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Alexandra Bertron, 
 INSA Toulouse, France 

 

Alexandra Bertron is a professor of Civil Engineering at 
INSA Toulouse, France. She is Deputy Director of the 
Laboratory for Materials and Durability of Construction 
(LMDC). Her research topics concern the durability of 
cementitious materials in complex chemically aggressive 
environments and in particular in biological environments 
(sewer systems, agricultural environments, nuclear waste 
storage, etc.) and the related biogeochemical interactions, as 
well as the indoor air quality (gaseous and microbial 
pollution, photocatalysis). She was awarded several 
recognitions including: the Robert L‟Hermite Medal (2014), 
IUF junior member (2016-2021), and RILEM Fellow (2021). 
She is the Editor-In-Chief of RILEM Technical Letters, the 
RILEM Open Access journal, and Associate Editor of 
Materials and Structures.  

 
 

Title:  Durability of concrete in sewer networks: understanding 
mechanisms of cementitious materials resistance and assessment of 

materials’ performance - recent progress and research needs 

Abstract:  

The durability of concrete in sewer systems notably related to the biogenic acid 
attack that develops in the aerial part of the pipes is a major economic, societal 
and health issue in developed and emerging countries. There are several 
scientific and technical challenges to overcome to develop durable and 
sustainable cementitious materials intended for the construction of new sewer 
systems, but also for the maintenance and rehabilitation of old ones, and 
adapted to different levels of aggressiveness encountered in the sewers. The 
presentation will aim to review the latest progress obtained from the work 
carried out at INSA Toulouse in the last decade, (i) in the understanding of the 
mechanisms of biodeterioration and of the resistance of cementitious materials 
exposed to sewer-like environments, and (ii) the development of a representative 
accelerated laboratory biological test method together with a universal 
performance indicator and their exploitation to assess the performances of a 
wide range of cementitious materials. From this overview, the presentation will 
also highlight the pending key questions to be unlocked in the next years. 
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Luca  Valentini,  
University of Padua,  

Italy 

Luca Valentini is an associate professor at the University of Padua, Italy. 
He obtained a PhD in Earth Sciences at the National University of 
Ireland Galway and won the prize for best PhD thesis, awarded by the 
Italian Society of Mineralogy and Petrology (SIMP). His expertise and 
research interests lie at the intersection between applied mineralogy, 
materials science and physical chemistry, and he combines experimental 
and numerical methods to assess the role of small-scale physical and 
chemical processes in determining the engineering properties of cement-
based materials. He published over 50 peer-reviewed publications and 
acted as guest editor for the journals Elements and Frontiers in 
Materials. He currently collaborates with several institutions based in 
the African continent on the use of calcined clays for sustainable 
construction and is the local coordinator of the Erasmus+ mobility 
agreement between University of Padua and Meru University of Science 
and Technology (Kenya). As part of this agreement, he organized the 
online workshop “Global Partnership for Sustainable Construction and 
Resource Efficiency”, attended by over 250 participants distributed in 41 
countries. He also participated in several organizing and scientific 
committees in international conferences. He is the cofounder of Opigeo, a 
spinoff of the University of Padua committed to the implementation of 
circular economy approaches to innovative building and construction  
solutions. He is an active member of the RILEM TCs on Calcined Clays as 
Supplementary Cementitious Materials and on Carbonation of Concrete 
with Supplementary Cementitious Materials. 
 

Title: Sustainable sourcing of raw materials for construction 

 

Abstract:  

Although the ongoing discussion on cement and concrete sustainability is mostly focused on 
CO2 emissions, the management of raw materials used for construction also deserves 
attention from the scientific community and industry. Each year, the construction and 
building sector incorporates about 40% of the over 90 billion tonnes of raw materials 
extracted from the Earth‟s spheres. Raw materials supply chains can be exposed to risks of 
critical shortages and price volatility (e.g. associated with changing geopolitical scenarios), 
and their transport over long distances strongly contributes to the overall anthropogenic CO2 
emissions. Therefore, deploying strategies aimed at mitigating the impact of raw materials 
supply, in line with what envisaged by Sustainable Development Goal 12 
(sdgs.un.org/goals/goal12) will be crucial to the achievement of a sustainable construction 
industry. In such a context, clays are emerging as a key raw material for alternative cement, 
given their abundance, homogeneous geographical distribution and relatively low cost. This 
lecture will focus on the use of locally sourced clays, including laterites, for the production of 
both blended and OPC-free cements. The use of other alternative, locally available raw 
materials (industrial and agricultural by-products, carbonaceous shells, marls etc.) will also 
be explored, with the aim of assessing both the environmental and engineering performance of 
binders incorporating such locally sourced primary and secondary resources. Some specific 
scenarios will be addressed: this will include the African continent, as well as current 
strategies for future construction in an extra-terrestrial environment, based on the ISRU (in 
situ resource utilization) approach. Implications about possible lessons to be learned from the 
ISRU paradigm, back on planet Earth, will be discussed. 
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Rob Wolfs is assistant professor at the department of 
the Built Environment of Eindhoven University of 
Technology. His research and teaching activities 
target the use novel, digital technologies to address 
the sustainability and productivity challenges of the 
Architecture, Engineering and Construction 
industry.  
He develops and applies digital design and 
manufacturing technologies, such as numerical 
modelling and structural optimization, machine 
learning, as well as robotics and large-scale 3D 
concrete printing 
 

Rob Wolfs,  Eindhoven University of Technology, the Netherlands 

Title: Lessons learned of project milestone: The first 3D printed 
concrete house in the Netherlands 

Abstract:  

The lecture will discuss the key findings of Project Milestone: a series of five 3D concrete 
printed residential houses in the Netherlands, of which the first was opened in 2021 and is 
currently inhabited. 3D Printing has the potential to produce more efficiently, with less 
material, and increased degree of freedom in design. Thus, in an age where an increasing and 
aging world population call for an enormous growth in (permanent and temporary) housing, 
which should be realized within the framework of sustainable and circular construction, 
exploring this potential is valuable. Project milestone, as a collaborative effort between 
academia and industry, aims to achieve exactly this, by designing and producing five houses 
in a consecutive manner: increasing complexity over the course of the project and reacting 
upon lessons learned in each of the five houses. In the lecture, the results of 3D printing 
experiments and large-scale structural tests are presented, which provided the basis for the 
structural analysis and building permit of the printed house. The printing experiments consist 
of full-scale production of two different wall configurations, demonstrating the feasibility of 
in- and out-of-plane curvature, as well as the application of insulation material. The structural 
testing concerned two different loading cases, centric and eccentric loading, applied to the full-
scale printed elements. The load-deformation behaviour is captured and analyzed. Following 
the successful testing phase, and approval by the municipality, the project moved towards 
final production and assembly. The results of this study are highly valuable for the rapidly 
developing scientific and industry community targeting the use of Digital Fabrication with 
cementitious materials, such as 3D concrete printing, to address the sustainability and 
productivity challenges in the sector. However, the technology is still in its infancy and thus, 
standards and prescribed testing procedures are still absent. As a result, many printed 
structures remain of a „show-case‟ character, where the printed concrete does not perform any 
load-bearing function. In this way, the technology will not be able to reach its full potential. To 
move beyond this limitation, the testing procedures described in this contribution can act a 
basis for standardization and protocols, which will enable widespread adoption of this 
promising technology, in practice. 
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Eshan V. Dave, 
University of New 

Hampshire, United States 

Eshan Dave is convener for the cluster F of RILEM 
(bituminous materials and polymers) and member of 
RILEM technical activities committee (TAC) since 2018. 
Eshan is an associate professor at the University of New 
Hampshire in the department of civil and environmental 
engineering. He is I-SITE FUTURE visiting professor at 
the Université Gustave Eiffel in France. Eshan obtained 
his M.S. and Ph.D. from the University of Illinois at 
Urbana-Champaign in 2003 and 2009 respectively. He 
is president of the International Society for Asphalt 
Pavement‟s (ISAP) technical committee on pavement 
field evaluation and committee research coordination 
for the Transportation Research Board‟s (TRB) standing 
committee on pavement maintenance. Eshan has 
authored or co-authored 77 journal publications, 54 
conference papers and more than 25 technical reports, 
he has also co-edited five books. He has led and 
participated in more than 10 million dollars of research 
grants from the Department of Transportation, 
Department of Defense, Federal Aviation 
Administration, and private industry. 

Title: Assessing compatibility between asphalt binders, recycled 
asphalt materials and recycling agents 

Abstract:  
A major challenge in current asphalt pavement material selection, specification and mix design 
processes, is the lack of knowledge in determining compatibility between virgin binders and binders in 
recycled materials as well as those between binders (new and recycled) and rejuvenators. This lack of a 
characterization process to evaluate compatibility is a significant issue in the currently adopted 
practices for asphalt specification and purchase, whereby multiple sources of binders are often 
blended, and most agencies allow for use of recycled asphalt pavements in the mixtures.  The 
consequence of this is manifested in the form of inferior pavement performance and longevity, lack of 
guidance to agencies in adopting higher amounts of asphalt recycling, as well as selection of 
appropriate binders and recycling agents. One of the urgent needs of asphalt materials and pavement 
field is to develop a practical and implementable characterization system to determine compatibility 
between virgin asphalt binder and recycled asphalt pavement (RAP) as well as that between virgin 
asphalt binder, RAP and recycling agents (RA). Based on the key results obtained from the state-of-the-
art review, a laboratory testing campaign including the SARA analysis, Advanced Polymer 
Chromatography (APC) analysis, DSC thermal analysis and rheological measurements using a 
Dynamic Shear Rheometer (DSR), was performed in this study. The materials evaluated consist of two 
different RAs, three RAP sources and three base binders. In addition to binder tests, several mixture 
performance testing that are widely used by agencies and researchers in United States, including 
Complex (dynamic) Modulus, Direct Tension Cyclic Fatigue (DTCF) test and fracture tests (e.g. Disk-
shaped Compact Tension (DCT) and Illinois flexibility index test using the Semi-Circular Bending 
(SCB)) were performed to evaluate the compatibility of the binder blends in the mixture state. The 
results from the binder tests were then compared to the mixture testing results. The overall objective of 
this study is to determine the suitability of the binder evaluation methods selected from the literature 
review as well as the state of art mixture performance tests for evaluation of the compatibility of 
complex asphalt materials blended with different virgin binders, RAP and RAs.   
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Sandra Nunes,  
Delft University of 

Technology,  
The Netherlands  

Sandra Nunes is an Assistant Professor in the field of Concrete Structures at Delft 
University of Technology (TU Delft), in The Netherlands, since 2021. Graduated in 
Civil Engineering in 1999, got the MSc degree in 2002 and the European Doctorate 
degree in 2009, all from the Faculty of Engineering of the University of Porto, 
Portugal (FEUP). She initiated her academic career as Assistant trainee at FEUP in 
2001, and during her PhD she was a visiting researcher at TU Delft. Between 2011 
and 2014 she was head of the „Structural Concrete Laboratory‟ of FEUP. Her research 
interests include development and characterization of new cementitious materials 
(self-compacting concrete, eco-efficient concretes, and ultra-high performance fibre 
reinforced cementitious composites), experimental factorial design, modelling of 
material behaviour and non-destructive testing. She is supervisor of 5 doctoral theses, 
author of 30 publications in international peer-reviewed journals and more than 70 
papers in conferences. She has participated actively in twelve national R&D projects, 
three of them in cooperation with local industry which allowed her to gain experience 
with the transfer of technology and knowledge from science at the university to the 
“field”, i.e. the construction industry. She organized one national (BE2012) and one 
international (BAC2015, www.fe.up.pt/bac2015) conference at FEUP. She was 
involved in the activities of fib Task Group 4.3 and RILEM TC 276-DFC: Digital 
fabrication with cement-based materials. In 2021 she was awarded with a „Delft 
Technology Fellowship‟ to open a new research path at TU Delft, on data-driven 
concrete science, to extract knowledge and gain new insights into cement-based 
materials behaviour, a class of materials that is critical for shaping a sustainable 
future for the built environment, and enabling increased digitalization of the 
Construction Industry. She is the chair of the recently created Rilem TC DCS: Data-
driven concrete science 

Title: Truly digital concrete: a reality or a mirage? 

Abstract:  
Concrete is, currently, the most widely-used construction material, and no alternative material is expected to arise meeting 
our societies' legitimate needs for infrastructure, housing, and improved living standards, at least for the next generation. 
Although concrete per tonne has a lower environmental footprint than other common construction materials (steel, brick, 
asphalt) in the absence of different approaches, its increasing consumption volume per year has turned it into a serious 
problem, due to its negative impact on the environment. More R&D&I efforts are urgently needed to meet future emissions-
reduction goals, targeting efficiency at all stages of the value chain: cement production, cement use in concrete, concrete use in 
construction and use of structures. Alongside the transition that is required to deliver the Green Deal, as part of the 4th 
Industrial Revolution, the construction industry is undergoing digitalisation and industrialisation. A huge factor in this 
transformation is also the rapid proliferation of, and the major role that is increasingly played by, data. Despite the progress 
made in recent decades, concrete formulation remains a difficult task because of increasing number of constituents 
(cement/alternative binders, mineral additions, chemical admixtures, recycled and/or natural aggregates, with/without 
fibres, curing conditions) and because it must fulfil multiple performance requirements (safety, serviceability, durability, 
environmental impact and economy). Considering the difficulty of the task, a parallel route to physical and semi-empirical 
experimental proportioning methods can be considered using the recent advances in data-driven science, such as machine 
learning (ML) or deep learning (DL). Millions of concrete mixes are produced made every day throughout the world, which 
might yield lots of valuable datasets provided a well-defined protocol is established. Concrete production complemented with 
high throughput experimentation could provide an unprecedented amount of information (big data), covering a wide variety 
of relevant parameters (input data), well beyond the compositional space. On the property side (output), as much useful 
mechanical and microstructural data as possible could be recorded. By feeding them to ML/DL algorithms, a disruptive new 
optimization paradigm that allows us to test nearly limitless mixes and utilise each constituent of concrete, including cement, 
at its best (without waste) for each specific application may emerge. This in parallel to the introduction of digital fabrication 
processes is key to tackling the environmental impact and productivity issues of the construction sector. This is “truly digital 
concrete”, but this is still a mirage! Our reality is quite different, constituent materials and the concrete itself are characterized 
by a multitude of different experimental techniques and in many sites worldwide, which provide different, non-correlated 
datasets, due to the diversity of users and their research objectives. The lack of basic data on waste streams also prevents its 
recycling and reuse in concrete. Even at the academic level, research results are published mainly in written form. And, 
currently, there is no open repository on cement-based materials with enough data available for innovative reuse. These 
shortcomings prevent the generic use of the datasets for cement-based material developments and innovation, severely 
restricting the use of new data-driven techniques. The overall background of ML use in the field of concrete technology will be 
examined first in this work. Then, practical examples of how ML has been used to further optimize the concrete mixes, the 
construction cycles, energy consumption and reduced CO2 will be provided. Finally, it is aimed to identify important issues 
that need to be addressed in the future. 
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Emmanuel Keita, researcher at Navier Laboratory, has organized 
the first International RILEM Conference on Earthen Construction 
in March 2022 and chairs the RILEM Technical Committee on 
processing of earth-based materials. He is a regular expert of CSTB 
for unstandardized construction sites with earthen materials. He is 
the scientific coordinator of a French program on Monitoring and 
Rehabilitation of earthen buildings (funded by ANR). He is working 
on water transport in porous media and its consequences on drying 
kinetics, imbibition, recycled aggregates, 3D Printing and Earth-
based building materials. He has expertise in soft matter and non-
destructive imaging techniques (MRI, X-ray microtomography). 
Since 2018, he has been leading the project Alluvium on the use of 
excavated soils for buildings in urban areas. 

Emmanuel Keita,  Ecole des Ponts, Gustave Eiffel University, 
France 

Title: Process of earthen materials for low-impact construction 

Abstract:  
Earth is one of humankind‟s oldest building materials, and it is still present across the world. Currently, the 
interest in earth-based building materials is revived by their low environmental impact and the need for 
answering global warming issues. Indeed, the building sector contributes by a significant share to the entropic 
carbon emissions. In this context, earth appears as a promising solution for low carbon emission, recycling, and 
reuse in the construction field. However, earth-based materials face many challenges to be considered as a 
relevant modern building material. The variability of the resources should be integrated with the formulation 
strategy. At the hardened state, water sensitivity should be better assessed. At fresh state, vernacular technique 
and new processes need a scientific review in order to obtain better control of material density and prediction of 
the hardened properties. In recent years, various rheometric and characterisation tests have been developed for 
earth-based building materials. Rheometry tools and methodologies are designed in many laboratories to deal 
with fluid to stiff pastes or even granular-like materials. However, the underlying behavior is postulated but 
rarely fully assessed. For instance, materials are often considered purely plastic. However, they may also exhibit 
frictional and viscous behavior as in 3D printing. These contributions should be taken into account in the 
description of processing routes. Moreover, depending on the mineralogical nature of fine particles, particle size 
distribution and water content, earth can show a large range of behavior from very fluid to granular like. The 
boundary between these different types of behavior should be linked to the material microstructure and shared 
rheological tools should be adopted for each earth consistency. Although mix design main consequences are on 
rheology, its influence on drying and mechanical build-up is detrimental. It is necessary to avoid cracks, limit 
shrinkage and obtain homogenous materials. Indeed, new formulations with additives offer ways to reduce the 
water content and suppress cracks while improving mechanical behavior. There is a need to understand the 
underlying physics behind the additives effect in order to have mix-design strategies not only based on trials and 
errors or empirical methods. Finally, Robotics and Information Technologies allow revisiting most building 
processes. For the last decade, new construction processes have been developed with digital tools. These 
innovations were also related to a better formulation control of cement-based materials. Similar contributions 
are now focusing on earth-based materials.New techniques under development, such as extrusion-based 3D 
printing and poured earth will be presented. The technical novelty applied to earth-based materials generates 
complex inter-disciplinary problems; moreover, processing requirements usually play a key role in the mix 
design. 
 
To conclude, the workflow of the new RILEM Technical Committee on Processing of Earthen Material will be 
presented. Indeed, the history of RILEM Committees on earthen materials and the strong link with Morocco and 
the LPEE laboratory will be acknowledged.  
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Kolawole Adisa Olonade 
University of Lagos, Nigeria 

Dr. Olonade had National and Higher National Diplomas in Civil 
Engineering from the Federal Polytechnic, Ilaro, Nigeria. He equally 
possessed Bachelor of Engineering (BEng) and Master of Science (MSc) 
in Civil Engineering from the Federal University of Technology, Akure 
and University of Ibadan, respectively. He was awarded a PhD degree in 
Civil and Environmental Engineering at the prestigious University of 
Lagos. His area of specialization is structural and material engineering. 
He is a Fellow of the Nigerian Society of Engineers, a Fellow of the 
Nigerian Institution of Water Engineers and a member of the Nigerian 
Institution of Civil Engineering. He joined RILEM in 2013 and has 
participated in a number of Technical Committees, which include TC-
CCC, TC-ECS, TC-AMC, TC-SRT and TC-DOC. In 2020, he founded the 
Society of Cement and Concrete Researchers in Nigeria (SCCRIN).  Dr. 
Olonade has participated in a number of conferences as member of 
International Scientific Committee and was a keynote speaker in many 
international conferences and fora. He participated actively as a 
reviewer in the CMSS 21 and was selected as Keynote Speaker at CMSS 
2017. He is a Senior Lecturer in the Department of Civil and 
Environmental Engineering, University of Lagos, Nigeria. Presently, he 
a Technical Aid Corps Volunteer at the Kampala International 
University, Uganda where he is serving as a Senior Lecturer in the 
Department of Civil Engineering and the Deputy Director of Research, 
Innovation, Consultancy and Extension at the Western Campus of the 
University. 

Title: Bio-Concrete utilization in Africa for sustainable and resilient 
infrastructure 

Abstract:  
Portland cement is an indispensable construction material as it binds various ingredients in making 
concrete for virtually all infrastructure development and housing provision. In the production of 
Portland cement substantial quantity of earth material is consumed and various pollution is generated. 
Its production also contributes significantly to global CO2 emission. In 2015, annual global cement 
consumption was 4.6Gt and it is estimated to increase to between 6 and 13.5 Gt/a in 2050. Regrettably, 
there is no alternative material available in commercial quantity to replace Portland cement in making 
concrete for building houses and other infrastructure. The situation is better imagined as the world‟s 
population increases from today‟s 7.3 billion to 9.7 billion in 2050. Approximately, one ton of CO2 is 
released for one ton of cement produced, making the production of cement responsible for more than 
8% of all the greenhouse gases released by human activity. In Africa where there is gross infrastructure 
deficit and serious need for adequate housing to shelter its teeming population, more concrete will 
definitely be needed. However, the cost of cement, which represents 42% of the total cost of building a 
house, seems extremely high and makes the cost of housing/infrastructure prohibitive for average 
earners. The challenge before the researchers is to find alternative material that is cheaper in cost and 
less destructive to the environment. Supplementary cementitious materials (SCMs) and pozzolans as 
partial replacement for cement in cement-based materials have potential to mitigate emissions in 
cement plants. The use of blended cements in Europe is very common and is continuing to increase. 
Globally acceptable SCMs such as fly ash and silica fume, are scarcely available in Africa. Thus, Africa 
as a region must look inward to find regional solution to reduce CO2 emission associated with cement 
production. Nevertheless, the region (Africa) is blessed with various agricultural solid wastes that 
could be explored. They can be used in form of SCMs, aggregates and or construction chemicals. The 
thrust of this lecture is therefore to create awareness and emphasize that the time to act is now. In this 
lecture, overview of the state of infostructure in Africa is presented, while the materials needed to meet 
the ever-increasing gap between the demand and supply is underscored. The lecture also identifies 
several potentials that are abound in Africa that are in the verge of development and those that are yet 
to be developed. The challenges faced in the course of developing these potential materials are identified 
and possible panacea are proffered. Strategies to deploy these bio-materials are equally offered. Of 
particular interest is the need for the region to take advantage of the abundant bio-materials to develop 
its bio-economy for more regional integration. 
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Prof. Habibi holds a dual Ph.D. degree in Polymer Chemistry from 
Joseph Fourier University (Grenoble, France) and University of 
Cadi Ayyad (Marrakech, Morocco). He is Fellow of the Royal 
Society of Chemistry since 2020. After an international career at 
Luxembourg Institute of Science and Technology (LIST), University 
of Mons (Belgium) and North Carolina State University (NCSU, 
Raleigh, USA) he joined recently the University Mohammed VI 
Polytechnic in Morocco to take up a Chair in Sustainable Materials. 
He is author of over 120 peer-review articles and is included in the 
Global Highly Cited Researchers (Clarivate Analytics) over the past 
four years. He authored over 20 book chapters and edited one book 
and enjoys a H-index of 52 with over 20000 citations. Prof. Habibi 
works across many branches of the development of sustainable 
materials. His research interests include the design of new bio-
derived polymers, development of high performance 
nanocomposites from lignocellulosic materials including natural 
nano-sized fillers, biomass conversion technologies, and the 
application of novel analytical tools to biomass. 

Youssef Habibi, Mohammed VI Polytechnic University, Morocco 

Title: Wood: an inexhaustible resource for sustainable building 
materials 

Abstract:  
Wood played a key role throughout human history as an important building material for the 
construction of houses, boats, tools, etc. It has contributed (and still) to the growth of human 
civilizations, yet, it didn‟t get as much attention as other materials such as copper, and bronze used for 
the establishment of the “age of man”.  In the 21 century, wood is still contributing to our civilization 
and new attributes are being discovered through the development of modern technologies allowing 
new and sophisticated applications of wood in different areas including in building materials. In 
conjunction with the growing interest in developing circular economies through the substitution of 
fossil carbon by renewable resources, interest in biomass feedstock, including wood, does not appear to 
wane but will continue to attract considerable attention in our society during the so-called 4th 
industrial revolution.1 In fact, with total production estimated to be 1013 tons with a yearly growth of 

~ 3  1011 tons, biomass is not only abundant, renewable, and sustainable but represents a limitless 
potential to supplant or at minimum complement fossil fuels resources. Therefore, the conversion of 
these resources into sustainable value-added chemicals, polymers, and materials is surfacing as a 
potential answer to face the expected scarcity of fossil resources and consequently addresses timely 
issues of sustainability and ecological consciousness. Indeed, herein we argue for a renewed interest in 
wood as a limitless resource of chemicals, polymers, and materials within the construct of the 
biorefinery for the processing, fractionation and full recovery of all components to convert them into 
non-traditional high-added value and sophisticated uses. Various technologies including, but not 
limited to thermomechanical, enzymatic and chemical conversions toward the production of chemical, 
additives, fibers, nanosized fillers, different classes of polymeric materials for a wide range of 
applications are being developed. This plenary lecture will provide an overview of recent advances in 
converting woody components into functional polymeric materials for more highly demanding 
applications. An emphasis will be given to new trends in using wood-derived polymers and fibers in 
sustainable building materials. 
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Timothy Wangler is a senior researcher in the Chair of Physical 
Chemistry of Building Materials, Institute for Building Materials at 
ETH Zurich. His research interests center primarily on the intersection 
of three fields: chemical engineering, material science, and civil 
engineering. His education is primarily in chemical engineering, with a 
bachelor's degree from the New Mexico Institute of Mining and 
Technology. After working some years in semiconductor 
manufacturing at Intel Corporation in Rio Rancho, New Mexico, he 
joined the PhD program at the Princeton University Department of 
Chemical Engineering, ultimately earning his PhD in 2009 under the 
guidance of Prof. George Scherer, on the topic of understanding and 
inhibiting damage to heritage sandstones by swelling clays. He then 
joined the Laboratory of Building Science and Technology at the Empa 
in Dübendorf, Switzerland as a postdoctoral researcher, where he 
researched topics related to environmental engineering and building 
materials. Since 2012 he has been in the Chair of Physical Chemistry of 
Building Materials, headed by Prof. Robert J. Flatt, and has researched 
a variety of topics ranging from cultural heritage, to geotechnical 
engineering, and most recently the digital fabrication of concrete, with 
a focus on set control and processing. 

Timothy Wangler ,  Institute for Building Materials, ETH Zurich, Switzerland 

Title: Process-Properties-Performance in 3D Printed Concrete: Focus 
on Sustainability 

Abstract:  
Digital fabrication with concrete (DFC), especially the dominant technology of 3D printing 
with concrete and cementitious materials, has become a strongly researched topic within the 
past decade due to pressure within the construction sector to reach higher productivity, 
especially with current and impending shortages of skilled labor. Additionally, these new 
technologies have been identified as avenues towards more sustainable construction due to 
their potential for customization and material savings. However, DFC brings its own set of 
challenges, which result primarily from perhaps its most distinctive characteristic compared 
to standard construction: the lack of a standard formwork, which leads to the requirement of a 
controlled structural buildup to ensure successful production. Additionally, the inherently 
layered nature of these processes has inspired numerous examinations into their impact on 
various performance parameters of DFC material. 
 
Producing more sustainable structures is a laudable goal for DFC, but the true potential can be 
called into question, as DFC mix designs are notoriously higher in cement content, although 
the research community is working hard to address this, especially through the introduction of 
more cement substitutions and paste reduction through the use of mix designs with coarse 
aggregates. The still mostly unknown questions related to durability also remain a topic of 
great interest in the research community, with implications for the sustainability of DFC 
structures, especially with respect to the impact that interfaces play on transport properties 
and the greater risk of shrinkage cracking. This talk will focus on these topics, especially on 
how from a process standpoint DFC can play a role in the production of truly more sustainable 
structures based on their shape efficiency and material savings. 
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Dr. Tayeh has received his PhD in the field of materials and structures 
from the University sains of Malaysia, Malaysia, in 2013. He is 
currently an associate professor of civil engineering in the Islamic 
University of Gaza. Palestine. His main research interests include 
concrete technology, high strength concrete, ultra high performance 
concrete, nano-engineered cementitious composites, sustainable 
construction materials and eco-friendly concrete. He has published 
more than 190 technical papers in ISI/Scopus (Orcid ID:  0000-0002-
2941-3402; Scopus Author ID: 36696899500). The citations and h-
index/i10-index in Google Scholars are 7000 and 49/154, respectively. 
He has an international collaboration with research teams in 
(Universiti Sains Malaysia/Malaysia, Cergy-Pontoise 
University/France; La Rochelle/ France; Sherbrook 
University/Canada; Munch University/Germany; University of 
Bradford/United Kingdom Duhok University/Iraq and Suez 
University/Egypt). He is a member of the editorial board of many 
international journals. He worked as Guest Editor for Case Study in 
Construction Materials/Elsevier and Sustainability Journal/MDPI.  He 
got many national and international awards as an active researcher. 
He is an active reviewer for many of international journals.   Reviewed 
papers for many high impact factor scientific journals. Dr. Tayeh has 
been classified as an excellent reviewer by Publons website.  
Dr. Tayeh has been classified as Top 2% researcher globally in Building 
and Construction (Stanford University Classification-October 2021 and 
2022) 
 

Bassam A. Tayeh,  Islamic Universityof Gaza,  Gaza Palestine 

Title:  Effect of glass powder on High-strength self-compacting 
concrete properties 

 

Abstract:  
 

 High-strength self-compacting concrete (HSSCC) is a type of special concrete that combines 
two-property self-compacting and high-strength. HSSCC production ensures high flow 
properties under the influence of its weight with high mechanical properties. The production of 
HSSCC may require a high cement content, which increases the cost and limits production. 
This research focuses on producing HSSCC using glass powder (GP) to reduce the cement 
content and absorb glass waste. In this research, the experimental study was conducted on the 
degree of eleven experimental mixtures for SCC samples. Two types of glass waste powder 
(bottle glass powder and window glass powder) were added as a partial substitute for cement 
in proportions 10-50% by weight of cement. To evaluate the performance of GP, tests were 
carried out on fresh properties of HCSCC (Slump Flow, Slump T50cm, V-Funnel, V-Funnel 
T5min, L-Box, J-Ring, and Fill Box). Hardened HCSCC was evaluated by mechanical 
properties tests (Compressive, Splitting Tensile, Flexural Strength, and Modulus of Elasticity. 
The results showed that adding GP to concrete improved its fresh properties, which met the 
requirements of EFNARC specifications. The results also showed that adding GP decreased 
compressive strength with an increase in replacement rates 
 
 

 

https://scholar.google.com/citations?view_op=view_org&hl=en&org=17713540689765514717
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Dr. Radhakrishna G. Pillai is a Professor in the Dept. of 

Civil Engg. at IIT Madras, Chennai, India. He earned MS 

and PhD in civil engg. at Texas A&M University, USA.For 

the last about 12 years, he has been teaching and 

researching in the areas of construction materials, concrete 

technology, corrosion assessment, corrosion control, and 

repair of concrete structures. He has graduated seven PhDs 

and published 60+ journal papers and have received 

awards from NACE International. He is the Regional 

Convener for RILEM South Asia. 

 

Radhakrishna G. Pillai,  Indian Institute of Technology Madras, Chennai, 
India 

Title: Corrosion and service life of steel-cementitious systems – 
Highlights from 12 years of research 

 

Abstract:  
 
Developing techniques for corrosion prevention and service life estimation of concrete 
structures is becoming very important. Chloride threshold is one of the key input parameters 
that is essential to estimate the service life of steel-cementitious (S-C) systems.  It is traditional 
to assume chloride threshold as 0.4 %bwob.  However, chloride threshold is a function of both 
the steel and cementitious systems involved (not the former alone) and no suitable test 
methods are available to determine this for various S-C systems. This prevents engineers from 
estimating service life and choosing suitable materials to achieve a specific target 
corrosion-free service life.  In this paper, the development of a corrosion cell for S-C systems, 
complexities associated with the interpretation of electrochemical data from S-C systems, and 
eventual development of short-term test method (hr-ACT) to determine the chloride threshold 
of S-C systems with highly reactive cements will be presented. Then, the modification of 
hr-ACT method to suit the specific requirements of testing S-C systems with corrosion 
inhibitors,coated bars, prestressing steel, etc. will be presented.  A significant database on the 
chloride threshold will be presented.  Finally, the effect of chloride threshold on the service life 
of various S-C systems and the nomograms developed for service life design will be presented. 
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Pr. Mohamed Balli is aiming to understand how to 
particularly make functional materials useful in our daily 
life such as clean and efficient magnetic refrigeration, gas 
storage, solar cells, batteries and much more. M. Balli 
received his a PhD degree (2007) in physics of materials 
specializing in magnetocaloric materials, from Joseph 
Fourier University, prepared at Néel Institute (CNRS). 
2008-2012, Enseignant-Chercheur at the University of 
Applied Sciences of Western Switzerland (Switzerland), 
before joining the University of Sherbrooke, Canada. Since 
January 2019, he is Associate Professor of Physics at the 
International University of Rabat (UIR). He has published 
on magnetic materials, multiferroics and systems about 
100 peer reviewed articles in reputed journals (including 
roughly 50 papers as first author). His research work on 
magnetocalorics has received numerous awards including, 
Rising Star Researcher award given by the Research Fund: 
Nature and Technology, Canada (2014) and the “Research 
and Innovation Prize 2015” from Sherbrooke University. M. 
Balli has an H-index of 28.  

 

Mohamed Balli  ,  International University of Rabat, Morocco 

Title: Magnetic materials for efficient cooling and air-conditioning 
systems 

Abstract:  
 
Over the last two decades, materials with excellent magnetocaloric properties have attracted 
worldwide interest due particularly to their potential implementation as active solid 
substances in magnetic cooling and heating systems including air-conditioners. In 
magnetocaloric devices, the needed thermal effects are usually generated by magnetizing and 
demagnetizing magnetocaloric materials (MCMs) under varying external magnetic fields, 
while the heat transfer between the hot and cold ends is achieved by using water-based fluids. 
In this context, the discovery of cheaper materials with outstanding MCEs that can be obtained 
under very low magnetic fields over a wide temperature range is crucial for the upscaling of 
this technology towards broader commercialization. In fact, this would enable us to markedly 
enhance the thermodynamic performance in terms of cooling powers and temperature spans 
while dramatically reducing the quantity of used permanent magnets and accordingly the cost 
as well as the weight of existing preindustrial prototypes.  In this talk, I will present recent 
developments regarding magnetocaloric materials and their implementation in cooling/air-
conditioning devices. The challenges faced by magnetic cooling/heating will be discussed while 
providing new routes for boosting the research activities on magnetocalorics. In this way, an 
innovative design for magnetic refrigeration recently developed at the International 
University of Rabat (UIR) will be presented.  
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Raafat El-Hacha, is a Professor of Structural Engineering at the University of 
Calgary in the Department of Civil Engineering, Canada.Received his Ph.D. degree 
from Queen‟s University, Canada, in 2000.Dr. El-Hacha‟s pioneer research has 
been recognized as pushing the boundary of knowledge in using innovative and 
smart advanced materials for strengthening structures and new construction, such 
as fibre-reinforced polymers, shape memory alloy and ultra-high performance 
concrete for hybrid structural systems in bridge applications and other structures. 
Dr. El-Hacha published over 250 journal and conference papers and co-authored 
three refereed design guidelines. He supervised and graduated 50 Ph.D. and MSc 
students. He served as guest editor for three journals and edited/co-edited eight 
conference proceedings. He is serving as a member of the Task Group of the Fibre 
Reinforced Structures Technical Subcommittee of the Canadian Highway Bridge 
Design Code, chairing the CSCE Committee on Advanced Composite Materials for 
Bridges and Structures, and chairing the ACI 440-I sub-committee on “FRP - 
Prestressed Concrete”. He chaired the world-leading conferences in the areas of 
Advanced Composite Materials and Fiber Reinforced Polymer, including the 13th 
International Symposium on Fiber Reinforced Polymers for Reinforced Concrete 
Structures (FRPRCS-13), USA, 2017; the 7th International Conference on Advanced 
Composite Materials in Bridges and Structures, (ACMBS-VII), Canada, 2016; the 
7th International Conference on FRP Composites in Civil Engineering, (CICE 2014), 
Canada, 2014. He chaired the 1st, 2nd, and 4th CSCE Specialty Conference on 
Disaster Mitigation and was the founder of this series of conferences, and served as 
the secretary of the CSCE 2006 Annual Conference. He is chairing the CSCE 
Technical Committee on Advanced Composite Materials for Bridges and 
Structures. He served as the secretary of the International Institute for FRP in 
Construction (IIFC) and is currently the treasurer. Dr. El-Hacha is a Fellow of the 
International Institute for FRP in Construction (IIFC), the Canadian Society of 
Civil Engineers (CSCE), the American Concrete Institute (ACI), and the 
Engineering Institute of Canada (EIC). In addition, he received several awards and 
fellowships, including the CSCE Casimir Gzowski Gold Medal Award, CSCE 
Excellence in Innovation in Civil Engineering Award, IIFC President‟s Award, 
Killam Professorship Award, Erasmus Mundus International Fellowship and 
many others for his outstanding academic and professional achievements. 

Raafat El-Hacha,  University of Calgary, Canada 

Title: Ultra-High-Performance Fibre Reinforced Concrete in Modular 
Construction: Sustainable Solution for Green Housing Challenges 

Abstract:  
The challenges facing the Northern Territories could be solved using the modular housing construction 

method. Modular construction is a procedure in which a structure is constructed off-site, under controlled plant 
conditions, and transported to the intended site. This construction trend is based on using panel elements or 
complete volumetric units. In Canada, modular construction has grown in popularity, especially in rural and 
underdeveloped areas. Due to its positive effects on project constraints, safety, the prevention of construction 
restrictions and demolition waste, and its many advantages over conventional construction techniques, modular 
construction has recently attracted much attention from the construction industry.The major advantage of 
modular construction includes faster construction processes, better quality, more precise and predictable 
completion time, less on-site labour, less material waste and less environmental sensitivity. In addition, one key 
aspect of modern construction is increasing sustainability, which reduces the building sector's economic, 
environmental, and social implications. However, despite the significant advantages, the private sector 
continues to rely mainly on the traditional on-site construction process that involves timber formwork, 
scaffolding, and in-situ concreting due to the challenges facing this sector. To overcome these challenges, Canada 
needs a new mindset, as the same old ideas, conventional building techniques, and traditional construction 
materials merely do not work. Incorporating Ultra-High-Performance Fibre Reinforced Concrete (UHPFRC), a 
sustainable and environmentally friendly material, further maximizes the advantages of modular 
design.UHPFRC represents a technological advance in the industry due to its outstanding mechanical properties 
relative to conventional concrete. Utilizing UHPFRC results in modular houses with thin structural components, 
such as walls, floors, and roofs. 
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ACI member Mohammed Abed is a visiting assistant professor 
at Engineering department in King‟s College, Kings College, 
PA, USA. He conducted research as a Postdoctoral Associate 
for two years, one year in the Department of Civil and 
Environmental Engineering, Rutgers University, New 
Brunswick, NJ, USA. While the second year was in the 
Department of Civil and Environmental Engineering, New 
Jersey Institute of Technology, Newark, NJ, USA.  He received 
his MS from the Islamic University of Gaza, Gaza City, 
Palestine, and his PhD from Budapest University of 
Technology and Economics, Budapest, Hungary, in 2019. His 
research interests include low-carbon concrete and fire 
resistance of concrete structures 

Mohammed Abed,  King‟s College, Wilkes-Barre, USA 

Title: Applying the multi criteria decision making applications in 
sustainable concrete 

Abstract:  
The development of eco-efficient building materials is a prime focus of the most sought-after 
sustainable development practices. However, building materials often struggle meeting the 
requirements due to the clash among the functional properties, the environmental burden associated 
with the production, and the financial costs. Moreover, different mechanical and environmental 
loading associated with different construction applications and service conditions may demand re-
balance among the performance requirements and the material design. Most of the available studies 
focusing self-compacting concrete (SCC) remain concerned about the specific set of criteria (generally 
mechanical and/or durability performance) only and thus lack a sustainable approach. One step 
further to the available literature, this study aims to conceive an SCC mixture for various performance 
requirements for the optimized proportions of RA and/or FA through multi-criteria decision-making 
(MCDM) techniques. MCDM techniques are established statistical techniques for evaluating various 
alternatives against multiple performance criteria and selecting a best solution. Authors have 
evaluated the application of MCDM techniques for selecting, conventional mix design, sustainable and 
optimized waste based concrete mixes and this analytical/optimization approach has the potential for 
real applications in the construction industry. Utilizing waste and recycled materials in concrete 
production has received a lot of attention recently and researchers have successfully formulated SCC 
involving RA for building and infrastructure applications. However, the majority of the studies 
considered technical and durability aspects separately with less attention to combined-factors 
evaluation for various applications and performance requirements. Researchers should develop such 
frameworks that can integrate various techno-environmental-economic parameters to select 
sustainable products suitable for various applications. MCDM techniques can provide such pathways 
for designing and adopting optimized products considering specific/general key performance criteria 
for intended applications. By establishing a set of criteria, MCDM techniques can rank the alternatives 
through several algorithms. For instance, in concrete and other construction materials, MCDM 
techniques can be employed to balance the technical-durability-environmental performance and the 
cost of the best alternative.  
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Enrico Sassoni is Associate Professor of “Materials Science and 
Technology” at the University of Bologna (Italy). His main research topics 
include innovative materials and techniques for the conservation of 
historic building materials and archaeological bones, as well as materials 
with improved environmental sustainability for the building sector. His 
research has received funding from the European Commission 
("HAP4MARBLE" project, Marie Skłodowska-Curie individual fellowship) 
and industry. He has spent visiting periods at Princeton University (USA) 
and at the University of Göttingen (Germany). He has authored and co-
authored +100 scientific publications, including +50 journal articles 
(+1800 citations in Scopus and h-index=26). He is Deputy Editor-in-Chief 
of the journal “Materials and Structures” and member of the Editorial 
Board of “RILEM Technical Letters”, “Frontiers in Materials” and 
“Coatings”. He has been member of the scientific committee of several 
international conferences and workshops and has served as reviewer of 
research project proposals in Italy, Switzerland and Latvia. He is 
currently Chair of the Technical Activities Committee (TAC) of RILEM, 
after serving for 3 years as Convener of RILEM Cluster E (“Masonry, 
Timber and Cultural Heritage”). In 2017, he received a "Gustavo 
Colonnetti Medal", awarded by RILEM to researchers less than 35 years 
old who gave “an outstanding scientific contribution to the field of 
construction materials and structures". 

Enrico Sassoni ,  University of Bologna, Italy 

Title: Strengths and weaknesses of traditional and innovative 
products for consolidation of stones, mortars and bricks 

Abstract:  
In recent years, several types of innovative products have been proposed to overcome the limitations of 
traditional consolidants, such as lime, ethyl silicate and acrylic resin. In fact, especially when applied onto 
carbonate substrates (including marble, limestone and lime-based mortars), traditional products show 
important limitations, such as scarce efficacy, significant chromatic alteration or limited durability owing to 
scarce stability or temporary hydrophobicity. Moreover, because they are often dissolved in organic solvents 
(such as white spirit or acetone), traditional consolidants are also responsible for significant environmental 
impact (e.g. global warming, fossil fuels depletion and photochemical ozone formation). With the aim of 
developing products with improved technical performance and improved environmental sustainability, 
innovative consolidants have been proposed, by following two main strategies: (i) reducing the consolidant size 
to the nanoscale (e.g., nanolimes and nanosilica), with the aim of favoring penetration in depth and accelerating 
the curing reactions; (ii) exploiting completely new chemical routes (e.g., calcium alkoxysilanes and ammonium 
phosphate), with the aim of forming compatible consolidating phases with improved performance.  
 
In this talk, the genesis and the chemistry behind four types of innovative consolidants (nanolimes, nanosilica, 
calcium alkoxysilanes and ammonium phosphate) will be illustrated. For each type of consolidant, strengths and 
weaknesses will be highlighted, in terms of consolidating ability, compatibility and durability when applied onto 
a variety of substrates, including natural and artificial stones and mortars based on different binders. 
Comparative studies among these innovative products, as well as with traditional alternatives, will be presented 
and discussed. Significant cases of application of the new products to real monuments will be also illustrated. 
The environmental impact of the new consolidants will be also discussed, in comparison with traditional 
alternatives. The talk will provide an overview of the pros and cons of the products that are currently available 
for the practice of monument conservation and will highlight the research needs that should be pursued for 
further optimization of these products. 
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Moncef L. Nehdi is currently Chair of the Department of Civil Engineering 
at McMaster University. He received his BASc from Laval University, 
MASc from Sherbrooke University, and PhD from the University of British 
Columbia, all in civil engineering. Prior to joining McMaster University, 
he was a professor in the Department of Civil and Environmental 
Engineering at Western University. His industrial experience includes 
serving as Technical Manager for three companies: Imasco Minerals Inc., 
Materials Technology Laboratories, and BCS. He served as Associate 
Director for Environmental Research Western. He was licensed as a 
professional engineer in British Columbia in 1998 and in Ontario in 1999.  
An award-winning scholar, educator, and industry manager, he is a 
global leader in cement and concrete research, recycling by-products in 
construction, and artificial intelligence applications in materials and 
structures. A prolific author with more than 450 research publications, he 
was listed in the world‟s most cited civil engineers by Elsevier and the 
Shanghai Global Ranking, and in Stanford University‟s World‟s top 1% 
scientists. His research was used in several landmark construction projects 
around the globe, beneficiated colossal mining and industrial by-products, 
and reduced the carbon footprint of various sectors of the economy. He is 
Canada‟s lead development instructor for professional engineers on the 
durability and repair of concrete structures, design of formwork and 
temporary structures, and advanced concrete technology. He is past Chair 
of the American Concrete Institute (ACI) committee 555 on recycled 
materials, chair of the Canadian Society for Civil Engineering (CSCE) sub-
committee on cement and concrete. He received numerous prestigious 
awards, including the Engineering Medal for Research and Development 
from Professional Engineers Ontario 
 

Moncef L. Nehdi,  McMaster University, Canada 

Title: Is net-zero feasible: systematic review of emerging 
technologies for cement and concrete decarbonization 

Abstract:  

Cement production accounts for 8% of global anthropogenic CO2 emissions. If considered a country, the cement 

and concrete industry would rank world‟s third largest carbon emitter just after China and the USA. Since over 

120 countries committed to net-zero emissions by 2050, whether net-zero cement and concrete would be 

achievable needs to be examined. Cement and concrete are hard-to-abate industrial sectors for decarbonization 

due to growing demand driven by rapid urbanization, population growth, and the considerable need for 

rehabilitation of aging infrastructure. This systematic analysis scrutinizes pertinent emerging cement and 

concrete carbon saving technologies and evaluates their short- and long-term potential, benefits, and 

limitations. Critical analysis reveals that most emerging technologies are at an early stage of development, while 

rigorous life cycle assessment is necessary to appraise their carbon-saving promise. The findings suggest that 

adopting circular economy tactics through the use of various sources of by-products, unwavering stakeholder 

commitment, and breakthrough technologies are key to attaining net-zero aspirations and United Nations 

sustainability goals. A multi-faceted approach coupling materials innovations, alternative fuels, and efficiencies 

across various sectors are needed to reach the net-zero goal. The review identifies promising technologies, 

knowledge gaps, need for future research and recommendations for best practice towards the net-zero goal. 
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Hakim S. Abdelgader - is a Full Professor in the Department of Civil 
Engineering at University of Tripoli, Tripoli, Libya. He received his MSc 
and Ph.D. degrees in 1990 and 1996 respectively from Gdańsk University 
of Technology, Gdańsk, Poland. His research interests include pre-placed 
aggregate concrete, self-consolidating concrete, concrete with recycled 
materials, utilization of pozzolanic materials, underwater concreting, 
concrete durability, and concrete casting in fabric forms. He has authored 
or co-authored over 80 professional technical papers and reports. He was 
been involved in organization of several International Conferences and 
member of Scientific Committees. He is a associate member and voting 
member of American Concrete Institute (ACI) Committees 221, 
Aggregates; 237, Self-Consolidating Concrete; 304, Measuring, Mixing, 
Transporting, and Placing Concrete; 444, Structural Health Monitoring 
and Instrumentation; and 555, Concrete with Recycled Materials. He is an 
Editorial Board member of more than four academic Journals. He is 
reviewer and contributor to ACI, Construction & Building Materials and 
Journal of Materials in Civil Engineering (ASCE). Prof. Abdelgader was 
elected fellow of ACI in 2019. He has been a keynote speaker at several 
international conferences in North America, Europe, Africa, Middle East, 
Japan, Iran, and India. 

 Hakim Abdelgader,  University of Tripoli, Libya 

Title: Development of a new method of concrete mix design based on 
the Bolomey method and Abrams's law 

Abstract:  
Cement is still the most popular binder used in concrete production. Unfortunately, the cement production 
process is energy-intensive and it is responsible for around 7% of total CO2 emissions. In 2020, over 320 million 
m3 of ready-mix concrete was produced in Europe and concrete production will increase in the coming years. 
Portland cement clinker, which is mainly responsible for the high energy requirements and high global warming 
potential of concrete, can be replaced with more resource-efficient materials. The filling of the space between the 
cement particles with alternative materials has a decisive influence on the workability and strength development 
of the concrete. There are known results of research on the use of fly ash, microsilica, lime flour, zeolite, 
metakaolin or other materials such as dust resulting from the cutting of basalt and granite rocks or glass waste. 
Some of the above-mentioned materials, e.g. lime flour, microsilica or silica dust from glass cullet, only fill the 
space between the grains, but a significant part of additives such as fly ash, zeolites or metakaolin are 
characterized by pozzolanic properties, thanks to which replacing part of the cement does not reduce the final 
strength of the concrete , it can only change endurance gain over time. Therefore, the cement consumption 
should be optimized by introducing changes in concrete ready-mix design. Many known concrete design 
methods are based on the Abrams law and the Bolomey method. The composition of concrete with the assumed 
strength class, calculated by any method, differs significantly. This is especially true for the cement content when 
the amount differs by 20 to 50%. The author present the modified Bolomey method and law Abrams together 
with the results of tests for concrete compressive strength from 25 to 45 MPa characterized by medium and very 
high workability. For this purpose, the author performed a theoretical design analysis according to the Abrams 
method and the modified Bolomey method known and used in Germany and Poland. The laboratory tests of the 
consistency and the compressive and tensile strength of concrete were performed. On the basis of the presented 
tests, it was shown that the differences in the amount of cement used are significant, and the actual strength of 
the concrete differs significantly from the designed one. When the Abrams method is used, the selection of the 
amount of cement is more optimal and suitable for designing concrete in the range of classes up to C35/45, 
whereas the Bolomey method require the use of more than 50% more cement. In this case compressive strength is 
about 30% higher than predict. The aim of scientists should be to develop new methods of concrete design that 
will enable precise determination of the properties of the materials used, and at the same time will be easily 
applicable in mass production of ready-mixed concrete. 
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Andrea Graziani is Full Professor of Roads, Railroads and Airports at 
Università Politecnica delle Marche, Ancona, Italy. He currently chairs the 
RILEM TC 280-CBE “Multiphase characterization of cold bitumen 
emulsion materials” and has been an Active Member in TC 272-PIM “Phase 
and Interphase behaviour of bituminous Materials” and TC 237-SIB 
“Testing and characterization of sustainable innovative bituminous 
materials and systems ”. He is Associate Editor of the “International 
Journal of Pavement Engineering” and Editorial Board member of “Road 
Materials and Pavement Design”. His main research interests are cold 
paving technologies (including cold recycling of bituminous pavements), 
linear viscoelastic characterization of bituminous mixtures (with special 
focus on 3D behavior), pavement monitoring and pavement 
reinforcement. Prof. Graziani Authored more than 100 journal papers 
(including five receiving best/outstanding paper awards from ISI 
journals). He is a member of the Italian National Center for Sustainable 
Mobility (MOST) and has been Visiting Professor at the École de 
Technologie Supérieure (ÉTS), Montreal (Canada). 

Andrea Graziani,  Marche Polytechnic University, Italy 

Title: Multiphase characterisation of cold bitumen emulsion 
materials 

Abstract:  
This keynote presents the main findings of TC 280-CBE “Multiphase characterisation of cold bitumen emulsion 
materials”. Cold bitumen emulsion (CBE) technologies play a key role in the development of environmentally 
friendly and sustainable bituminous pavements because they allow paving at ambient temperature and 
therefore allow important energy savings and reduction of atmospheric pollution. The objective of TC 280-CBE 
was to foster the use of CBE technologies as a sustainable alternative to traditional hot technologies for both 
non-structural (microsurfacing, slurry seals) and structural (surface, base and sub-base layers) paving 
applications. To tackle this goal, the TC focused on the multiphase and evolutive nature of CBE materials. Such 
distinctive features are basically due to the presence of free water (low-viscosity liquid) which is essential for 
dispersing and distributing the bitumen droplets (thermo-viscoelastic solid) and to reduce the internal friction 
between aggregate particles (rigid solid). The TC was organized into two groups. Task Group 1 (TG1) focused on 
the study of CBE mortars (as essential structural phases of CBE mixture), Task Group 2 (TG2) focused on the 
study of CBE mixtures for non-structural layers (slurry seals, micro-surfacings). After the initial literature 
review phase, the working program of both TGs was based on the organization of separate interlaboratory tests 
(ILT). This presentation summarizes the experimental results of these ILT, introduces some key points for their 
analysis and outlines the main deliverables. The specific objective of the ILT organized by TG1 was developing an 
experimental framework for characterising the relation between physical and mechanical properties of bitumen 
emulsions as binders in mixtures for structural layers based on bitumen emulsion mortar (BEM) concept. A 
reference mortar composition was developed by selecting common volumetric properties and base materials 
(emulsion, sand, filler and cement that were shipped to all participants). The reference mortar was tested by the 
participating laboratories using e common method (indirect tensile strength). Testing activity also included 
mortars prepared with different base materials and compositions, different testing methods as well as testing on 
mastics. The main deliverables of TG1 are outlined: a report describing the use of BEM as a tool for 
characterizing  the mechanical behaviour of bitumen emulsion; a recommendation on the volumetric 
analysis/design of BEM; a recommendation on laboratory mixing and compaction of BEM. The specific 
objective of the ILT organized by TG2 was harmonizing and improving the existing mix design approaches and 
testing methods for slurry seals, micro-surfacings. Local and common materials (Aggregate, emulsion, cement 
and filler) were shipped to participating laboratories that applied their own testing approaches and mix design 
procedures. Protocols for mixture preparation and production of samples were also shared. The results of 
several tests carried out by different laboratories were compared. A new testing procedure for measuring the 
bonding between the cold microsurfacing and the underlying layer is proposed. The main deliverables of TG2 
are outlined: a report describing common procedures and issues of current procedures for microsurfacing mix 
design based on existing EN standards; a recommendation on materials and mixtures preparation for the 
production of samples; a recommendation on testing method for direct shear bond strength microsurfacings. 
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Alan Carter is Full Professor in the department of construction 
engineering at Ecole de technologie superieure in Montreal, 
Canada. Professor Carter works mostly on pavement recycling, 
cold and hot, on the use of alternative binders in pavement 
materials and on pavement reinforcement. He is the deputy chair of 
RILEM TC 280-CBE “Multiphase characterization of cold bitumen 
emulsion materials”, the chair of TG1 on cold recycling of RILEM 
TC-PAR “Performance-based Asphalt Recycling”, and an active 
member of other scientific committee. Prof. Carter is the actual 
president of the International Society of Asphalt Pavement, a past 
president of the Canadian Technical Asphalt association, an 
associate editor for the Canadian Journal of Civil Engineering and 
a member of the editorial board of the Road Materials and 
Pavement Design journal 

Alan Carter,  School of Higher Technology in Montreal, Canada 

Title: Multiphase characterisation of cold bitumen emulsion 
materials 

Abstract:  
This keynote presents the main findings of TC 280-CBE “Multiphase characterisation of cold bitumen emulsion 
materials”. Cold bitumen emulsion (CBE) technologies play a key role in the development of environmentally 
friendly and sustainable bituminous pavements because they allow paving at ambient temperature and 
therefore allow important energy savings and reduction of atmospheric pollution. The objective of TC 280-CBE 
was to foster the use of CBE technologies as a sustainable alternative to traditional hot technologies for both 
non-structural (microsurfacing, slurry seals) and structural (surface, base and sub-base layers) paving 
applications. To tackle this goal, the TC focused on the multiphase and evolutive nature of CBE materials. Such 
distinctive features are basically due to the presence of free water (low-viscosity liquid) which is essential for 
dispersing and distributing the bitumen droplets (thermo-viscoelastic solid) and to reduce the internal friction 
between aggregate particles (rigid solid). The TC was organized into two groups. Task Group 1 (TG1) focused on 
the study of CBE mortars (as essential structural phases of CBE mixture), Task Group 2 (TG2) focused on the 
study of CBE mixtures for non-structural layers (slurry seals, micro-surfacings). After the initial literature 
review phase, the working program of both TGs was based on the organization of separate interlaboratory tests 
(ILT). This presentation summarizes the experimental results of these ILT, introduces some key points for their 
analysis and outlines the main deliverables. The specific objective of the ILT organized by TG1 was developing an 
experimental framework for characterising the relation between physical and mechanical properties of bitumen 
emulsions as binders in mixtures for structural layers based on bitumen emulsion mortar (BEM) concept. A 
reference mortar composition was developed by selecting common volumetric properties and base materials 
(emulsion, sand, filler and cement that were shipped to all participants). The reference mortar was tested by the 
participating laboratories using e common method (indirect tensile strength). Testing activity also included 
mortars prepared with different base materials and compositions, different testing methods as well as testing on 
mastics. The main deliverables of TG1 are outlined: a report describing the use of BEM as a tool for 
characterizing  the mechanical behaviour of bitumen emulsion; a recommendation on the volumetric 
analysis/design of BEM; a recommendation on laboratory mixing and compaction of BEM. The specific 
objective of the ILT organized by TG2 was harmonizing and improving the existing mix design approaches and 
testing methods for slurry seals, micro-surfacings. Local and common materials (Aggregate, emulsion, cement 
and filler) were shipped to participating laboratories that applied their own testing approaches and mix design 
procedures. Protocols for mixture preparation and production of samples were also shared. The results of 
several tests carried out by different laboratories were compared. A new testing procedure for measuring the 
bonding between the cold microsurfacing and the underlying layer is proposed. The main deliverables of TG2 
are outlined: a report describing common procedures and issues of current procedures for microsurfacing mix 
design based on existing EN standards; a recommendation on materials and mixtures preparation for the 
production of samples; a recommendation on testing method for direct shear bond strength microsurfacings. 
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Dr. Jianzhuang Xiao was promoted to a full professor in 2004 at Tongji 
University. He is the current Head of Structural Engineering Department, 
College of Civil Engineering, Tongji University. He has been engaged in 
fundamental research on recycled aggregate concrete's material 
properties and structural behaviors including seismic behaviour and fire 
performance for more than 20 years. Recently, he studied the 3D printed 
concrete with recycled aggregates and recycled powder from construction 
& demolished waste. He was awarded the Alexander von Humboldt 
Foundation Fellowship in Germany in 2004 and the Distinguished Young 
Scholars of China by the National Natural Science Foundation of PR China 
in 2013. He has won one second-class National Awards of Scientific and 
Technology Progress in China and 8 first-class Province/Ministry Awards 
of Scientific and Technology Progress in China. He has more that 40 
authorized invention patents in China and 2 patents in Australia. He 
chaired 15 international and national academic conferences. He is the 
author of 5 Chinese monographs and 1 English monograph by Springer. 
He gave more than 30 invited keynote speeches. He published more than 
300 papers in the international SCI journals with an H-index of 53. He 
was ranked the World's Top 2% Scientists (2020, 2021, 2022) in the field of 
Construction and Civil Engineering. 

Jianzhuang Xiao,   Canada Tongji University, China 

Title: Sustainability design of concrete structures and structural 
application of recycled concrete  

Abstract:  
 

Based on the new idea of compatible symbiosis between structure and environment, the 
necessity and feasibility of building a closed-loop structural life cycle through the recycling of 
C&D waste will be analyzed, in response to the major challenges for the sustainable 
development of concrete structures in civil engineering. Focusing on the technologies of 
recycled concrete, which include recycled materials production, recycled concrete 
preparation, and mechanical properties and seismic behaviors of recycled concrete 
structures, this presentation will systematically introduce the experimental researches, 
theoretical analyses and demonstration applications of recycled coarse aggregate, recycled 
fine aggregate and recycled powder concrete carried out by our research group in the past 
ten years. Further, based on the 3R (reduce, reuse, recycle) principle, the connotation of low-
carbon utilization of C&D waste recycling will be expanded. A new concept of transforming 
traditional demolition to deconstruction will be proposed, and new research progresses in the 
field of reduction, reuse and recycling will be summarized. Then, under the background of 
climate change as well as carbon peaking, neutrality goals, the common characteristics of 
C&D waste reutilization will be refined, the pathway and effect of carbon reduction to 
concrete structures will be discussed, and the exploratory research results of the structural 
sustainability theory oriented to carbon reduction will be introduced. Finally, based on the 
current status and future demands, the development prospects of reutilization technology will 
be put forward, and the new exploration of fully recycled concrete, composite recycled 
concrete, 3D printing recycled concrete and high value-added functional recycled concrete 
will be shared, aiming to provide beneficial enlightenments to researchers and engineers. 

 


