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Abstract

With the overall aim of supporting the development of new construction techniques and materials that are more economical and less carbon intensive,
RILEM has decided to launch three new technical committees on earth construction in 2022. One of these committees will focus on the manufacturing
processes used in earth construction (TC PEM). The aim of this committee is to bring together experts from several disciplines (materials science, earth
construction, rheology, geotechnics, cement chemistry, etc.) to advance earth construction techniques by sharing and promoting good practice. The
processing of earth is today based on solid empirical knowledge which fails to convince structural design engineers. As a result, earth construction is still
limited to small buildings. To upscale the use of earthen material in construction, it is required to provide a solid scientific background that can be used for
the writing of standards and recommendations to guarantee minimal performances in service. Areas of work include improving understanding of the
mechanical behaviour of the material in the fresh state, developing characterization methods, monitoring the material during curing, and studying new
construction techniques, particularly digital ones. The work of the technical committee PEM “Processing of earth-based materials” is expected to gather
the scientific knowledge that can be further used for the writing of construction and design codes for earthen materials.
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1 Introduction fresh state. At early age, after being processed, raw earth
starts to harden due to the water removal due to the drying
process (note that hardening can occur due to chemical
reactions when studying stabilised earth). When the drying
process ends, earth reaches its hardened state with almost
stable mechanical properties and can be used as a

construction material.

The construction sector must contribute to limit global
warming by drastically limiting natural resource depletion and
rapidly tending to a net zero carbon balance. In this regard,
construction methods and materials should evolve using local
materials with low or limited embodied carbon.
Consequently, earth is a great opportunity as a construction
material to supplement concrete or fired clay in many
applications.

It is worth noting that earthen materials can be processed at
different consistencies using a large variety of methods. In a
liquid state with a high water content, fresh state earth can
be self-flowable and cast in formwork. In a plastic state, the
material is shapable and can be extruded to make
construction blocks or can be manually shaped into balls to
build cob walls. In a dryer state or with a higher sand or
aggregate content, earth can be rammed into blocks or walls.
This variety of processes makes earthen constructions
difficult to be unified in a single fashion.

Earth is one of humankind’s oldest building materials and is
still present worldwide [1,2]. Currently, the interest in earth-
based building materials is revived by their low environmental
impact and the need to answer global warming issues.
Indeed, the building sector contributes by a significant share
to entropic carbon emissions [3,4]. Moreover, earth is a
resource available worldwide that fits a circular economy and
local economic development [5]. In this context, earth
appears as a promising solution for carbon reduction,
recycling, and reuse in the construction sector [6,7].

However, earth-based material faces many challenges to be
considered relevant modern building material. The variability
of the resources should be integrated with the formulation
strategy [8]. At the hardened state, water sensitivity should
be better assessed [9-11]. At fresh state, vernacular

Earth has to be processed to become a construction material.
It is excavated from soils, prepared at a specific water content

which can be varied to reach a specific consistency. At this
water content and for processing purposes, earth is at its

techniques such as cob, rammed earth, wattle and daub or
adobes masonry and new processes such as self-flowable
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earth or digitally-aided methods need a scientific review in
order to obtain better control of material quality and
prediction of the hardened properties [12,13]. The work of
the technical committee (TC PEM “Processing of earth-based
materials”) does not target specific processing routes but
aims to provide a global overview of all possible construction
techniques, from traditional methods to digital ones, with
related fresh-state requirements. The goals are to explain the
fresh-state behaviour of earth and its range of possible
consistencies based on a microstructural description, to
collect and/or define suitable test methods to measure
physical parameters linked to the rheological behaviour, and
to study the behaviour of the earth just after being processed
during the drying stage. Finally, new and vernacular processes
can be described based on fresh-state requirements and
properties of the earth microstructure (particle size
distribution, clay mineralogy).

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. 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 better
formulation control of cement-based materials [14-17].
Similar contributions now focus on earth-based materials
[18-20].

New techniques and formulations are real opportunities for
earth. As vernacular techniques are not well standardized,
they could be directly included in the general effort on earth
material characterization and discussions on standards.
Indeed, the evolution should align with the broader goal of
maintaining the environmental benefit of earth materials.

Like for any other construction materials, it is required to
carry out tests on earth-based materials to check the earthen
material suitability to be processed with a specific method
(like the Abrams cone test is used for concrete casting), to
verify the material homogeneity during the construction
process and to be used as a quality control test. In recent
years, various rheometric and characterization tests have
been developed for earth-based building materials. However,
some large scope aspects often need to be improved and
should be discussed by the scientific community. Indeed, the
underlying behaviour is postulated but only partially
assessed. For instance, materials are often considered purely
plastic. However, they may also exhibit frictional and viscous
behaviour. These contributions should be considered in the
description of processing routes. Moreover, depending on
the mineralogical nature of fine particles, particle size
distribution, and water content, earth can show an extensive
range of behaviour from very fluid to granular-like. The
boundary between these different types of behaviour should
be linked to the material microstructure, and shared
rheological tools should be adopted for each earth
consistency.

Although mix design mainly impacts 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 behaviour. There is a need to
understand the underlying physics behind the additives effect
to have mix-design strategies not only based on trials and
errors and empirical methods.

This paper will present the objectives and organization of the
technical committee “Processing of earth-based materials”
(PEM) and locate its position within the RILEM network by
identifying the link with the other active TCs. Additionally, the
key research interests called work packages that build the
structure of the TC PEM will also be presented. The research
needs and objectives of the TC will be provided.

2 Aim and organization of the Technical
Committee

The primary objective of the Technical Committee (TC)
“Processing of Earth-based Materials” is to thoroughly
investigate the characteristics and conduct of earth-based
materials during their initial state and the subsequent
hardening process. Specifically, the TC will concentrate on
addressing issues related to the fresh state and early age
(related to the drying stage) properties of earthen materials
(i.e. all kinds of excavated soils or clay and silt-rich mineral by-
products and waste such as quarry wash muds or sediments).

Furthermore, the scope of this TC extends to encompass
emerging techniques currently under development. This
includes novel methodologies like extrusion-based 3D
printing and poured earth construction, which are thoroughly
examined and explored within the context of earth-based
materials processing.

The kick-off meeting was held on June 9" 2022 and the TC is
expected to last five years, during which extensive research
and analysis is conducted. The aim is to bring together experts
and researchers from academia and private sectors within the
scientific community. Notably, the 106 members of TC PEM
(RILEM website inscription on October 12% 2023) are
primarily located in Europe, North America, and Asia.
However, proactive efforts are currently made to include
members from industry (13 members) and from Africa (3
members) where earth construction can be considered a
great opportunity for the development of sustainable
construction [21]. The targeted users of the TC outcomes are
researchers, engineers, and practitioners.

The expected primary achievement of this TC is to provide an
extensive literature review on advancements made in the
field of fresh state and early age characteristics of earth-based
materials since the 2000s. A RILEM State-of-The-Art-Report is
expected at the end of 2024. This comprehensive review will
serve as the foundation for subsequent phases of research,
which may involve round-robin testing in a second phase,
between 2025 and 2027, or in a subsequent TC.

Indeed, mix-design strategies are complex, and the relevant
parameters must be clearly identified. At this stage, it seems
appropriate to federate a growing community, harmonize
test methods, and define terminology.
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Four main investigation topics have been identified and
provide the structure of the TC:

1) to describe the rheological behaviour of earth
materials.

2) to define the rheometric characterization tools
suitable for earth materials

3) to describe curing and early-age behaviour.
4)  to describe new processes

These four topics define the Work Packages (WP) structuring
the Technical Committee. It is important to keep in mind that
the four topics are highly connected (Figure 1) and that the
working groups acting in the framework of the corresponding
work packages have to work together and develop links. For
example, the working group on new processes (WP4)
requires a precise description of the rheological models that
can be suitable for earthen materials (WP1), how to measure
them (WP2) and anticipate the effect of curing and drying
(WP3) on the processed materials to lead the process to
success.

1: Earthen
material
behaviour

3: Drying/
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Figure 1: TC Organization

These four work packages will be presented in the following
sections.

3  Rheology of earth-based systems

The precise description of the microstructure and physico-
chemical properties of the cementitious materials at the fresh
state has allowed making disruptive jump in the concrete
industry, including the design of self-compacting mixes [22],
of ultra-high-performance concrete [23] and now on the
development of 3D concrete printing [15,16]. Understanding
the interactions at stake at the microscale has made it
possible to design very efficient additives like
superplasticizers, and viscosity modifying agents [24-26], to
improve the mix-design methods [26], and to develop
prediction equations for the macroscopic rheological
behaviour [28]. This link between the microstructural
properties and the flow behaviour of cement-based materials
can be called rheophysics and uses the underlying physics of
interaction at the microscale to explain the fresh-state
properties of cementitious materials.

This developed knowledge is currently lacking for earthen
materials and there is a considerable temptation to mimic the
concrete industry to reach the same level of expertise. Only a
few studies currently try to relate the fresh-state
microstructure of earthen construction to the fresh-state
behaviour regarding the huge variability of earthen materials,
possible admixtures and processing methods [8,29,30].

A basic rheological behaviour such as the Bingham model,
commonly used to model the concrete flow [31], with two
modelling parameters (yield stress, viscosity) cannot
represent well enough shear and compression behaviour of
every type of earthen material which is a complex
heterogeneous material (interstitial fluid, entrapped air and
particles with a broad size distribution). The microstructure
and interactions at stake, the role of clay, in relation to its
mineralogical nature, need to be described as well as the
effect of admixtures, in particular bio-sourced ones.

It is also worth noting that earthen materials may present a
huge variability of consistencies from liquid to granular-like
according to the initial water content w% (Figure 2). The term
consistency refers to geotechnical or concrete workability
classes that need to be translated in terms of rheological
behaviour to provide a common terminology to the earthen
construction community. Moreover, it is necessary to find the
boundaries for these consistency types that can provide
fresh-state behaviour classification in relation to mix-design
parameters like done for cementitious materials [32].
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Figure 2: Possible earth consistencies of a same earthen material with
increasing water content in relation with the Atterberg consistency
limits commonly used in geotechnics.

Therefore, a working group of the technical committee
targets to provide a theoretical frame for these requirements:

- Define earth-based material behaviours and
categories of classification based on the
composition (clay content, particle size distribution,
volume fraction...).

- Provide a common terminology to make
geotechnicians, rheologists, earthen and
cementitious materials scientists working together
efficiently.

- Find suitable rheological or mechanical models for
each type of earthen material consistency.

- Assess the suitability of the earthen resources to a
specific technique.

- Describe the working mechanisms of admixtures.
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Before developing new knowledge through collaboration, the
collection of existing literature to write a state-of-the-art
report about the rheo-physics of cementitious materials,
which starts from the description of earthen materials
microstructure including particle size distribution, mineralogy
and morphology, types of interaction at stake: Van der Waals,
Electrostatic, friction, saturation degree (suspensions/
granular-like materials), solid packing fractions....

This state-of-the-art will also present all mechanical models
that are used to describe the fresh-state behaviour of earthen
materials, including rheological models and geotechnical or
poro-mechanics models that can be helpful for unsaturated
or granular-like materials [33]. It also aims to link the observed
behaviour to suitable construction methods by trying to
collect the fresh-state requirements for each processing
method (casting, shaping, Ramming, etc.). The last part of this
state-of-the-art methods will address the effects of
admixtures on the rheological and fresh state behaviour, such
as dispersants, coagulants, and viscosity modifiers. Their
impact on the initial behaviour of the earth but also on a
possible time-evolution of the mechanical behaviour due to
hardening or gelling will be gathered, especially in order to
help for the optimization of new processes such as pourable
earth and earth 3D printing.

4  Rheological characterization of earth materials

Many rheological characterization tools and methodologies
have been developed in many laboratories to deal with the
description of the behaviour of fluid to stiff pastes or even
granular-like materials [33]. These methods are adapted from
different scientific disciplines, such as rheology, geotechnics,
or concrete sciences; and there is a huge need to share these
practices and promote the most convenient and precise ones.
As a result, penetration tests, rheological methods, gravity-
induced deformation tests or mechanical testing methods
have already been used to describe the fresh-state properties
of earthen materials (Figure 3) [34—36].

In addition, contrarily to cementitious materials or soils, no
common practices or standards can be used as a reference for
earthen materials. The diversity of earthen materials
consistency and earthen materials processing methods can
explain this lack of common practices.

Moreover, most of the techniques used on-site to
characterize the fresh state behaviour of earthen materials
are empirical. They are not currently used to compute
intrinsic mechanical or rheological behaviour parameters.

Consequently, there is a considerable need to evaluate these
existing methods to provide the physical basis that can allow
us to compute behaviour parameters and finally harmonize
practices.

In the framework of the technical committee, a working
group has started to review existing methods and evaluate

their ability to be used as quality control methods (accuracy,
representative volume of materials, implementation
easiness, etc.) or assess the possibility of computing
behaviour parameters from the test results. Once this review
work is done (after 2024), an inter-laboratory study will be
organized to verify the relevance of the methods and define
common procedures (first step toward recommendations).

Figure 3: Characterization methods used for earthen construction: a)
slump flow (inspired by concrete technology) - b) Pocket handy cone
penetration and vane test devices (inspired by geotechnical
engineering) - c) dropping cylinder test: sample before and after being
dropped (inspired by empirical methods used in vernacular
construction).

The work carried out on the topic is then expected to present
efficient solutions to estimate parameters of the fresh state
behaviour of earthen materials that are relevant to predict
the material processing. These parameters include
characteristics linked to so-called earth consistency (Yield
stress, viscosity, internal and surface friction, critical strain)
but also to other parameters that can be relevant in earthen
materials digital construction, such as structural build-up rate
or elastic modulus [18].
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Table 1: Summary of available test methods for earthen materials with expected advantages and drawbacks.

Tests Test location Earth consistency Advantages Drawbacks
In-situ Laboratory | Liquid Plastic Granular
Rotational Portable X X X X X Simple, cheap Lack of accuracy
rheometry (i.e. Manual lab X X X X Accurate Limited to lab
vane test,
concentric Rheometer X X X Very accurate Limited to lab
cylinders)
Penetrometer Portable X X X X X Simple, cheap Lack of accuracy
(cyllr}der, Manual lab X X X X Accurate Limited to lab
hemisphere,
cone, ...) Loading X X X Very accurate Limited to lab
machine
Gravity induced | Slump flow X X X Simple, cheap Narrow range of
test consistency
Spread flow | x X X Simple, cheap Narrow range of
consistency
Dropping object | Spheres X X X X Simple, cheap Only qualitative results
Cylinders X X X X Simple, cheap Difficult to perform -
vertical fall
Capillary flow Loading X X Accurate Narrow range of
and extrusion machine consistency - requires a
loading machine
Shear box test Loading X X X Accurate Requires a loading
machine machine
Compression Loading X X X Accurate Requires a loading
test machine machine

Moreover, it is worth noting that the efficient methods that
allow for the accurate determination of one modelling
parameter of the fresh-state behaviour can also depend on
the flow regime and the consistency of the earthen materials
[36]. As a result, the work to describe the rheophysics of
earthen materials will be helpful in defining consistency
classes that can suit processing methods and fresh-state
characterization tools. For earth, tools used in geotechnics are
expected to be relevant for granular-like materials (for
example, cone penetration, shear box or triaxial test). At the
same time, empirical methods like the slump test or
rheological methods, for example rotational rheometry such
as vane test methods, are likely to be efficient in studying the
fresh-state behaviour of flowable earth. A summary of
available test methods is provided in Table 1 with their
expected advantages and drawbacks. In this table, the
possibility of using the test on-site and the suitability of the
test for a given range of consistency is provided

5  Curing and early-age behaviour

The primary objective of this research is to investigate the
drying stage in the processing of earth-based materials, which
plays a crucial role in determining the pace of construction.
During this stage, the microstructure consolidation and
mechanical properties gradually develop. However,
addressing challenges such as shrinkage, cracks (Figure 4),
and heterogeneities is essential, as they can adversely affect
the final structure. Additionally, the role of fibers and
stabilisers in the drying process is currently being examined.

This study aims to achieve the following outcomes:

A comprehensive review of drying phenomena in earth-based
materials: The research is expected to provide an in-depth
understanding of the various aspects related to the drying

stage, including the underlying mechanisms, influencing
factors, and potential challenges.

A review of tests to assess drying and mechanical build-up
kinetics will be performed. For all topics, the existing literature
is being collected, and a particular focus is paid to the
experimental protocol. The description of the drying process
and its effect on the mechanical and dimensional stability of
earthen materials is expected to provide a theoretical
framework that can be used efficiently to optimize the curing
conditions and find mix-design solutions that can mitigate the
possible detrimental effects of drying.

It is important to note that many technigues exist to describe
the drying process and evaluate its effect in terms of
dimensional stability (shrinkage), strength and structural
integrity (cracks). These methods are different and can be
based on monitoring the water content and distribution
within the earthen material, direct or indirect measurements
of the dimensions of samples (using rulers, gauges or optical
methods such as DIC or 3D scan), and defect detection
methods that can be used to detect cracks formation.

Given the potential scarcity of literature dedicated specifically
to methods and standards for earthen materials, this review
encompasses materials closely related to earthen building
materials, including concrete, fired earth, and soils [37-39].
The suitability of these materials for monitoring the early-age
evolution of earthen materials is also evaluated as potential
candidates. This comprehensive approach will enhance our
understanding of drying processes and their effects on
various materials, facilitating advancements in the field of
earthen construction and preservation.

Indeed, the question of the range of expected and suitable
shrinkage for earthen construction materials should be
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discussed in comparison to cementitious materials, for
instance. It can be interesting to provide specifications on the
shrinkage limits depending on the process. As a result, special
care is taken to identify the specificity of earthen materials as
the physics may be too different between low and high-
porous materials, and there can be a problem with the
amplitude difference between the low shrinkage of concrete
in comparison with the one that can occur with clayey
materials.

The work must intend to propose an experimental test to
measure the shrinkage. However, it is first important to
precisely understand the mechanisms. By achieving these
objectives and obtaining the expected results, this research
will contribute to advancing knowledge and providing
practical insights for optimizing the drying process of earth-
based materials in construction applications.

After the state-of-the-art report, an interlaboratory study
could be organized. This study will compare and refine
experimental methods and protocols to effectively evaluate
the kinetics of both drying and the development of
mechanical properties during the drying stage. These tests
will serve as valuable tools for assessing the performance and
behaviour of earth-based materials under different drying
conditions.

The WP should also address the main way studied to promote
dimensional stability and increase early age tensile strength
with the combined objectives of reducing shrinkage and
preventing cracking. The impact of additives like fibres,
biopolymers, or other solutions like sand inert particles or
stabilisers is extensively studied to improve these early-age
performances, considering  potential  environmental
drawbacks. It is worth noting that the study of the use of
biopolymers for enhancing crack resistance and limiting
shrinkage is performed in relation to Technical Committee
BEC “Bio-stabilised earth-based construction: performance-
approach for better resilience”.

Figure 4: Dried montmorillonite mortar on a Teflon plate with varying
thickness: thickness increases from left to right. The varying thickness
induced a heterogeneous volume change during drying leading to
cracks formation (Internship G. Karbala, 2023)

6  New processing methods

Progresses in material sciences and automation in
construction allow us to envisage new processing methods

for earthen materials [19]. Hence, digital fabrication is a new
technique for building materials combining trends of robotics
while targeting sustainability. Moreover, the implementation
of self-flowable earth is also an attractive prospect as earth
would be cast with conventional concrete processes. These
new processing routes are now focusing attention and can be
considered promising opportunities for the future of earthen
construction.

Considering poured self-flowable earth, pioneering works
were carried out in the early 2010s at ETH Zurich and Lyon
[29,40-42] based on the application of concrete mix-design
solutions and on the development of hardening solutions that
allow the removal of the formwork in a reasonable amount of
time. Since then, many studies have tried to develop new
solutions for adapting earthen materials using admixtures or
stabilisers, often bio-based, and there is a real need to gather
all works in a review work that can help to compare and
evaluate the actual processes. The use of admixtures and
stabilisers also changes the hardened properties by increasing
the strength and improving the water resistance [43-46]. Still,
it impacts the carbon footprint of the earthen materials
designed for casting operations. In this case, the benefits and
drawbacks of the use of admixtures must be balanced or at
least listed.

It is also worth noting that due to the increased scarcity of
natural resources, the rise in the price of energy has made
fired earth brick manufacturers question themselves about
the opportunity to adapt their industrial tools and reuse their
production line equipments (mainly industrial extruders) to
stabilise earth construction blocks. This question could then
also be addressed in the framework of this topic on new
processing methods.

Simultaneously, many studies deal with adapting earthen
materials to digital fabrication using many different methods,
such as extrusion [18,47], ball placing [48], sprayed earth, or
automated rammed earth [19,20] (Figure 5). It is worth noting
that this diversity in digital fabrication methods is like the one
found in vernacular construction methods. Therefore, it is
attempting to try to unify the different technologies between
vernacular construction and newly developed digital
processes that have appeared in recent years. An interesting
classification of the vernacular earthen construction method
is the one proposed by Auroville Earth Institute [49]. An
appealing idea is to promote the opportunity to revive
traditional  techniques using digital manufacturing
technologies.

As a first working program, three objectives have been
defined to build a state-of-the-art of the new processing
methods:

- Documentation of traditional construction
techniques for earth-based materials and elaborate
on material preparation and handicraft processing
techniques.

- Review of current digital and industrial processes
with earth-based materials that take up traditional
construction methods and elaboration of material
specifications and process characteristics.
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- Review of novel digital fabrication strategies with
earth-based materials and elaboration of material
specifications and process characteristics.

Figure 5: Digitally fabricated earthen materials: a) Extrusion process
of clay by the 3D printer (same set up as in [18])- b) Digitally fabricated
cob-like structures (ETH Zurich) - ¢) 3D printed earth samples with bio-
based net reinforcement.

Moreover, the material and process interactions should be
described. This study will likely lead to the definition of
process characteristics and material specifications.

Some of the digital processing methods require the use of a
setting-like agent to ensure that the built structure remains
stable during processing. In this case, the effect of the setting-
like agent is not limited to the processing step but will also
influence the hardened properties and the carbon footprint.
It is also expected to collect data to estimate the life cycle
assessment of structures built digitally with a setting-like
agent to verify if these developed solutions remain
environmentally pertinent and keep the advantages of
sustainability of earthen construction.

It is also interesting to note that some of the products used
for the 3D printing of earthen materials are bio-based and
have been used for centuries in vernacular earthen
construction methods. Such a statement strengthens our
objective to get vernacular and new earthen construction
methods closer.

7 Position of the TC in the RILEM network

This Technical Committee was established in collaboration
with two other TCs focused on earthen construction, namely
"MAE: Characterisation of the mechanical performance and
durability of earthen materials and structures" and "BEC: Bio-
stabilised earth-based construction: performance-approach
for better resilience” in order to foster a community
dedicated to advancing knowledge in this field.

Moreover, these three TCs serve as a continuation of the TC
274-TCE "Testing and characterisation of earth-based building
materials and elements," which was active from 2016 to
2022. The collaboration between these TCs allows for the
seamless progression of research and knowledge sharing
within the domain of earth-based construction materials. It
can be reminded that the first RILEM recommendation on
earth construction dates from 1996 with the work of the
committee TC 164-EBM Mechanics of earth as a building
material [50] and that no RILEM action related to earth
construction occurred between 1996 and 2016.

To maximize the impact of activities undertaken at RILEM on
earth construction, concerted efforts have been made to
establish common dissemination and communication
channels between the three Technical Committees (BEC,
MAE and PEM). These collaborative endeavours aim to
enhance the visibility and reach of the research and initiatives
carried out by the TCs focused on earthen construction. By
fostering close coordination and collaboration in
disseminating findings, the collective impact and influence of
the TCs' endeavours are significantly amplified. Through the
implementation of shared communication strategies,
including joint publications, conferences, workshops, and
outreach activities, the dissemination efforts of the TCs are
effectively aligned to create a coherent and impactful
message within the broader RILEM community and beyond.

In close collaboration with the two other TCs on earthen
construction, the international conference on earthen
construction will be organized every two years during the
lifetime of this TC, following the model of the first conference
organized by E. Keita and held in Paris at University Gustave
Eiffel in March 2022. Following the same frequency, and
possibly in connection with these conferences, doctoral
schools on some scientific topics related to earthen
construction will also be proposed.

Additionally, this TC maintains connections with other TCs
that focus on rheology and 3D printing techniques. These
include TC 266-MRP: "Measuring Rheological Properties of
Cement-based  Materials,” TC PFC: "Performance
requirements and testing of fresh printable cement-based
materials," and TC ADC: "Assessment of Additively
Manufactured Concrete Materials and Structures." The
interlinking of these TCs facilitates interdisciplinary
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collaborations and the exchange of expertise in the areas of
material rheology and advanced printing methodologies.

8 Conclusions

Earth-based materials are positioned to play a vital role in
sustainable construction, addressing global warming and
resource conservation. The Technical Committee "Processing
of Earthen Materials" (PEM) leads efforts to advance
knowledge in this field, collaborating with related RILEM TCs.
PEM's focus encompasses fresh state and early age
properties, with particular attention to rheological behaviour,
characterization tools, curing, and innovative processing
methods. It underscores the importance of establishing
consistency classes and standardized terminology for
effective collaboration across disciplines.

Moreover, the study explores the challenges of drying and
early-age behaviour, particularly regarding shrinkage and
cracks, while scrutinizing the environmental impact of
additives used in emerging processing techniques. The
comprehensive approach outlined in this work promises to
shape the future of sustainable construction materials and
methods, facilitating a transition towards more eco-friendly
and efficient building practices.

In this context, the TC's recommendations will be diffused to
national and multi-national groups to promote these
practices. This dissemination is crucial for promoting
sustainable construction practices and a more eco-friendly
and efficient future in building construction.
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