINZHENG LU
Tsinghua University, Beijing, China.

Biography
Prof. Xinzheng Lu is a Professor at the Department of
Civil Engineering at Tsinghua University of China, the
% Head of the Institute of Disaster Prevention and
‘ % Mitigation at Tsinghua University, the Editor-in-Chief of
the Engineering Mechanics journal (China Society of
Theoretical and Applied Mechanics), the Associate Editor of the Journal of
Structural Engineering-ASCE and Journal of Computing in Civil Engineering-
ASCE. His major research interests cover disaster prevention and mitigation
and intelligent design of civil engineering. He has published more than 200
papers and 8 books and his publications have received over 20000 citations.
He has been listed as one of the "most cited Chinese researchers" by Elsevier
(2014-2023). His research outcomes have been adopted by Chinese and
American design codes, major disaster simulation systems, structural
calculation software, and numerous landmark projects. He delivered multiple
keynote presentations at significant international conferences, including the
18th World Conference on Earthquake Engineering. He has received several
important awards, including the National Natural Science Award (Second Prize,
second contributor), the First-Class Science and Technology Progress Award of
Beijing (first contributor), the First Class Natural Science Award of Ministry of
Education of China (first contributor), the Distinguished Professor of Chang
Jiang Scholars Program of Ministry of Education of China and the J. M. Ko Award.
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Abstract

Generative Al-driven structural and safety design is a crucial element of smart
construction. Traditional human-centric methods are often inefficient and
overly dependent on individual expertise, frequently falling short of engineering
requirements. Targeting the intelligent design demand of multiple-domain
engineering (e.g., buildings, MEPs, and infrastructures), this study presents a
high-quality, efficient design method driven by generative Al. Based on
generative Al models such as diffusion models, generative adversarial
networks, and graph neural networks, an intelligent design algorithm is
proposed based on "data-knowledge-mechanics" fusion learning. This method
effectively addresses the challenges of limited training data and quality
inconsistency while ensuring compliance, safety, and cost-efficiency. Case
studies involving building structural design, fire sprinkler design, and rock-filled
dam designh demonstrate that Al-generated design outcomes achieve expert-
level quality, meeting design code requirements with significantly improved
efficiency (approximately 10 times faster than traditional workflows). This
research advances intelligent construction by creating a self-evolving
framework integrating domain knowledge with data-driven learning.
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KEYNOTE SPEAKER Monday 15" September - Afternoon

Al-informed Rapid Post-earthquake Inspection and Evaluation of Civil
Infrastructure

Salone D’Onore 2.45 - 3.30 p.m.

BILLIE F. SPENCER
Department of Civil and Environmental Engineering
University of Illinois Urbana-Champaign, USA.

Biography

B.F. Spencer, Jr. earned his Ph.D. in theoretical and
applied mechanics from the University of Illinois at
UrbanaChampaign in 1985. He was part of the
University of Notre Dame faculty for 17 years before
returning to the University of Illinois, where he holds the Nathan M. and Anne
M. Newmark Endowed Chair in Civil Engineering and previously served as the
Director of the Newmark Structural Engineering Laboratory. His research spans
structural health monitoring, structural control, stochastic fatigue,
computational mechanics, machine learning, and computer vision. Dr.
Spencer pioneered the use of magnetorheological fluid dampers for
earthquake and wind protection and advanced structural health monitoring
systems with smart sensors. Recognized with numerous awards, Dr. Spencer
is a Distinguished Member of ASCE and holds Foreign Memberships in several
international academies. He serves as the North American Editor in Chief of
Smart Structures and Systems and Executive Managing Editor of Earthquake
Engineering and Engineering Vibration.

Abstract

In the aftermath of an earthquake, rapid structural inspection and evaluation
are critical to ensure restoration of the normal order of life, work, and
production. Traditional manual visual assessments by certified inspectors are
slow, risky, and subjective, with limited availability delaying inspections. This
lecture presents two approaches for automated rapid post-earthquake safety
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assessment. The first uses sparse acceleration measurements to define
damage-sensitive features, inferred through a convolutional neural network.
Validated experimentally at E-Defense in Japan, it proves effective for high-rise
buildings. The second employs commercial UAV-collected images and a
graphics-based digital twin (GBDT), incorporating finite element (FE) and
photo-realistic computer graphics (CG) models. This approach is illustrated for
a 45-story building in Guangzhou, China. These strategies enable rapid
evaluation and efficient decision-making post-earthquake.
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KEYNOTE SPEAKER Monday 15" September - Afternoon

A Physics-Enhanced Approach to Modelling and Monitoring Dynamics
Salone D’Onore 3.30 -4.15 p.m.

ELENI CHATZI
ETH Zurich.

Biography

Eleni Chatzi is a Full Professor and Chair of Structural
Mechanics and Monitoring at the Institute of Structural
Engineering of the Department of Civil, Environmental
and Geomatic Engineering of ETH Zurich. She currently
serves as the President of the European Academy of
Wind Energy (EAWE). Her research interests include the fields of Structural
Health Monitoring (SHM), hybrid modelling for digital twinning, and data-driven
decision support for engineered systems. Her work in the domain of self-aware
infrastructure was recognized with a 2016 ERC Starting Grant award, the 2020
ASCE Huber Research prize, the 2020 EASD Junior Research Prize in the area of
Computational Structural Dynamics, and the 2024 SHM Person of the Year
award.

Abstract

Modern engineering systems face complex, nonlinear, and dynamic conditions
that challenge traditional modeling and monitoring approaches. While
advances in sensing technologies have enabled detailed data collection, these
datasets are often sparse, noisy, and distorted by environmental and
operational factors. As a result, purely data-driven methods often struggle to
effectively capture system behavior. This talk presents a physics-enhanced
digital twin framework that combines physics-based understanding -
particularly of system dynamics - with advanced data assimilation techniques.
By integrating domain knowledge with observational data, these augmented
twins provide interpretable, robust, and scalable solutions for system
management. Such a hybrid approach overcomes key limitations of traditional
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methods and supports improved decision-making for complex, real-world
systems. The presentation underscores how embedding physical principles
into digital models enables more resilient, aware and responsive engineering
infrastructure.
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KEYNOTE SPEAKER Monday 15" September - Afternoon

How Artificial Intelligence could be used towards the sustainable
Management of existing infrastructures
Salone D’Onore 6.40 - 7.25 p.m.

JOSE CAMPOS MATOS
ISISE, Department of Civil Engineering University of
Minho, Portugal.

Biography

Assistant Professor, with habilitation, at Department of
Civil Engineering of the School of Engineering of
University of Minho. Member of ISISE- Institute of
Sustainability and Innovation in Structural Engineering,
being the head of the Risk and Asset Management of Civil Infrastructures
(RAMCI) cluster. He is also the current Director of the Mobility and
Transportation HUB of Minho University (TMOB-HUB). Graduated in civil
engineering in 2002, he obtained a master's degree in civil engineering
structuresin 2008 and a PhD in civil engineering in 2013, in the field of reliability
and risk analysis of existing structures. Author or co-author of more than 350
publications in international conferences and journals, in the field of risk and
resilience analysis, O&M of civil infrastructures, quality control procedures,
among others. Jose C. Matos was also mentor/supervisor of many master,
doctoral and post-doctoral students, and participated in more than twenty
research projects, since 2013, attracting a fund larger than 8ME for the
University of Minho. Particularly, important to enhance the coordination of
COST Action TU1406, SIRMA INTERREG Atlantic, and more recently, NORISK
Erasmus Mundus Joint Master. He is also member of several associations and
policy makers, such as IABSE (currently Vice President, and Vice Chair of
Commission 5), fib (Chair of Commission 8) and EuroStruct (ex-President and

Founder).
," i’f ‘{h In collaboration with
¢ . .
Q:M:" P-OIIte-cmco Finanziato = ' 7 Ministero ™, Future
Y=y di Torino -ga'f‘U"w({veurom . ltaliadomani {7} dell'Universita e
N, 18 ad NextGenerationEU e BN o <> edella Ricerca U Research


https://artisteconference.polito.it/

ARTISTE 2025

14 -17 SEPTEMBER 2025
TORINO - [TALY

Abstract

Artificial Intelligence (Al) can significantly enhance the sustainable
management of existing infrastructures through various applications,
including, among others: (i) Predictive Maintenance: Al algorithms analyse data
to predict failures before they occur, reducing downtime and extending
infrastructure lifespan while minimizing resource use; (ii) Multicriteria
Optimization: Al models optimize the decisions concerning operation and
maintenance of infrastructures, leading to reduced carbon footprints; (iii) Asset
Monitoring and Inspection: Using Al-powered image and video analysis (e.g.,
drone, CCTV), infrastructure components like bridges, roads, and pipelines can
be regularly inspected for damages or degradation, enabling timely repairs and
extending their lifetime; and (iv) Integration with loT and Big Data: Combining Al
with loT devices and large datasets enables real-time decision-making,
proactive maintenance, and adaptive operations aligned with sustainability
goals. By leveraging these Al-driven approaches, it is possible to manage
infrastructure more sustainably, reducing environmental impact, and
extending infrastructure lifespan—all while maintaining safety and efficiency.
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KEYNOTE SPEAKER Tuesday 16" September - Morning

Innovative Applications of Al in Built Structures
Salone D’Onore 9.15-10.00 a.m.

MARK SARKISIAN
Skidmore, Owings & Merrill (SOM).

Biography

Mark Sarkisian, PE, SE, NAE, LEED BD+C, is a Partner of
Structural and Seismic Engineering at Skidmore,
Owings & Merrill in San Francisco, California. He
received his BS Degree in Civil Engineering from
University of Connecticut where he is a Fellow of the
Academy of Distinguished Engineers and his MS Degree in Structural
Engineering from Lehigh University. He also received an honorary Sc.D degree
from Clarkson University and an honorary MS degree from the Politecnico di
Milano. In 2021, he was elected to the prestigious National Academy of
Engineering (NAE) in the United States. His career has focused on developing
innovative structural engineering solutions for over 100 major building projects
around the world, including some of the world’s tallest. Mark holds 15 U.S. and
international patents for high-performance seismic structural mechanisms
and environmentally responsible structural systems. He has the written the
book entitled “Designing Tall Buildings — Structure as Architecture” with the
second edition recently released by Routledge - Taylor & Francis.

Abstract

Artificial intelligence is currently being applied across a wide range of fields,
from self-driving car technology to art and music generation. The built
environment can be enhanced through artificial intelligence (Al), from seismic
assessment to construction verification and infrastructure health monitoring.
A variety of computer vision approaches have been used for these purposes,
including novel combinations of established machine learning, optical
character recognition and geometric methods. Using this technology and to
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help automate the construction verification process, machine learning models
were trained to identify structural components from site photos and “read”
shop drawings. These tools could be used to support construction inspection
efforts and to reduce shop drawing review times from several days to a matter
of hours, with an engineer reviewing a summary output from a machine learning
program. Augmented reality techniques have led to creative methods of
constructing structures. Examples will be shown where digital mapping of the
site is overlayed with construction. Constructed projects designed by SOM with
be presented.
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KEYNOTE SPEAKER Tuesday 16" September - Morning

Structural Design Codes with Al: From Safety Margins to Smart Design
Salone D’Onore 10.00-10.45 a.m.

KONSTANTINOS DANIEL TSAVDARIDIS
Department of Engineering, School of Science &
Technology City St George’s, University of London.

Biography

Professor Tsavdaridis holds the Chair of Structural
Engineering in the Department of Engineering, School
of Science & Technology at City St George’s, University
of London, Head of Structural Engineering Laboratory,
and Director of the 3- D Modular Building Construction (3DMBC) research
group. His research focuses on innovative designs for structural members,
seismic behavior of highly optimized tall buildings and towers, and the
application of 3D printing in construction. In 2019, he was awarded with a
Senior Fellowship from the Royal Academy of Engineering to work on
digitalization, modular construction and its circular economy aspects. The
recent years he is focusing on the application of Al into the design of structures
and he is the Founder & Chief Scientist of Efestos Hub — a data company
decarbonizing AEC through Al. Professor Tsavdaridis is a Chartered Engineer
and Fellow of the Institution of Civil Engineers (CEng FICE) and the Institution
of Structural Engineers, and contributes to CEN/TC and BSi committees for the
development of structural guidelines and standards in Europe and UK.

k

Abstract

This presentation explores how Artificial Intelligence can transform traditional
structural design codes, such as the Eurocodes, by enhancing accuracy,
reducing conservative safety factors, and enabling optimized designs. Al,
especially physics-informed models, offers the ability to predict and distinct
complex failure mechanisms and their combinations that elude simplified
mechanical models—particularly in thin-walled steel structures and steel-

," i’f ‘{b In collaboration with

¢ . .

Q:M:'l gp_lll_teg:nlco Finanziato % ' ) . P Ministero = FAu‘(t;re“
iy R L Saptiious quropen B0 Italiadomani {7 dell'Universita iaigatice
W, 1 NextGenerationEU . BN e <7 edellaRicerca Research


https://artisteconference.polito.it/

ARTISTE 2025

14 -17 SEPTEMBER 2025
TORINO - [TALY

concrete composite systems where multiple or interconnected failure modes
may occur. These insights are vital as the industry shifts toward modern
methods of construction, such as modular systems, where adaptability and
predictive intelligence are key. Al agents and assistants can act as design co-
pilots, streamlining code interpretation and adaptation for projectspecific
optimizations. Computer vision and pattern recognition are employed to
assess the structural components— paving the way for a circular economy in
construction. Moreover, Al enhances predictive modelling accuracy and
provides real-time assistance in delivering higher quality, code-compliant
structures that reflect the real-world behavior of materials and connections
more faithfully.
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KEYNOTE SPEAKER Tuesday 16" September - Afternoon

Machine Learning — An increasingly Ubiquitous Technology: Advances
and Pitfalls
Salone D’Onore 2.45-3.30 p.m.

HOJJAT ADELI
The Ohio State University.

Biography

Hojjat Adeli is currently an Academy Professor at The
Ohio State University where he held the Abba G.
Lichtenstein Professorship for ten years. He has
authored over 650 research and scientific publications
in various fields of computer science, engineering,
applied mathematics, and medicine, including 16 ground-breaking high-
technology books, and holds a U.S. patent. He has received over 80 awards and
honors including eight Honorary Doctorates and several Honorary
Professorships. He is the Editor-in-Chief and Founder of journals Computer-
Aided Civil and Infrastructure Engineering, now in 40th year of publication, and
Integrated Computer-Aided Engineering, now in 33rd year of publication. He is
also the Editor-in-Chief of the International Journal of Neural System since
2005. He has presented Keynote Lectures at 128 conferences in 47 different
countries. He is a member of 5 national academies, a Distinguished Member of
ASCE, and a Fellow of AAAS, IEEE, AIMBE, and ANA. He is a Clarivate Analytics
Highly Cited Researcher in three different categories of Computer Science,
Engineering. and Cross Field.

Abstract

Machine learning (ML) is a key and increasingly pervasive technology in the 21st
century. It is going to be transformational on the way people live and work. The
ML algorithms developed by the author and his associates developed over the
past four decades are reviewed briefly. Examples of recent and innovative
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applications of ML in various fields are described. Current limitations of ML
technology are delineated. Superintelligent agents are discussed as the next
frontier of Artificial Intelligent (Al). Finally, attention is drawn to the potential
abuse of Al technology, safety concerns, and negative impact of Al on the
society and human race.
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KEYNOTE SPEAKER Tuesday 16" September - Afternoon

Computer Vision-based Full-field Vibration Measurement of Large-scale
Structures

Salone D’Onore 3.30-4.15 p.m.

YONG XIA
The Hong Kong Polytechnic University.

Biography

Prof. Yong Xia is a Professor at the Department of Civil
and Environmental Engineering of the Hong Kong
Polytechnic University. He is the Director of the
Guangdong-Hong Kong Joint Laboratory for Marine
Infrastructure. Dr. Xia’s main research area is structural
health monitoring. He has developed advanced Al technologies and applied
them to largescale practical structures, including the 600-m tall Canton Tower,
632-m tall Shanghai Tower, 1377-m long main span Tsing Ma Bridge, 1018-m
long main span Stonecutters Bridge, the world’s longest 55-km long Hong
Kong-Zhuhai-Macao Bridge, and PolyU Footbridge. He has published over 180
refereed international journal papers, co-authored three research books, and
secured over 50 research projects totaling HK$85 million (US$11 million) as the
Pl. Dr. Xia is now the Co-Editor-in-Chief of Advances in Structural Engineering.
He has been awarded The Nishino Prize, State Technological Innovation Award
in China, PolyU President’s Award, ASCE Greater China Award, among many
others.

Abstract

Full-field displacement measurement is essential in evaluating the structural
performance of long-span bridges and high-rise buildings. This study develops
a novel, cost-efficient, and high-resolution dynamic displacement monitoring
method using one digital camera. The complex real environment and full-field
motion are overcome by the developed phase-based optical flow algorithm.
The technique is applied to a long-span bridge and a high-rise building. One
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camera was set at a far distance of over 600 m away to measure the full-field
motion of the entire structure. Moreover, a Convolutional Bokeh tracking
method is developed to measure the vibration of structures in the evening
under low-light conditions.
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KEYNOTE SPEAKER

Tuesday 16" September - Afternoon

Artificial Intelligence in Structural Engineering: From Statistical and
Machine Learning to Causal Analysis
Salone D’Onore 6.40-7.25 p.m.

HENRY BURTON
_\‘; . University of California, Los Angeles, Department of

Civil and Environmental Engineering.

———t- - Biography
Dr. Henry V. Burton is an Associate Professor and the
- Presidential Chair in Structural Engineering in the
_'_' Department of Civil and Environmental Engineering at

the University of California, Los Angeles. His research is
directed towards understanding and modeling the relationship between the
performance of infrastructure systems within the built environment, and the
ability of communities to minimize the extent of socioeconomic disruption
following extreme events. Dr. Burton is a registered structural engineer in the
state of California. Prior to obtaining his PhD in Civil and Environmental
Engineering at Stanford University, he spent six years in practice at Degenkolb
Engineers, where he worked on numerous projects involving design of new
buildings and seismic evaluation and retrofit of existing buildings. He is a
recipient of the National Science Foundation Next Generation of Disaster
Researchers Fellowship (2014), the National Science Foundation CAREER
Award (2016), and the Structural Engineering Association of Southern
California (SEAOSC) S.B. Barnes Research Award (2024).

Abstract

Collecting and analyzing empirical data are essential to learning and
implementing lessons in structural engineering. Historically, the methods that
have been used to analyze and draw conclusions from such data have been
limited to statistical and machine learning. The models developed using these
techniques are able to capture associative relationships between important
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variables. However, the intervention decisions geared toward enhancing the
resilience of infrastructure should ideally be informed by an understanding of
the causal mechanisms that drive their performance. This presentation will
advocate for a paradigm shift in structural/earthquake engineering where the
language, tools, and models that have been developed to draw causal
conclusions from observational data are adopted. Several categories of data-
driven structural/earthquake engineering problems that can benefit from
causal insights will be examined. Example applications of causal analysis to
structural/engineering problems will be highlighted, including case studies
where machine learning models are used to establish causal relationships.
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KEYNOTE SPEAKER Wednesday 17" September - Morning

Learning to Design Lightweight Structures: Accelerating Form-Finding
through Machine Learning and Differentiable Programming
Salone D’Onore 9.15-10.00 a.m.

SIGRID ADRIAENSSENS
ﬂ Form Finding Lab, Princeton University.
E
N,
. =

L
4

s

Biography

Sigrid Adriaenssens investigates the mechanics of
large-span structural surfaces, particularly under
extreme loading and during construction. Her research
integrates advanced analytical models, numerical form
finding, fluid-structure interaction, and machine
learning to accelerate structural design and optimization. This framework has
enabled innovations from adaptive shading shells to large-span elastic
gridshells. In 2025, she was appointed Director of Princeton University’s Keller
Center for Innovation in Engineering Education. She held the Francqui Chair at
Ghent University (2024) and the Myron Goldsmith Visiting Chair at Illinois
Institute of Technology (2023). Her recognitions include Fellow of the ASCE
Structural Engineering Institute, Vice President of IASS, the DigitalFUTURES
Matthias Rippmann Award, the 1JSS Pioneer’s Award and the ASCE’s George
Winter Award. She directs Princeton’s Form Finding Lab and co-chairs the IASS
Continuous Shells Working Group. At Princeton, she teaches nonlinear
mechanics, structural design, and the integration of engineering with the arts.

(

b

Abstract

Through evolutionary refinement, natural forms such as seashells have
achieved exceptionally high stiffness-to-weight ratios. At the meso and
architectural scale, designing such lightweight forms poses significant
computational challenges. Their nonlinear mechanical behavior governs their
optimal form, necessitating advanced design methods which are
computationally expensive. In this talk, we present novel numerical methods
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that apply machine learning and differentiable programming to accurately
accelerate the design of such forms across multiple scales. We showcase the
practical value of our methods for the design of beam networks, masonry
vaults, and gridhells; and validate our numerical results with physical
experiments and demonstrators. Our work bridges the gap between
computational mechanics and artificial intelligence, facilitating the design of
mechanically efficient forms, bringing us closer to the material economy and
elegance exemplified in natural forms.
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KEYNOTE SPEAKER Wednesday 17" September - Morning

Non-destructive bridge damage characterisation: from traditional
approaches to novel ensemble learning
Salone D’Onore 10.00-10.45 a.m.

STERGIOS-ARISTOTELES MITOULIS
University of Birmingham.

Biography

Stergios is the leader of the Metalnfrastructure.org and
bridgeUkraine.org initiatives. Stergios has a sustained
record of grantwinning with more than € 8 million of
funding which he received by the UKRI and Horizon
Europe. He led and won recently a € 1.65 million MSCA-
SE-2021, the ReCharged project, leads the € 5 million HORIZON-CL5-2023-D4-
01-01 ZEBAI project demos and leads the € 2.5 million HORIZON-MISS-2021-
CLIMA-02 the RISKADAPT project pilots. He is the Editor in Chief of the ICE
Journal of Bridge Engineering. Stergios’ expertise is in climate resilience,
sustainability, and digitization of critical infrastructures. During his academic
career he has supervised more than 30 doctoral and postdoctoral researchers
with a publication record exceeding 200 papers. He is known for his expertise
in bridges. He is a member of the BSI B/525/10 CEN/TC250/HG-Bridges, the BSI
Mirror Group of Eurocodes, and UK delegate of the BSI CEN/TC250/SC8 WGS6,
Bridges & the BSI committee B/525/8 and B/538/5.

Abstract

This presentation explores the evolution of bridge condition assessment from
traditional engineering methods to state-of-the-art digital and data-driven
approaches. It begins by revisiting conventional techniques, including visual
inspections, forensic investigations, and finite element back-analysis, as
applied in landmark case studies such as the Polyfytos Bridge in Greece. These
foundational methods provide the baseline upon which more advanced
technologies—such as Synthetic Aperture Radar (SAR) Interferometry, UAV-
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based photogrammetry, and Digital Twins—are introduced and critically
evaluated. The transition from analogue to digital methods is examined in the
context of ageing infrastructure, sustainability, resilience, and the need for
rapid, scalable, and cost-effective solutions. Through selected European
research projects and real-world applications, the talk proposes a multi-scale
and multi-sensor methodology that combines traditional engineering judgment
with next-generation monitoring and modelling systems. Next, a novel, cause-
agnostic, machine learning framework for non-destructive bridge damage state
identification is presented, purposefully developed for applications with
extremely limited datasets. We demonstrate the evolution of an ensemble-
based methodology, from the use of general regression neural networks
(GRNN) to an enhanced artificial neural network (ANN)-based cascade model,
which integrates a new input-doubling data augmentation technique grounded
in response surface linearisation. Applied to a real-world balanced cantilever
bridge, our method successfully predicted tendon losses in three
interdependent deck zones using only 81 observations. The presentation will
discuss the theoretical underpinnings, model architecture, validation results,
and potential for deployment across infrastructure portfolios, with a particular
emphasis on the method’s applicability to data-scarce environments and
digital twin platforms.
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KEYNOTE SPEAKER Wednesday 17" September - Afternoon

Advancing SHM: Leveraging Al-Driven Algorithms to Integrate
Multimodal Sensor Data, Models, and Structures at a Territorial Scale
Salone D’Onore 2.45-3.30 p.m.

FILIPPO UBERTINI
University of Perugia, Italy.

Biography

Filippo Ubertiniis a Professor of Structural Design at the
University of Perugia, where he coordinates the
International PhD Program in Civil and Environmental
Engineering. He graduated cum laude in Civil
Engineering from the University of Perugia in 2005 and
obtained his PhD from the University of Pavia in 2009. In 2008, he was a visiting
scholar at Columbia University. He is the Head of SHMLab at UNIPG
(www.shmlab.eu) and has authored over 170 papers in highimpact
international journals. His research focuses on SHM, emphasizing physics-
based methods and Al. Prof. Ubertini serves on the editorial board of MSSP and
other international journals and is Vice-President of FABRE Consortium
(www.consorziofabre.it/en). He has been Pl of several research projects,
including an ongoing FIS 2021 Advanced Grant (www.smssafest-fis.com). He
has delivered plenary/keynote lectures at prestigious conferences, including
SPIE-NDE 2025, IODMAC 2024, SPIE-NDE 2024, CMMOST 2023, TEST&E 2022,
Eurodyn 2020, and CBPAT 2020. Dr. Ubertini is ranked \#2 in Structural
Engineering in topitalianscientists.org list. His contributions have been
recognized with several awards, including ANIV 2010 Award and best paper
awards at EVACES 2011, IOMAC 2019 and EUROSTRUCT 2023.

Abstract

Advancements in Al and sensing technologies are transforming structural
health monitoring (SHM), a crucial tool for maintaining aging infrastructure and
cultural heritage structures. Despite progress in Al-driven analysis and
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selfsensing materials, effective prognosis in civil engineering remains
challenging due to the gap between data-driven insights and physics-based
models. To enable risk-informed decision-making on a larger scale, SHM must
evolve into a multi-scale framework that integrates diverse sensor data with
computational modeling, shifting from individual structures to interconnected
networks. This talk explores cutting-edge SHM research, focusing on the
integration of advanced sensing, Al analytics, and computational models. Key
topics include self-sensing materials for smart masonry, deep learning and
statistical pattern recognition for damage classification, and metamodeling
with Bayesian inference for improved structural assessment. These
innovations pave the way for smarter, data-driven infrastructure and built
heritage management.
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KEYNOTE SPEAKER Wednesday 17" September - Afternoon

Al Modeling of Expert Preferences in Freeform Structural Optimization
Salone D’Onore 3.30 -4.15 p.m. [Remote Connection]

JOSEPHINE VOIGT CARSTENSEN

Gilbert W. Winslow Career Development (Associate)
Professor Department of Civil and Environmental
Engineering, MIT.

Biography

Josephine Carstensen is the Gilbert W. Winslow Career
Development  (Associate) Professor in MIT's
Department of Civil and Environment Engineering
(CEE). She leads the Carstensen Group, where her work spans from developing
computational design frameworks for various structural types, scales, and
design scenarios to experimental investigations that are used to inform
necessary algorithmic considerations. Dr. Carstensen has received awards for
both research and teaching, including the National Science Foundation
CAREER award, the Maseeh Award for Excellence in Teaching, and the Ole
Madsen Mentoring Award. She joined the MIT CEE faculty in 2019 after two
years as a lecturer at MIT, jointly appointed in CEE and Architecture. She
received her PhD from Johns Hopkins University in 2017 and holds a B.Sc. and
a M.Sc. from the Technical University of Denmark.

Abstract

The building and construction industry is a significant source of greenhouse gas
emissions. The quantities of structural materials used globally correspond to
approx. 10% of the annual carbon emissions. Reducing the embodied carbon
of new construction is needed, especially considering the predicted population
growth and urbanization. Recommended strategies include using more
environmentally friendly materials and/or structural optimization. Topology
optimization is a promising design method in this context since the resulting
designs often significantly outperform conventional lowweight designs. It is a
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computational approach that generates efficient material layouts tailored to a
user’s specific design requirements. To take full advantage of its exploratory
power, topology optimization leaves the user as a passive observer who
initiates the design process and assesses the quality of the designh upon
completion. The resulting structural designs are typically high-performing and
have high levels of geometric complexity. However, ensuring the physical
performance is adequately predicted by a fully automated design approach
requires including all relevant operating conditions, mechanical behaviors, and
fabrication constraints. This talk will discuss different strategies to include
relevant considerations for topology-optimized design of low-carbon civil
structures, including methods that use Al to leverage human designers’
experiences.
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THEMATIC SESSIONS

SS01 - Probabilistic Digital Twins in Structural Health Monitoring
Pier Francesco Giordano', Luca Rosafalco? and Matteo Torzoni?
'Politecnico di Milano, Department of Architecture, Built Environment and
Construction Engineering.
2Politecnico di Milano, Department of Civil and Environmental engineering.

In the past decade, the digital twin paradigm has emerged across various
scientific fields, enabling diagnostic and predictive capabilities that surpass
those achievable with traditional computational models. A digital twin is
defined as a virtual representation that replicates specific attributes of a
natural or engineered system or process. This digital representation
continuously mirrors its physical counterpart by assimilating sensor data and
refining its predictive capabilities. Through this continuous updating, digital
twins can simulate what-if scenarios, supporting control actions or predictive
decision-making aimed at maximizing value.

This session aims to gather contributions highlighting the impact of digital twins
for structural health monitoring, control in structural engineering, and
predictive maintenance of engineering systems.

Contents of interest include, but are not limited to, the following topics:
e Uncertainty quantification and propagation in digital twins.
e Simulation and computational efficiency.
e Adaptivity.
e Decision support.
e Data assimilation for parameter and state estimation.
e Hybrid physics-data approaches.
e Surrogate modeling.
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SS02 - Transfer learning for Structural Health Monitoring: innovations and
applications
Valentina Giglioni', Jack Poole?, Ilaria Venanzi' and Keith Worden?
"University of Perugia, Italy.
2University of Sheffield, UK.

The recent developments in computer science and sensor technology have
contributed to enhancing the spread of Artificial Intelligence-based SHM
methods. However, the availability of sufficient labeled data covering various
environmental conditions and different health states often poses a significant
challenge for the application of supervised learning in real-world monitoring
scenarios, making it difficult to develop models capable of providing contextual
information and robust damage assessment algorithms. Moreover, typical
Machine Learning (ML) classifiers fail to generalise across different domain
distributions, meaning that each SHM system would require a bespoke ML
algorithm. With the purpose of handling the diverse structural properties,
environmental characteristics and sensor data within a given population (i.e.
group) of monitored structures, Transfer Learning (TL) presents a potential
solution. Conventional ML models are adapted to leverage knowledge from a
source structure and afterwards enhance diagnosis on a related target domain
with missing or scarce information. This special session aims to explore the
latest innovations and applications of TL techniques in SHM, including
practical implementations, experimental findings and new methodologies to
enhance the quality of damage assessment across multiple structural
configurations. Specifically, the interest is to discuss TL-based solutions to
sparse data in real-world SHM challenges, relating to similarity quantification,
sensor network heterogeneity and variability in environmental conditions. The
session aims to contribute to bridge the gap between theoretical developments
and practical deployment of TLin SHM, in view of more informative and reliable
monitoring systems that can be implemented across diverse structures and
infrastructures.

Some of the key topics of interest in this session include:
e TL-based strategies for SHM.
e Utilisation of domain-invariant features.
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e Understanding the influence of environmental conditions in TL.

e Damage assessment across multiple structural configurations.

e Similarity quantification between structures to ensure positive
transfer.

¢ Data-fusion TL to handle sensor network heterogeneity.

¢ Finite Element Models to enhance knowledge transfer.

e Solutions to the lack of labeled data.
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SS03 - Machine Learning Techniques in Uncertainty Quantification in
Structural Engineering
Subrata Chakraborty' and Sudib Kumar Mishra?
'Department of Civil Engineering, Indian Institute of Engineering Science and
Technology, Shibpur, India.
2Department of Civil Engineering Indian Institute of Technology Kanpur, UP, India.

Uncertainty quantification in structural engineering is an emerging field,
particularly for structural reliability analysis (SRA), reliability-based design and
optimisation (RBDO) and structural health monitoring (SHM) in Civil,
Mechanical and Aerospace Engineering. However, ensuring acceptable
accuracy in SRA, RBDO, and SHM mostly leads to the requirement of repeated
solutions of complex numerical problems modelled by the finite element
method or other numerical techniques. A multitude of Machine Learning (ML)
algorithms are being used to develop predictive models for uncertainty
quantification in SRA, RBDO, and SHM applications. These predictive models
reduce the computational cost by ensuring the required accuracy.
Developments in this direction are gaining increasing momentum. ML is a key
application area of Artificial Intelligence (Al) for automatically creating
predictive models. With this backdrop, the proposed mini-symposium
attempts to serve as a platform for exchanging ideas and sharing current
research on various ML algorithms in uncertainty quantification for SRA, RBDO
and SHM applications. More specifically, the topic of interest encompasses the
applications of artificial neural networks (ANN), support vector regression
(SVR), Kriging and Gaussian Process Regression (GPR), Bayesian methods,
etc., with active learning perspective in the context of the aforementioned
applications.

The contents of interest include, but are not limited to, the following topics:
¢ MLtechniqgues in uncertainty quantification for SRA applications.
e MLtechniques in uncertainty quantification for RBDO applications.
e MLtechniques in uncertainty quantification for SHM applications.
® Active Learning Algorithms in ML techniques for uncertainty
quantification in structural engineering.
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SS04 - Data-Driven and Al-Assisted Evaluation and Design of Cement-
Based Materials and Structures for Environmental Sustainability
Jinjun Xu', Cristoforo Demartino?, Marco Martino Rosso?®, Kai Wu* and
Yohchia Frank Chen®
"Nanjing Tech University, P.R. China.
2Roma Tre University, ltaly.
3Politecnico di Torino, Italy.
“Tongji University, P.R. China.
5Pennsylvania State University, USA.

In recent years, the integration of data analytics and Artificial Intelligence (Al)
into the construction sector has begun to transform how materials are
developed and used, particularly within the realm of cement-based materials.
Driven by the need to minimize environmental impacts and enhance the
sustainability and resilience of building practices, these technologies are
playing a crucialrole in evolving industry standards and practices. However, the
challenges of ensuring that these new materials and methods can be
introduced in the industry reveal significant gaps in current research,
particularly in terms of environmental sustainability. This special session
focuses on cutting-edge research and innovations in data-driven strategies and
Al applications for the sustainable and resilient design of cement-based
materials and structures. It features contributions on Al-enhanced predictive
modeling, optimization of material compositions, and advanced analytics for
design, retrofit, lifecycle assessment, and resource efficiency. These
contributions showcase significant progress in reducing environmental
impacts and enhancing structural resilience, while also highlighting the need
for further research to address challenges like data scarcity, model predictive
performances, and the integration of Al with traditional construction methods.
This issue aims to drive advancements towards smarter, more resilient, and
environmentally friendly building solutions.

Contents of interest include, but are not limited to, the following topics:
e Data-driven optimization of cement-based compositions
e Data-driven design of cement-based structural components
e Alin cement-based material and structure design
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¢ Probabilistic analysis and evaluation for cement-based materials and
structures
¢ Performance prediction using advanced machine learning algorithms
e Case studies on sustainable and resilient cement-based construction
practices using data-driven and Al-assisted approaches
,‘;gji;{b In collaboration with
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SSO05 - Innovative Al approaches in Structural Optimization, Design and
Control
Jonathan Melchiorre', Salvatore Sessa?, Amedeo Manuello Bertetto' and
Francesco Marmo?
"Politecnico di Torino, Italy.
2Universita degli Studi di Napoli Federico Il Italy.

During the last decades, advancements in Artificial Intelligence (Al), supported
by high-performance computing, have revolutionized problem-solving
paradigms in structural engineering. Moving beyond conventional optimization
frameworks, Al-driven methodologies now enable algorithmic form-finding,
generative design exploration, and autonomous control systems, redefining
how engineers synthesize structural performance with architectural
innovation.

The Special Session "Innovative Al Approaches in Structural Optimization,
Design, and Control" seeks to highlight the potential of Al in structural
engineering. By integrating cutting-edge computational techniques, Al-driven
methodologies enhance multi-objective decision-making, , refine form-finding
processes and pioneer adaptive designs that balance resilience, costs and
sustainability. Contributions will address how Al contribute to explore non-
intuitive design solutions, reduce computational costs and bridges gaps
between structural mechanics and architectural creativity.

The session invites interdisciplinary contributions from researchers and
practitioners to explore emerging computational frontiers. Through
interdisciplinary collaboration, the goal is to explore how Al can shape the
future of the built environment, paving the way for more intelligent, efficient,
and sustainable structural solutions.

Contents of interest include, but are not limited to, the following topics:
e Multi-objective optimization in structural engineering
e Al-driven form-finding techniques
e Structural identification and monitoring
e Risk analysis, vulnerability, and resilience assessment
e Shape-resistant structures and optimized design
e Topology optimization and innovative materials
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e Surrogate models for structural optimization
e Automation in construction and adaptive design
¢ Real-time control and Al-enhanced decision-making frameworks
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S§S06 - Structural identification and knowledge transfer for civil
engineering applications
Stefania Coccimiglio’, Gaetano Miraglia', Eleonora Maria Tronci? and
Rosario Ceravolo'’
"Politecnico di Torino, Italy.
2Northeastern University Boston, USA.

The special session focuses on innovative strategies for knowledge transfer,
and linear and nonlinear system identification in civil Structural Health
Monitoring (SHM). We welcome contributions that explore methodologies for
processing vibrational and environmental data to improve the assessment,
diagnosis, and predictive capabilities of structural models through data-driven,
model-driven and hybrid approaches. Papers will cover topics such as system
identification (linear and nonlinear), signal processing, machine learning,
knowledge transfer, domain adaptation, population-based SHM, model
updating, and analysis of monitoring dataset including static, dynamic and
remote data. Emphasis will be given to different level of damage identification:
detection, localization, and quantification. Contributions focusing on
advanced data sources, such as satellite-based monitoring and remote
sensing, for population-based SHM applications are particularly encouraged.
The session will also be an opportunity to present the research conducted
within the PRIN SAT4SHM project. The session aims to bring together
researchers working at the intersection of computational intelligence, digital
modeling, and structural engineering, encouraging discussions on how to
enrich SHM frameworks for existing structures.

Contents of interest include, but are not limited to, the following topics:
e System identification
¢ Knowledge transfer
e Application on full scale structures
e Remote sensing
e Dataintegration and fusion for monitoring
e Machine learning and optimization
¢ Non Destructive Test
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SS07 - Emerging Applications of Large Language Models (LLMs) for
Structural Engineering
Adriano Castagnone’ and Giuseppe Carlo Marano?

TCEO S.T.A. DATA srl
2Politecnico di Torino, ltaly.

The advent of Large Language Models (LLMs) is triggering a profound
transformation in the field of engineering an structural computation, heralding
a radical shift in design and analysis processes. This presentation aims to
explore how such models transcend the role of mere automation tools to
emerge as genuine cognitive partners. We will discuss emerging methodologies
that enable LLMs to interact with computational software, interpret complex
data, and assist in the generation of preliminary models. The most concrete
opportunities will be examined, such as accelerating iterative design cycles
through the optimization of complex solutions and the verification of regulatory
compliance.

However, an in-depth analysis cannot overlook critical challenges. Key issues
will be addressed regarding the reliability of generated data and the urgent need
to develop rigorous validation protocols, essential to ensure the integrity and
safety of structural analyses and thus shape the future of the profession. The
Special Issue will be devoted to the design, modelling, analysis, construction,
and other aspects of the technology of all types of shell and spatial structures.

These may include, but are not limited to:

e Cognitive Role of LLMs - Moving beyond automation to become
partners in structural design and analysis.

e Integration with Computational Tools - Enabling interaction with
structural software, data interpretation, and preliminary model
generation.

e Opportunities for Acceleration — Optimizing complex solutions,
speeding up iterative design cycles, and ensuring regulatory
compliance.

e Critical Challenges — Addressing data reliability, validation protocols,
and safety in structural analysis.
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SS08 - Hybrid Al Strategies in Seismic Engineering: A Machine Learning
Framework for Structural Systems
Farzin Kazemi', Neda Asgarkhani' and Robert Jankowski'

'Gdansk University of Technology, Poland.

This special session introduces a hybrid artificial intelligence framework that
integrates advanced machine learning techniques with conventional seismic
engineering practices to predict and analyze dynamic responses of diverse
structural systems. By combining data-driven algorithms with numerical-
based models, the proposed framework offers enhanced accuracy and
reliability in forecasting seismic behavior in steel and reinforced concrete (RC)
structures, steel and RC shear wall systems, lateral force-resisting system, and
other construction typologies. Considering historical seismic records,
laboratory experiment data, and high-fidelity computational simulations, the
framework employs machine learning methods, ensemble strategies, and
transfer learning to extract critical features from complex datasets. These
hybrid Al strategies allow for the identification of nonlinear response patterns,
real-time adaptation to evolving seismic conditions, and improved estimation
of displacements, interstory drift, residual deformation, stress distributions,
and energy dissipation during earthquake events. This special session
advances the state-of-the-art in seismic response prediction while
contributing to the development of resilient infrastructure. The integration of
hybrid Al strategies into seismic engineering represents a transformative step
toward smarter, safer, and more adaptive structural systems in earthquake-
prone regions. It provides a solid foundation for future studies aimed at design
optimization, seismic performance assessment, seismic failure probability,
seismic risk assessment, and promoting sustainable practices in civil
engineering. Overall, this framework marks a significant advance in using Al for
practical seismic engineering and retrofitting structures.

Contents of interest include, but are not limited to, the following topics:
e Overview of hybrid Al strategies in seismic engineering, structural
designing, and retrofitting structures
e Integration of machine learning with traditional numerical-based
models for monitoring and real-time response assessment
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¢ Applications of machine learning methods for passive, semi-active,
and active control of lateral force-resisting systems to improve
structural behavior
e Data-driven and ensemble methods for feature extraction, nonlinear
response prediction and uncertainty quantification
¢ Advanced machine learning methods in seismic probabilistic analysis,
predictive models, and estimation tool
e Machine learning-based response curve prediction compared with
traditional seismic analysis methods
Improvements in machine learning algorithms and adaptation techniques,
including transfer learning across structural types
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SS09 - Intelligent Non-destructive Testing and Evaluation for Structures
Songping Liu', Roman Maev?, Zenghua Liu® and Feifei Liu'
TAVIC Composite Technology Center, China.
2Windsor University, Canada.
3Beijing University of Technology, China.

The more complex the structure and the larger its size, the higher the
manufacturing cost, the longer the manufacturing cycle, and the higher the
requirements for manufacturing quality. In many industrial and application
fields, complexity, large-scale, high performance, multi-functionality, long
service life, and low cost have become important development directions for
structural optimization design, high-efficient and quality manufacturing and
safe service in recent years. By developing advanced intelligent non-
destructive testing and evaluation (iINDT&E) methods, technologies, and
equipment, information reflecting the performance, function, manufacturing
quality, health, and service safety of the structure can be obtained. The results
of deep mining and intelligent analysis of detection data using artificial
intelligence models can be used for structural design optimization,
manufacturing process improvement, and health detection and service safety
monitoring of structures. The development of advanced 3D visualization
detection techniques and equipment can achieve accurate detection and
evaluation of high-value complex and large-scale structures. With the
development of artificial intelligence technology, many iNDT&E methods,
models, and instruments with machine learning and deep learning
characteristics have been continuously applied in practice. This topic is aimed
at research and development, manufacturing and service of structures and
high-value products, attracting researchers and scholars engaged in INDT&E
and related fields to introduce relevant research results, share their own
research and application results, and jointly promote the development of
iNDT&E techniques.

Contents of interest include, but are not limited to, the following topics:
¢ Intelligent characterization, detection and evaluation methods.
¢ Intelligent detection and evaluation model and simulation.
¢ Intelligent detection and evaluation algorithm and test verification.
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3D visual inspection and intelligent evaluation techniques.
Multi-method integration of intelligent detection and evaluation
techniques.

Intelligent inspection and evaluation techniques in structural design
optimization, intelligent manufacturing and service safety
applications.

Artificial intelligence for INDT&E.

Structure design and iNDT&E.

Intelligent manufacturing and iNDT&E.

Structural health inspection.

Life assessment using iNDT&E.
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SS10 - Artificial Intelligence for Sustainable Seismic Risk Reduction of
Structures
Guido Camata’, Fabrizio Mollaioli? and Giuseppe Quaranta?

TUniversity of Chieti-Pescara, ITALY.
2Sapienza University of Rome, ITALY.

The dramatic seismic events occurred in Italy in past 15 years have clearly
highlighted that reconstruction and restoration costs of large territories are
unsustainable by the governments. Also, cities downtime for reconstruction
has a dramatic societal impact, such as depopulation and disaggregation of
social tissue. To mitigate the effects of these catastrophic events, the only
known way is the prevention by reduction of seismic risk. This is intended as a
diffuse incentive for reinforcement and retrofitting of buildings and
infrastructure, to bring seismic risk below acceptable thresholds. However, a
diffuse seismic risk reduction still would involve significant costs and
downtime and also a massive employment of raw material with consequent
harmful environmental impacts. This special session is joint with the Project of
National Relevant Interest PRIN 2022 AI-SUST ( https://www.prin2022aisust.it/)
which gathers all these aspects, proposing a breakdown way of facing the issue
through the aid of artificial intelligence (Al) techniques. The idea developed in
this research project is to bring artificial intelligence techniques to become a
real aid to the current strategic decision processes (what to do and where). The
topics addressed in this special session aim at implementing an artificial
intelligence architecture supporting users (engineers and public
administrators) in designing sustainable and strategic seismic retrofitting
interventions to protect structures and infrastructures against the
consequences of earthquakes.

Contents of interest include, but are not limited to, the following arguments:
e Artificialintelligence methods for sustainable seismic risk reduction of
structures
e Evaluation of Retrofitting solutions
¢ Dynamic Identification of structures under earthquake scenarios
e Computational Intelligence methods for Earthquake Design,
retrofitting, and safety assessment of structures
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e Sustainability in regional scale seismic risk reduction policies
supported by intelligent systems
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SS11 - Graphs for Structural Engineering
Daniel Brennan', Brennan Klein? and Keith Worden'

'University of Sheffield, UK.
2Northeastern University, USA.

Graphs have long been used for representing complex data structures and, as
such, provide a natural framework for modeling the complex properties and
interactions found in civil engineering structures. The recent development of a
population-based approach within the field of Structural Health Monitoring
highlights how graphs can be used to model heterogeneous civil structures.
Furthermore, by combining Machine Learning and Network Science, these
approaches can provide a measure of similarity in structures. This special
session focuses on gathering contributions in accordance with the application
of graphs, networks, and associated machine learning techniques in the field
of structural engineering.

Contents of interest include, but are not limited to, the following topics:
e Graph Neural Networks
e Graph Machine Learning
* Network Science
e GraphTheory
e Knowledge Graphs
e Graph Embeddings of civil structures
¢ Irreducible Element models
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S§S12 - Al-driven Transport Infrastructure Management: future of next
smarter bridges and tunnels
Bernardino Chiaia’, Giuseppe Carlo Marano' and Andrea Benincasa?

"Politecnico di Torino, Italy.
2Nemesis Ingegneria Srl.

[The session will be conducted in Italian with simultaneous translation
into English.]

Artificial Intelligence (Al) is transforming how we manage critical transport
infrastructures (bridges, tunnels, and highways) enhancing safety, efficiency,
and cost-effectiveness. This special session brings together researchers,
engineers, and transport network operators to explore cutting-edge Al
applications in infrastructure monitoring, predictive maintenance, and risk
assessment. Whether you’re an academic pushing the boundaries of Al or a
practitioner managing transport networks, this session will provide actionable
insights to future-proof infrastructure management. Join us to discuss how Al
can set new standards, before the competition does!

Contents of interest include, but are not limited to, the following topics:
e Al-powered predictive maintenance - Reducing downtime and
extending asset lifespan.
e Real-time structural health monitoring — Using sensors and machine
learning for early defect detection.
e Data-driven decision-making — Optimizing inspections and resource
allocation for operators.
Case studies from industry leaders — How concessionaires and infrastructure
owners are already benefiting from Al.
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S$S13 - ML-Enabled Conceptual Structural Design
Kam-Ming Mark Tam’, Pierluigi D’Acunto? and Robert K. Otani?
"The University of Hong Kong.
2Technical University of Munich.
3Thornton Tomasetti.

This special session focuses on advancing the integration of artificial
intelligence (Al) and machine learning (ML) into conceptual structural design,
with the goal of fostering innovation at the intersection of computational
intelligence and structural creativity. It brings together researchers, designers,
and engineers who are exploring novel AI/ML methods to support early-stage
design processes. Topicsinclude accelerating forward and inverse form-finding
and topology exploration workflows, as well as techniques for incorporating
structural knowledge and physical constraints.

The session will spotlight developments such as equilibrium-aware design with
ML, physics-informed learning, deep geometric reasoning, and generative
approaches that enhance design exploration and performance. Emphasis will
be placed on emerging methods that enable collaboration between humans
and machines, promote explainability, and support the creation of intelligent
and intuitive design tools.

Topics of interest include, but are not limited to:
e ML for Form-Finding and Topology Optimisation
e Geometric Deep Learning in Structural Design
e Generative Al for Innovative Structural Systems
e ReinforcementLearning and Decision-Making in Structural Exploration
¢ Al-Enhanced Structural Visualisation and Design Feedback
e Large Language Models and Hybrid Intelligence in Conceptual Design
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SS14 - Smart Engineering for Circular Steel Structures: Al and
Evolutionary Algorithms for Sustainable Design
Alper Kanyilmaz', Raffaele Cucuzza?, Francesco Esposito3, Konstantinos
Tsavdaridis 4, Gian Andrea Rassati® and Elena Mele®

"Politecnico di Milano.

2Politecnico di Torino.

SUniversity of Naples Federico Il.
“University of London.
SUniversity of Cincinnati.

This special session highlights how artificial intelligence (Al) and evolutionary
optimization techniques, such as genetic algorithms, can play a key role in
guiding the transition toward sustainable practices in the steel construction
sector—particularly through reuse-oriented and reuse-based design
approaches. As the industry embraces circular economy principles, there is a
growing need for design and construction methods that enable disassembly,
adaptability, and efficient reuse of steel components as well as improve the
constructability of steel buildings with innovative assembly-in-situ or
preassembly solutions. We welcome contributions exploring optimization
frameworks based on Al techniques and/or evolutionary algorithms that
support this transformation—enhancing automation, enabling circular design
strategies, and promoting resource-efficient decision-making across the steel
lifecycle. We invite original contributions that explore the use of Al techniques
(e.g. machine learning, Neural networks) combined with automation
technologies to enhance design, analysis, monitoring, and decision-making
processes.

Topics of interest include, but are not limited to:
e Al-powered structural and infrastructure optimization;
e Circular design and construction of steel structures (Recycling and
reusing);
e |LCA and LCC assessment of optimized structural system;
¢ Neural networks for modelling complex engineering systems;
e Structural optimization for the Additive Manufacturing of sustainable
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e Structural optimization for Bio-inspired, porous and meta-materials;

e Autonomous systems for design, simulation, and control;

e Robotics and automation in construction and infrastructure;

¢ Digital twins, real-time sensing, virtual commissioning, and Al-
integrated feedback loops.

This session aims to foster interdisciplinary collaboration and highlight
innovative research bridging Al, optimization, and sustainable engineering
practice. Submissions showcasing practical applications, reuse-driven
frameworks, or forward-looking methodologies are particularly encouraged.
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SS15 - Integrated Architectural and Structural Design through Al-Guided
Generative Processes and Bio-Inspired Optimization
Laura Sardone’ and Giuseppe Fallacara?

"Politecnico di Torino.
2Politecnico di Bari.

This special session explores innovative approaches at the intersection of
architectural planning and structural design, facilitated by Al-driven generative
processes and bio-inspired strategies. Emphasizing integration across
disciplines, the session focuses on sustainable, adaptive, and materially
efficient systems wherein structural performance and architectural intent co-
evolve. Contributions utilizing Al, optimization algorithms, and computational
toolsto enhance collaboration between architects and engineers are welcome.

Topics of interest include (but are not limited to):

* Integrated design workflows linking architectural form-finding with
structural performance;

e Al-guided generative systems for performance-informed architectural
planning;

e Expert-guided or interactive computational design environments;

e Bio-inspired structural morphologies that support sustainable
architectural solutions;

e Use of digital twins and parametric models to bridge architecture and
engineering;

e Computational tools for cross-disciplinary design;

e Sustainable materials and performance-aware early-stage design
strategies;

e Case studies of integrated design processes in adaptive or ecological
structures.
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AWARDS

John Henry Holland Prize

The Scientific Committee of ARTISTE2025 is proud to
announce the John Henry Holland Prize, established
in memory of the pioneering American scientist and
father of Genetic Algorithms (USA, 1929-2015). This
prestigious award honours the Best Paper of the
Conference and aims to recognize outstanding
contributions from young researchers, designers, and
engineers in the field of Artificial Intelligence applied to
structural design and the civil construction sector.

Eligibility Requirements:
Candidates must submit the full extended version of their conference paper by
October 31, 2025 to be considered for the award.

Award and Recognition:

The winner of the John Henry Holland Prize will be announced on the official
homepage of the ARTISTE2025 Conference. In addition, the awardee will
receive an official invitation from the Scientific Committee to submit a full-
length version of their work (Journal Paper) for inclusion in the Special Issues
organized in conjunction with ARTISTE2025.

Prize Committee:
The members of the John Henry Holland Prize Jury is composed of:

Giuseppe Carlo Marano Politecnico di Torino
Domenico Asprone Universita degli Studi di Napoli Federico Il
Xinzheng Lu Tsinghua University, Beijing
Nikos D. Lagaros National Technical University of Athens
Barbara Caputo Politecnico di Torino
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Outstanding Paper Presentation

The Scientific Committee of ARTISTE2025 is pleased to announce the
Outstanding Presentation Award.

In each session, the best paper presentation will be selected by the
international conference chairs. Authors nominated for this distinction will be
officially invited to submit a full-length version of their conference contribution
(Journal Paper) to the Special Issues organized by the Scientific Committee of
ARTISTE2025.

Evaluation criteria:

e Scientific vision and background of the research

e Demonstrated depth of knowledge and engagement with the topic

e Clarity, scientific rigor, and completeness of the presentation

e Proficiency in language and effectiveness in scientific communication
¢ Adherence to the allotted presentation time

* Ability to respond to audience questions effectively and confidently
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GALA DINNER

The ARTISTE 2025 Gala Dinner will
be held on the evening of
September 16 at 9.00 p.m. at
RISTORANTE CAPRERA 1883,
Corso Moncalieri 22 in Turin.

Set within one of Italy’s oldest
rowing clubs, founded in 1883 and
a founder of the Italian Rowing
Federation, Caprera blends historic
character with warm hospitality. A
spacious summer terrace overlooks the Po and the Murazzi, while the
Reception Hall, with more than 120 seats and large picture windows, offers an
exclusive river panorama.

If you wish to attend, please contact Italiana Congressi:

francescaierardi@italianacongressi.it

How to arrive?  Click or Scan the QR code
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TECHNICAL SPONSORS

Gold sponsor:

MASTE R ® MASTER BUILDERS SOLUTIONS ITALIA SPA

>> BU ' LDERS Master Builders Solutions is the global brand of

advanced chemical solutions for construction.

Our comprehensive construction portfolio
includes concrete admixtures, waterproofing solutions, fiber-reinforced
concrete solutions & underground construction.

Sina S.p.A. - Large infrastructure engineering

Study, design and management of new projects
inthe transport, telecommunications, roads and
railways sectors and engineering for the
maintenance of transport infrastructure.

&= SINA

Proger

Proger is an international company that

| I | | P Ro G E R offers the best Italian management and
engineering expertise in a broad range of
fields.

NorthPark

NorthPark is an intuitive cloud platform
that, in just a few clicks, connects SQL
databases and APIs to the latest
language models and Generative Al.
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Silver sponsor:

SPE RI st
Multidisciplinary company made of
T : :

talented architects, designers,

TOGETHER. TOMORROW. engineers and scientists.

BOVIAR SRL | —
Integrated systems for diagnostics and monitoring in the -
field of Civil, Geotechnical and Environmental :
Engineering. BOVIAR

CSPFea Engineering Solutions

Integration of software and consulting for Engineering
4.0 in the AEC sector, focused on innovation,
sustainability, and digital transformation.

Metal.Ri S.r.l. A
Since 1988, metalworking and composite
structure solutions. M E TA |_° R l

ADVANCED BUILDING SOLUTIONS

Powercrop S.p.a.

r‘.ﬂ Powercrop Ajoint venture between Enel Green

Power and Agriholding since 2013,
driving renewable energy innovation projects.
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Nemesis Ingegneria S.r.L.
Expertise in integrated N E M Es I s . .

engineering,  infrastructure, INGEGNERIA

and civil works. With a strong
legacy from ICON Ingegneria and SO.TEC, we deliver innovation in structural,
hydraulic, environmental, and architectural design.

C.P.M. Centro Prove Materiali s.r.l.

CPM Laboratory, authorized by the Decreto del
Ministero delle Infrastrutture e dei Trasporti ai
sensi art. 20 L. 1086/71, conducts
CENTRD PROVE MATERIALT - construction material tests under ISO/IEC

k_‘ 17025, serving as a reference lab for public

bodies, professionals, and companies.

S.T.A. DATA
S.T.A. DATA offers software and I- S T A D A T A

services for structural design.
; . STRUCTURAL SOFTWARE
Practical, truly operational tools,

created by a team of experienced professionals, to solve every need.
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Bronze sponsor:

™ G &P Intech S.r.l.
G&P In bec h Structural reinforcement, waterproofing,

INNOVATIVE AND SAFE BUILDING TECHNOLOGIES  Logtoration, and infrastructure protection
solutions for construction and infrastructure worldwide.

Dicecca&Partners SRL

Design studio specializing primarily D DICECCA & PARTNERS srl
in structural engineering, with a

focus on the consolidation and

seismic upgrading of strategic structures, as well as the design and/or
redevelopment of healthcare, airport, and industrial buildings.
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PATRONAGES

ALE
Q\c;\ 54,}
<&

CEB-FIP

CONSIGLIO NAZIONALE
DEGLI INGEGNERI

oice

Associazione delle organizzazioni di ingegneria
di architettura e di consulenza tecnico-economica

ANCE ASSOCIAZIONE NAZIONALE

COSTRUTTORI EDILI
Nazionale
o Italiano

Oy
€ ton,
/'O’l'm/u‘,[ c N
DELLA STRADF

THE INTERNATIONAL ASSOCIATION FOR
SHELL & SPATIAL STRUCTURES
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