
 

Rilem Spring Convention Rabat 

4
rd

 International Congress on Materials  

& Structural Stability 

Rabat, Morocco, 08-10 March 2023 

Plenary Lecture 
 

 

 

 

 
Nicolas Roussel, 

 Gustave Eiffel University, 
France 

President Of Rilem 

 

Nicolas Roussel graduated from Ecole Normale 
Supérieure in 1998 and is now in charge of the 
research activities dealing with rheology and 
processing of construction materials at the Naiver 
Laboratory, FRANCE. 
 
He is the founding editor of the RILEM technical 
letters journal and president of the RILEM 
association. He has received in 2007 the Robert 
L'Hermite award for his work on rheology of fresh 
concrete. With a Thompson Reuters H-index of 53 
and more than 8.000 citations, he is the author or 
co-author of 130 papers in scientific journals such 
as Cement and Concrete Research, Physical Review 
letters or Journal of Non-Newtonian Fluid 
Mechanics.His research focus spreads from 
concrete rheology and rheometry to the 
understanding of construction processing 
technologies. His work covers various technology 
readiness levels and includes mixing and 
dispersion, centrifugation and granulation, 
vibration and compaction, molding, spraying and 
coating along with automation in construction. 
 

Title:  Recent advances in digital processing of concrete 

 

Abstract:  

Interest in the rheological properties of fresh cement-based materials has 
steadily grown in the last couple decades due to the development of new 
automated concrete shaping processes. These “large-scale” additive 
manufacturing technologies are progressively shifting the usual rheological 
requirements of these standard construction materials. 

In this lecture, we will describe the way these properties dictate the outcome of 
both typical formative and recent additive shaping processes. We will in parallel 
revisit these processing technologies under the light of the central role played by 
gravity-induced stresses and their competition with yield stress and its time 
evolution. This will allow us to deal with the exact extent of the adjective “large-
scale”. 
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Ravindra Gettu,  

Indian Institute of Technology 
Madras,  

Chennai, India 
Past President Of Rilem 

Dr. Ravindra Gettu is currently the Dean for 
Industrial Consultancy and Sponsored Research, 
and V.S. Raju Chair Professor, Department of Civil 
Engineering, at the Indian Institute of Technology 
Madras, Chennai. He obtained his Ph.D. degree in 
Structural Engineering from Northwestern 
University. In 1990, he moved to Barcelona, Spain, 
and later became the Director of the Structural 
Technology Laboratory of the Technical University 
of Catalonia, in Barcelona. He moved back to India 
in 2004. 

The areas of research of Dr. Gettu have been 
fracture mechanics of concrete and rock; nonlinear 
behaviour of cement-based materials; high 
strength, fibre reinforced and self compacting 
concretes; sustainability, and the effective use of 
chemical admixtures and alternative binders. His 
research has been funded by public organizations, 
as well as the construction industry, helping him 
focus on applied research and technology transfer. 
He has co-authored more than 500 publications, of 
which more than 100 are peer-reviewed journal 
papers. He was honoured for outstanding 
contributions at the Gettu-Kodur Symposium on 
Advances in Science & Technology of Concrete, 
organized by the India Chapter of the American 
Concrete Institute, Mumbai, in 2018. 

Title: Development of modular textile reinforced concrete elements 

 

Abstract:  

 Glass textile reinforcement is ideally suited for thin-walled elements, leading to 
lighter structural systems. The prefabrication of textile reinforced concrete 
systems is explored starting from the optimization of the cementitious matrix, 
choice of textile configuration and characterization of the tensile response of the 
composite to design and validation in the structural level. One application that 
will be discussed is for small tanks that can be used for the storage of liquids, 
such as water and effluent. The development of the systems will be explained to 
illustrate the approach and the advantages of using textile reinforced concrete is 
light elements.  
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Karen Scrivener,  

École polytechnique fédérale 
de Lausanne, Switzerland 

 

Obtained her PhD at Imperial College in 
1984.  She worked for Lafarge in France for 
6 years, before being appointed Professor 
and Head of the Laboratory of Construction 
Materials, at EPFL, Switzerland in 2001. In 
2003 she founded the research network 
Nanocem bringing together the leading 
Industrial companies (Cement and 
admixtures) with European academic 
institute to do research on Cementitious 
Materials. Her research focusses on the 
understanding the chemistry and 
microstructure of cement based materials 
and improving their sustainability. In 2008, 
she came up with the idea for LC3 cement, 
this material has the potential to cut CO2 
emissions related to cement by more than 
400 million tonnes a year.  She was made a 
fellow of the UK Royal Academy of 
Engineering in 2014. 

Title: Strategies to reduce CO2 emissions from concrete fast and at 
scale   

Abstract:  

In this presentation I will review the realistic options to reduce CO2 
emissions associated with Cement and Concrete.  It is important to 
realise that there are no magic solutions, despite the frequent hypes 
appearing in the media.  In contrast, substantial reductions are 
possible if all parts of the construction chain are considered:  cement 
level, concrete level, structure level.  I will highlight some particularly 
promising solutions at all these levels.  We need to bring about a 
paradigm shift to connect the different parts of the value chain to 
achieve the maximum reductions.  This is the aim of the Globe 
Consensus, which will be introduced. 
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Mohammed Sonebi, 
Queen's University Belfast ,  

United Kingdom 

Dr Mohammed Sonebi is a Professor of Sustainable and 
Structural Materials at School of Natural and Built Environment at 
Queen‟s University Belfast, UK, where he has worked for the last 16 
years. He is a RILEM Regional Convenor Middle East and North 
Africa, a Fellow of RILEM, Development Advisory Committee (DAC) 
and RILEM Editorial Advisory Committee. He is a  Chair of RILEM 
Committee on TC-266 “Measuring Rheological Properties of Cement-
Based Materials”.  He served as a member of several committees with 
RILEM (145, 197, 205, 209, 222, 228, 233, 236, 266, 275, 276). He is a 
Fellow of American concrete Institute.  He was a Vice-Chair of 
American Concrete Institute ACI 552 –Cementitious Grouting, a voting 
member of several ACI Committees: (236, 237, 238, 237, 552, 564).  He 
is also a member of ASTM International (C09-47-Self-Consolidating 
Concrete), and fib TG8.8 Structural Behaviour of Flowable Concrete. 
He is a Fellow of Institute on Concrete Technology (UK). He obtained 
his Engineering degree (Ingénieurd‟Etat) from Mohammadia School 
of Engineering (EMI, Morocco), MSc and PhD degrees from the 
University of Sherbrooke (Canada).  His research interests include bio-
based building materials, 3D printing of concrete, low carbon 
concrete, self-compacting concrete, nanotechnology, use of waste 
material, grouting and rheology, pervious concrete, modelling the 
behaviour of cement-based materials and fibre composite concrete, 
durability and health structural monitoring.  He published more than 
260peer-reviewed papers and author/co-author of more than 30 
books/chapters.  He was been involved in organization of several 
International Conferences particularly on bio-based building 
materials and member of several Technical and Scientific Committees.  
He was also invited Keynote speaker in several International 
Conferences. He was a winner of the Best KTP Partnership and 
Excellence Engineering Awards 2013, a Finalist for Parliamentary 
Awards 2016 in category Innovation Leading to New Markets with 
Bullivant Taranto at Westminster parliament (UK).  He awarded the 
Palmer Prize for best paper in Journal of Structures and Building 2017 
(London In 2017, He became the Editor-in-chief of Institute of Civil 
Engineering (ICE) Construction Materials Journal. He awarded a 
certificate by the Commission of the European Union for Brite-Euram 
project on Self-Compacting Concrete as one of ten finalist projects 
considered for the Descartes Prize 2002. 

Title: Over 30 years of experimental affordable house made with 
gypsum in Morocco 

Abstract: The cement industry is responsible for about 7%-8% of global carbon dioxide emissions, the 

equivalent of more than any individual country except China and the US. Cutting emissions from cement 
production is difficult because the chemical processes used to make it and concrete release CO2. Cement makers 
around the world have pledged to cut their greenhouse gas emissions by up to a quarter this decade and reach net 
zero by 2050, in a move they said would make a major difference to the prospects for the COP26 climate summit 
in Glasgow (UK).  However, it is important to promote other sustainable materials having low carbon footprint 
to be used in some countries for affordable housing where a huge reserve of local materials, such as gypsum, is 
locally available.  Gypsum is one the most mined materials in the world after mainly aggregates, iron ore and 
lime and the world production of gypsum in 2011 was 148 million tons.  In Morocco, it is estimated the production 
of gypsum in Morocco 600 thousand metric tons.  The reserve is estimated of 6.5 billion tons with layer varied 
from 10 to 100 m thickness.  An experimental house was built with local gypsum from region of Safi to promote 
affordable housing of in Rabat in 1988 with gypsum mortar (Béton banché in French).  The estimated rain and 

average temperature by year were 300 mm and 26C degree.  The quality of control of gypsum mortar used in 
the construction of walls, roof and arch entrance to house was carried out 1989.  It is worth to mention that the 
mechanical performances of gypsum mortar are very sensitive in contact with water.  The foundation was made 
with classic conventional concrete.  Using sustainable material such as gypsum instead cement significantly 
saved the cost and reduced the carbon footprint which affects the global warming.  The villa is still standing until 
now after more than 30 years from 1989 up to now.  This presentation gives a summary of architectural design, 
construction method, materials, and composition of gypsum mortar used with the mechanical performances and 
cost saving with reduction of carbon oxide.  The construction took 6 months and with less labour due to the speed 
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Francisca Puertas, 
Eduardo Torroja 

Institute for 
Construction Sciences, 

Madrid, Spain 

Francisca Puertas is a Ph D Chemical Sciences. She is Research 
Professor at Spanish Council for Scientific Research (CSIC) at the 
Eduardo Torroja Institute of Construction Sciences. Her research is 
focused on the physico-chemistry of the cement manufacturing process; 
she with numerous studies on the use of alternative materials 
(industrial waste and by-products) in the manufacture of cements and 
concretes. She also works in the development of new more eco-efficient 
cements and concretes, mainly on alkali-activated or geopolimers 
binders. Also in the study of the deterioration processes of cements, 
mortars and concretes; as well as the role of chemical admixture in the 
properties and behavior of concretes. Ultimately, she is interested in 
scientifically knowing the effect of natural radioactivity from waste and 
construction materials in buildings. She received, in 2010, the award for 
"Best Scientific Career" by the Spanish Society of Materials 
(SOCIEMAT). She is the author of more than 160 articles in high-impact 
scientific journals in her specialty, and more than 20 books or book 
chapters. She has directed more than 40 national and international 
research projects and contracts. She is the co-author of more than 200 
communications to national and international congresses. She has been 
Deputy Director of the Eduardo Torroja Institute of Sciences and Head 
of the Department of Synthesis, Characterization and Recycling of 
Materials at the same Institute. She is the Honorary Director of the 
international scientific journal "Materials of Construction", published 
by the CSIC, after 23 years as Editor-in-Chief. She is also a member of 
the Editorial Boards of some of the leading international journals in her 
specialty. She is the Executive Vice President of the CSIC's Commission 
for Women and Science. She has also been General Secretary of the 
Association of Women Researchers and Technologists (AMIT) (2013-
2016). She is the author of the book “The Role of Women in Science and 
Technology” (Ed. Santillana, 2016, 2nd edition 2018) and co-author of 
the book “Gabriella Morreale. Her life and her time ”(Editorial UAM, 
2019); book that has been awarded in 2020 with the First Prize of the 
XXIII National University Publishing Awards, in the category of 
Scientific Dissemination. 

Title: The Role of Cement and  Concrete in Sustainable Construction 

Abstract:  
This Plenary addresses, in a summarized way, the need to achieve sustainable construction 
and the role played by materials (cements and concretes) to achieve it. Some of the research 
being carried out to obtain more eco-efficient and low carbon footprint cements (cements with 
low clinker content and alkaline cements) are described. The raw materials for a large part of 
these eco-efficient cements and concretes are waste or industrial by-products. The need to have 
chemical, physical, mineralogical and radiological controls of these residues before and after 
their use in the preparation of construction materials is highlighted. The positive aspects 
(performance and environmental) of these cements and the open lines of research regarding 
the improvement of their properties and behavior are briefly described. With the same purpose 
of achieving "Green Concrete", results of the reuse of construction and demolition waste in the 
production of concrete are presented. Reference is also made to other types of high-
performance concrete (resistant and durable) and special properties and characteristics (self-
sealing, self-cleaning, 3D printing, etc.). 
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Gabriele Tebaldi 
University of Parma, 

Italy 

- National Scientific Qualification for Full Professor Position 
(sector 08/A3 – ICAR04) awarded in November 2017  

- Associate Professor in Construction of Road, Railways and 
Airport (ICAR04) at Department of Engineering and 
Architecture (previously Department of Civil and 
Environmental Engineering & Architecture) of University of 
Parma, since March 2015 

- Adjunct Professor (Graduate Faculty) at Engineering School for 
Sustainable Infrastructures and Environment of University of 
Florida in force of a Cooperative Agreement between 
Department of Civil and Environmental Engineering & 
Architecture of University of Parma and Engineering School for 
Sustainable Infrastructures and Environment of University of 
Florida, since 2012 

Scientific Affiliations 
- AAPT - Association of Asphalt Paving Technologists, member  
- ISAP – International Society for Asphalt Pavements, member  
- Co-Chair and founder member of Technical Committee on 

Asphalt Pavements and Environment since 2008 
- RILEM – International Union of Laboratories and Experts in 

Construction Materials, System and Structures Senior, Member 

of several Technical Committees and Development Advisory 

Committee S 

- EATA - European Association of Asphalt Technologists: Vice 
Chair  

Title: Bitumen stabilized materials 

Abstract:  

The bitumen stabilized materials are made with cold asphalt technologies: it means that it‟s not 
required to heat the aggregates to have the proper dispersion of the bitumen in the mixtures and it‟s 
not an action on the bitumen viscosity that allows having the required coating of the aggregates to 
create the proper bonding among them. The two technologies that are used to make the BSMs are 
bitumen foaming and bitumen emulsify. In both cases, the final result is a partially bounded material 
that has part of the characteristics of granular material and part of the characteristics of bituminous 
material. One of the main components of BSMs are the active fillers; they are primarily used as an 
element to support the dispersion of the bitumen among the aggregates and to manage the water 
content of the mixture. In addition of that, the most commonly used active fillers are cement and lime 
and they with their specific characteristics can modify the mechanical characteristics and their 
performance, in particular, the setting reactions can modify the curing process and the velocity of the 
strengthening. 
 
The lecture will talk about the mechanical characteristics and the performances of BSMs and the 
effects on these of the active filler used in the mixtures. 
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Su Taylor,Queen's 
University Belfast ,  

United Kingdom 

 

Su Taylor is a Professor of Structural Engineering and 
leads the Intelligent and Sustainable Infrastructure 
Group at Queen‟s University Belfast. She is a Chartered 
Engineer and Fellow of IEI. She is a fomer Vice 
President of ISHMII and has many years experience in 
the use of Structural Health Monitoring of civil 
engineering infrastructure and in the development of 
high performance concretes/advanced composites. Sh 
has published over 200 papers in top international 
journals and peer reviewed international conference 
proceedings.  She led research resulting in the world‟s 
first  BFRP RC bridge deck slab and  currently leads the  
intelligent infrastructure WP of a £4M EPSRC NetZero 
project 

Title: Towards NetZero and Intelligent Infrastructure through 
Structural Health Monitoring 

Abstract:  

Globally, there is increasing extreme climate events (such a flooding) intensifying traffic load and patterns 

coupled with long-term underinvestment in many countries which has led to escalated deterioration of civil 

engineering assets within our road and rail transport networks. Additionally, we move towards next generation 

zero net emissions, understanding the impact vehicles will have on our infrastructure will be of key importance to 

ensure sustainable services. The public transport sector with its regular service routes offers particular 

opportunities for added value. By stimulating a digital transformation in the monitoring, processing and analysis 

of information of our civil engineering infrastructure, we can predict how it will perform under changing vehicle 

loads, cycles of loading and environmental factors, and move towards Smart Infrastructure. The cost of repairing 

faults as they approach criticality is enormous, but if damage is prevented at an early stage, alongside accurate 

risk modelling, earlier interventions can be made. Another challenge which has faced the low energy smart 

infrastructure is the requirement for a continuous power supply to structural health monitoring systems. Drive-

by systems can negate this, but current research on drive-by monitoring systems with efficacy have not been fully 

demonstrated. This keynote will present how Structural Health Monitoring (SHM) is an essential tool for 

informed decision making in the  safe management of infrastructure.  Most recently the use of computer vision 

technology has gained considerable attention in the field of SHM due to its ability to obtain data using non-

contact methods at long distances. Additionally, it provides a low cost, rapid instrumentation solution with low 

interference to the normal operation of structures. However, the need for many cameras to capture the global 

response can be cost prohibitive. Roving camera and drive monitoring can to capture a complete derivation of the 

response of a structures under live loading and to identify safety and potential damage. Infrared thermography 

(IRT) is also a non-destructive technique capable of detection and localisation of hidden subsurface defects in 

components of transportation infrastructure,  such as concrete bridges, thereby contributing to the field 

structural health monitoring (SHM). The lack of research on subsurface damage detection in concretes by 

convection heat exchange, and the importance of laboratory studies for proper implementation of IRT, are 

presented from recent laboratory investigations of IRT on concrete slabs with simulated hidden defects using 

convective thermal excitation mechanism.  
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Martin Cyr, 

Université de 
Toulouse, France 

 

 

Martin CYR is professor at Université de Toulouse (France) and a 
researcher in the Laboratory of Materials and Durability of 
Constructions (LMDC) in Toulouse. He is deputy director of LMDC. 
His research interests include the physical, chemical and 
mineralogical characterizations and synthesis of mineral fines and 
alternative binders intended to be used in construction materials (by-
products and supplementary cementitious materials such as 
metakaolin, fly ash, silica fume and slag – other residues), the reuse of 
by-products in cement-based and alkali-activated materials, the 
development and the use of innovative materials, the rheology, 
hardening and durability of cement-based materials. He is actually a 
member of several RILEM technical committees focused on the 
durability of alkali-activated materials (CCC, CAM). He manages 
several projects with over 20 researchers (engineers, PhD students, 
post-doc) working on the properties of alternative binders in 
concretes, in partnership with several industrial groups (including an 
industrial chair on alkali-activated materials). 

Title: Low-carbon binders and SCMs: opportunities and challenges 

 

Abstract:  
With the growing environmental constraints, several solutions are emerging to decrease the 
carbon impact of the construction. Numerous studies are reporting the development of new 
cements and binders, and also propose ways of using more supplementary cementing 
materials (SCM) in replacement of ordinary Portland cement (OPC). However, the 
improvement of the environmental impact in the construction industry is often seen only on 
the angle of the material, while several other ways exist, some of them involving structural 
design. 

As business-as-usual practices will probably lead to a significant increase in CO2 emissions, 
efforts need to be made to improve the environmental impact of concrete structures. Several 
developments in low-carbon binders and low-carbon concrete formulations have been made 
these past years. But we should not limit ourselves to concrete technology and low carbon 
solutions at the structural level should also be considered. Then, it seems urgent to involve 
structural engineers in how to design low-carbon concrete structures with the tools developed. 

From low-carbon structure to concrete formulation to constituents – It is more and more 
obvious that low-carbon constituents alone do not necessarily lead to low-carbon structures 
unless appropriately used. The low-carbon design process should thus consider the potential 
for minimizing CO2 emissions at all levels, i.e. the structural level, the concrete level, and the 
constituent level. 
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Nele De Belie 
 Ghent University, Belgium 

Nele De Belie is professor in Durability of Cement Bound 
Materials at Ghent University since 2000. Since 2020 she 
is director of the Magnel-Vandepitte Laboratory for 
Structural Engineering and Building Materials, with about 
140 staff members. She is head of the “Concrete and 
Environment” research group with around 20 postdoc and 
Ph.D. researchers. Her research focuses on sustainable 
concrete with supplementary cementitious materials, 
concrete durability, biodeterioration, bioconsolidation, 
smart concrete with self-healing or self-cleaning 
properties, circular economy and life cycle assessment. She 
has supervised more than 60 (inter)national projects in 
these areas, has been vice chair of the recent COST action 
SARCOS and is coordinator of the European Marie Curie 
ITN SMARTINCS. She is vice president of RILEM, 
outgoing chair of the Technical Activities Committee 
(coordinating ~40 Technical Committees) and chair of TC 
281-CCC on Carbonation of concrete with SCM (>100 
members). She is author of > 300 WoS publications and 20 
book chapters, editor of 10 books, inventor in 3 patent 
applications, editorial board member of 3 scientific 
journals. She is laureate of several awards in recognition 
of her scientific work, such as the Robert L‟Hermite medal. 

Title: Understanding the Carbonation of Concrete with 
Supplementary Cementitious Materials 

Abstract:  
The application of supplementary cementitious materials (SCMs) to partially replace Portland cement 
(PC), provides one of the most feasible routes for reducing carbon dioxide emissions associated with 
concrete production. The use of blended cements, however, leads to important differences in the 
hydrate phase assemblage, pore solution chemistry, microstructure and transport properties. 
Furthermore, there is interaction between the effects of binder composition, and the age and curing 
conditions of the concrete. A main difference between blended and PC systems is the amount of 
portlandite, which is expected to decrease at higher SCM replacement levels. This is due to the reduced 
portlandite production from the lower amount of Portland clinker in the cement during its hydration 
and the consumption of portlandite during pozzolanic reactions. Reduced portlandite contents can be 
beneficial in specific environments, for instance for concrete prone to acid attack. However, it can also 
lead to pH decrease in the concrete pore solution and an increased risk at reinforcement corrosion due 
to carbonation.  
Carbonation in concrete with SCM based binder will proceed differently in comparison to a PC based 
system. Portlandite carbonation is the main contributor of released water during carbonation, and 
usually leads to a reduction in pore sizes and volume of meso- and macro-pores due to CaCO3 
precipitation. In blended systems, carbonation of C-S-H and C-A-S-H phases will happen more rapidly 
and can induce carbonation shrinkage, especially for C(-A)-S-H with low Ca/Si-ratio. As a consequence 
pore structure coarsening and strength reduction may occur which could reduce the resistance to other 
forms of degradation. In order to assess the carbonation resistance of a specific cementitious material 
from its composition, three main approaches have been developed: (1) estimating carbonation 
resistance based on the clinker content and water to binder ratio (w/b); k-value concept (EN 206), (2) 
using the type of SCM and water/(cement + k·addition) (w/ceq); (3) assessing buffering capacity based 
on the ratio of mixing water to reactive calcium oxide (w/CaOreactive). 
 

http://www.ugent.be/ea/structural-engineering/en/research/magnel/staff/biography/documentennele/robertlhermite
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Daman Panesar 
University of Toronto, 

Canada 

Daman K. Panesar, Ph.D (McMaster University, Canada), 
P.Eng. is a Professor with the Department of Civil and 
Mineral Engineering, University of Toronto, Canada. Her 
research activities are focused on the sustainability and 
durability of cement-based construction materials and 
structures.  The application of her research is applied to 
underground, nuclear, transportation and building 
structures and infrastructure. Prior to academia, her 
industrial experience focused on: construction, 
commissioning, evaluation, repair and plant life 
management of power reactors.  She has leadership positions 
on several national and international committees including: 
Canadian Standards Association; International Association 
Structural Mechanics in Reactor Technology; India-Canada 
Centre for Innovative Multidisciplinary Partnerships (IC-
IMPACTS); and RILEM. She serves on the editorial board for 
Cement and Concrete Composites, Canadian Journal of Civil 
Engineering and RILEM Technical Letters.  

 

Title: Environmental Assessment of an Industrial Heritage Building: 
A Canadian Case Study 

Abstract:  
This presentation is focused on highlighting approaches, modelling, assumptions and challenges 
associated with achieving net zero- carbon emissions of the restoration of a building in Canada which 
has a „heritage‟ designation.  Beyond discussing the methods, models, and approaches to achieve net 
zero-carbon emissions another important component that will be discussed is the consideration of 
uncertainty associated with carbon accounting of this project . Broadly, implementation of low carbon 
solutions pertaining to existing structures and infrastructure requires knowledge, and inputs from 
several disciplines: material scientists, structural design engineers, architects, environmental 
scientists, and construction managers, to name a few, in order to make responsible design decisions at 
the intersection of environmental impacts, technical requirements, service life, economic viability and 
societal need.  The designation the case study building as a „heritage‟ structure imposes some important 
design constraints which in turn warrant greater innovation, creativity and multi-disciplinary 
expertise to contribute to the success of the design solution. Some strategies in the restoration of the 
building involved: reuse and recycling of materials and structural elements; integration of indigenous 
and low-carbon materials; implementation of renewable energy options, as well as optimizing the 
building envelope with improved low emission lighting, insulation etc.   

This case study of a net zero carbon restoration project of a heritage building is intended to be 
insightful for future refurbishment projects from the perspective of developing awareness of: 
challenges, data availability, methodology, sustainable design options. The importance of the bespoke 
nature of refurbishment which is partially impacted by geographic, and spatiotemporal uncertainty 
will also be highlighted. The approaches and recommendations regarding data sources, data collection, 
and approach to uncertainty evaluation are relevant to environmental impact assessment, and low 
carbon design to a broader range of new and refurbishment related construction projects.  
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Gilberto Artioli 

University of Padova, 
Italy 

 

Gilberto Artioli is a professor of mineralogy, 
crystallography and materials science at the 
University of Padova. He received a Laurea 
Degree from the University of Modena and a PhD 
from the University of Chicago. His interests focus 
on mineralogy and industrial materials. His 
scientific expertise encompasses the use of 
combined techniques, including those based at 
large scale facilities, for the investigation of 
complex materials. He is the Director of the CIRCe 
Centre @UNIPD for the investigation of cements 
and the Chair of the IUCr Commission on 
Crystallography in Art and Cultural Heritage. 

Title: The nature, historical development, and architectural role of 
binders 

 

Abstract:  

A brief history of the nature, use and technology of binders in ancient 
constructions and buildings is outlined, including the apparent chronological 
discontinuities related to technological developments. The skilled and clever use 
of mineral resources is at the base of the technical achievements related to 
architectural activities, from simple adobe to high-performance modern 
concrete. It is argued that among pre-industrial binders the Roman pozzolanic 
mortars were highly optimized materials, skillfully prepared and very durable. 
Their innovative use in architecture is one of the keys of the successful expansion 
of the Roman Empire. The role of mineralogy and mineral reactions is 
emphasized in terms of: (1) the preparation and manufacturing of the binding 
materials; (2) the hardening process and the development of the physical 
properties of the binder; and (3) the archaeometric 
reconstruction/interpretation of the ancient materials towards the heritage 
valorization and preservation. 
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Schmidt Wolfram,  

Federal Institute for 
Materials Research 
and Testing, Berlin, 

Germany 

Wolfram Schmidt works at in the department “Safety of Structures” at 
BAM, responsible for the rheology and admixtures laboratory with a 
research focus on particle-polymer-fluid interactions and innovative 
organic and mineral cement and concrete constituents. Furthermore, 
he is Secretary of the German Rheological Society, and Officer in the 
Development Advisory Committee and Bureau of RILEM, where he is 
also the Convenor for the sub-Saharan African region. He is founder 
of the Pan-African cement round robin (PACE-PTS) and initiator of 
the conference series “Advances in Cement and Concrete Technology 
in Africa” (ACCTA) and ISEE-Africa (Innovation, Science, 
Engineering, Education). With his colleague Kolawole Olonade 
(UNILAG) he received the German-African Innovation Incentive 
Award GAIIA for developing cementitious binders and chemical 
admixtures from wastes of cassava production. Many of his research 
and educational projects such as KEYS, INFRACOST, and Local-Care 
are focused on the potentials for more sustainable, circular urban 
construction technologies using local, environmentally friendly 
resources in Africa. In this context, he has recently initiated the 
Female Academic Leadership Network for Conscious Engineering and 
Science towards Sustainable Urbanisation (FALCONESS). He is also 
involved in a variety of activities related to sustainable construction, 
the most relevant of which is the GLOBE Global Consensus on 
Sustainability in the Built Environment. 

Title: Future-oriented standards for cement and admixtures – how Africa 
can spearhead the implementation of green urban construction materials 

Abstract:  
There is no alternative to concrete when it comes to infrastructure and urban construction materials. In 
comparison, to other structural mass materials, it has a low carbon footprint and it is the only material that can 
meet the global demand. However, since it is the most widely used commodity in the world after water, its 
production is responsible for 10-15% of the global carbon emissions. The major contributor to the carbon footprint 
of concrete is its binder, Portland cement, which alone is responsible for about 8% of the total anthropogenic 
carbon emissions. Therefore, future materials developments have to focus on using concrete with less Portland 
cement and using the binder in concrete more efficiently.  
Novel binder concepts, for example based on calcined clay, agricultural waste ashes or natural resources do exist, 
and a variety of construction chemicals can support their implementation and optimum usage. However, the 
existing standard frameworks all over the world are not ready for the effective implementation, since cement and 
concrete standards are based on very traditional concrete mixture compositions, and raw materials sources that 
are running out today. In addition, even though the chemical agents of chemical concrete admixtures are 
following standards, their very elementary interaction with the early cement hydration is not covered in any 
standard all over the world. 
The paper highlights the shortcomings of existing cement, concrete and admixture standards and provides 
performance and reaction-based solutions how to make the standards framework capable of dealing with today‟s 
construction challenges and the yet unknown challenges of the future. Particularly in Africa, where urbanization 
takes place at rapid pace, a disruptive change of the standardization framework can support the continents 
potential to become green construction pioneer. 

The presentation introduces the unbalance between rural and urban development in many parts of Africa, and 
proposes materials technologies that can help enhancing livelihoods in rural areas in synergy with the rapid 
urban growth. Some technologies and value chains are introduced and critically discussed. Eventually, a case 
study of cassava waste usage in Nigeria is presented, followed by a conclusion on overcoming certain biases to 
replace old-fashioned techniques for future-oriented sustainable technologies. 
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Lahsen Ait Brahim,  
Faculty of Science, 

Mohammed V University 
in Rabat, Morocco 

Lahsen AITBAHIM, Professor at Mohammed V University, Faculty of 
Sciences, Rabat, Morocco. Expert in  geological risk management field. 
Secretary-General (2015-2023) of the North African Committee for 
Earthquake Engineering (CMGS). Member (2005-2023) of the Scientific and 
Technical Commission (CST) of the African Center for Catastrophic Risks 
(CARC). Member (2002-2023) of the National Council for Earthquake 
Engineering (CNGP). Vice President (2012-2023) of the Moroccan 
Association of Earthquake Engineering (AMGS). Secretary-General of 
ASMATEC (2021-2023). Head of the scientific team: GEORISK (1991-2018). 
Author of more than a hundred publications in scopus indexed journals. 
Reviewer of several international journals. Responsible (1991- 2018) of 
several international research projects (France, Spain, Italy, USA, Canada, 
Japan, Turkey, Algeria, Libya, Tunisia, Greece). Expert (1999-2002) who 
participated in the development of the 1st Moroccan seismic construction 
code (RPS 2000) and its 2013 update. Member of the National Scientific 
Working Group (2011-2013) Morocco Natural Hazards Probabilistic Risk 
Analysis and National Strategy Development. As part of the European 
PAM/PAC project (2007-2011), Expert Responsible for the preparation of the 
Report: Sustainability analysis of the Mediterranean coastal zone of the 
Central Rif, Morocco. Project Manager (2006) Seismic and satellite 
networks for early warning of Tsunamis presented at the Third 
International Conference on Early Warning (EWCIII) in Bonn, Germany. 
Responsible Expert (2006) with ISESCO for the development of elements of 
the strategy for reducing the risks of natural and man-made disasters in 
North Africa, the Middle East and Indonesia. Expert National Project 
Manager with the UNDP (2004-2005) and the DSPR of the MATEE for the 
development of the National Report on natural and technological disasters 
presented at the 2nd ten-year world conference on disaster reduction 
organized by the UN in Japan (Kobe, 2005). Expert member of the Moroccan 
delegation who participated in the 3rd ten-year world conference on disaster 
reduction (WCDRR) organized by the UN in Japan (Sendai, 2015). 

Title: Awareness of natural risks within the urban planning plans to 
strengthen the resilience of infrastructures in Morocco 

Abstract:  
Morocco, due to geographical location, meteorological and geological conditions, and climatic variability, is exposed to major 
natural risks. They caused human life loss, significant material damage and social, economic and environmental invaluable 
deficits. The Al Hoceima earthquake was a key date for Morocco, because of the awareness of the socio-economic and 
environmental vulnerability of basic infrastructure as well as institutional, technical and organizational deficiencies, and 
prevention, information and communication measures  weakness  to face such a disaster. Morocco has recorded several 
natural disasters such as earthquakes (Agadir 1960; Al Hoceima 1994, 2004; 2016 with the strongest magnitude of 6.5 with 
material and human loss. Very frequent landslides in the Rif due to its geology, its geomorphology, its steep slopes (Fes-
Boulernane 2008, Talembot 2010, Chefchaoun 2016). The numerous floods concerning several regions of Morocco (Ourika 
1995, Tangier 2008, 2009 and 2013, Gharb 2009, Essaouira 2010, Casablanca 2010 and 2013, Marrakech 2016, Taroudant, 
Tiznit and Ouarzazate 2016, Rabat and Sale 2017 and Marrakech -Ourika 2018). The phenomenon of shrinkage-swelling of 
clay soils (very complex in terms of chemical, mineralogical and hydric properties) is responsible for serious disorders in the 
construction foundations. Atlantic and Mediterranean coastal erosion and submersion (weather-marine events) due to giant 
waves have two origins: meteorological one and devastating seismic one). The historical and instrumental seismicity indicate 
the presence of Tsunamis (382, 1755, 1761, 1941, 1969 and 1975) 1755 is the most important one (Magnitude 8.7 to 9 on the 
Richter scale) and caused the most human and material loss on the Moroccan coast. The extreme weather also caused giant 
waves responsible for significant problems in several Moroccan coastal cities (January 2014 in Casablanca, February 2017 
between Sale and Skhirate).  This context got worse in recent decades by the increase of urbanization, litoralisation, and 
climate change effects. In 2007, to improve the governance of natural risks, the government developed a new National 
Integrated Risk Management Strategy with national priority status and a national risk management and prevention 
program supported by new legal texts, a substantial budget, a responsible evaluation and monitoring system. Thus, the 
province of Al Hoceima (1st pilot zone) urgently experienced in 2007 the first study for the development of the urbanization 
suitability map. But this national strategy was only applied in 2015 with the launch of a vast program to draw up 
Urbanization Aptitude Maps (31 maps by 2021) which covers all of the national territory to strengthen resilience regard of 5 
risks: seismic, flooding, landslides, shrinkage-swelling of clays and coastal erosion-submersion (Tsunamis). These reference 
documents make it possible, supported by the law, to take into consideration the dimension of the risk of natural disasters 
during the development of the various town planning documents. They specify on studied urban areas: the buildable zones, the 
buildable zones under conditions and the non-buildable zones. They also define prevention, protection and safeguard 
measures, particularly for existing constructions. 
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