
A group of international experts working
together in a particular field in order to:

assemble and evaluate research data
harmonize testing methods
suggest new topics for research
to promote their conclusions by publishing

recommendations, technical reports or state-
of-the-art reports for test methods or
construction practice.

WHAT IS A RILEM TC ?
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A RILEM TC is in direct connection with a 
RILEM Cluster. 

This body is entrusted with co-ordinating
and monitoring RILEM TC activities, and to 
advise the RILEM Technical Activities 
Committee (TAC). 

This co-ordination is convened by Clusters’ 
conveners.

ROLE OF THE RILEM CLUSTERS
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OBJECTIVES

Characterization of the 
hygrothermal behaviour
of BBBM

Characterization of 
durability behavior of 
BBBM

1. Identification of 

parameters

2. Critical review of various 

methods to measure these 

parameters  

3. Selection of parameters 

and develop methods to 

measure selected 

parameters

4. Methods will be tested 

under Round Robin Test
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State of the art on hygrothermal behaviour
characterisation of BBBM with the RRT results

State of the art on durability characterisation of BBBM

Definition and development of testing method of a global
parameter to qualify hygrothermal and durability
behaviour of BBBM

Organize the second ICBBM, in the continuity of the first
ICBBM which took place in Clermont Ferrand in June
2015.

EXPECTED ACHIEVEMENTS
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GROUP OF USERS

Researchers
Market
Professions (architects, craftsman, 

owners, contractors)
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To highlight the high performance of BBBM from the 
hygro-thermal point of view (not only conductivity).

To allow development of specific production and 
processing channels for these materials, including:
• a non-food recovery of agricultural products
• short cycle distribution of these low environmental 

impact building materials since these raw materials 
are available everywhere

SPECIFIC USE OF RESULTS
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•LMDC, Université Paul Sabatier, 
Toulouse
•ENS Cachan
•Universidade NOVA de Lisboa
•IRDL, Université de Bretagne Sud
•University of Bath
•LGCGM, Université de Rennes 1
•Polytech Clermont Ferrand
•Lund University

•IFSTTAR
•Lafarge Holcim
•Laboratorio Nacional de Engenharia 
Civil 

•COPPE/UFRJ
•Queen’s University Belfast
•Belgian Building Research Institute
•Università Politecnica delle Marche
•Vicat

HYGROTHERMAL GROUP DURABILITY GROUP

MEMBERS
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1° RILEM Meeting
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TECHNICAL ENVIRONMENT
Previous TC BBBM 
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Need to investigate how the hygrothermal
behaviour of BBBM widely impacts the global
energy balance of building.

Need to investigate
the durability of BBBM.

TECHNICAL ENVIRONMENT
Previous TC BBM 
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WORKING PROGRAM - ACTIONS

 A0 – Investigated BBBM
• Identification of the BBBM to be investigated 
• Choice of bio-aggregate 
• Choice of binders (mineral and/or organic binder)

 A1 – Hygrothermal behaviour of BBBM
• Identification of parameters
• Critical review of methods to measure parameters  
• Selection of parameters and develop methods to measure them
• To test methods under Round Robin Test

 A2 – Durability of BBBM
• Identification of parameters
• Critical review of methods to measure parameters  
• Selection of parameters and develop methods to measure them
• To test methods under Round Robin Test
• What to do to increase durability
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WORKING PROGRAM - ACTIONS

 A3 – to build bridges between the functional (mechanical,
acoustical, thermal and hygrothermal), bio-physico-chemical
and microstructural properties during natural and accelerated
(environmental and microbiological) ageing of BBBM.

• Survey about the different forms of ageing (natural, environmental
and microbiological).

• Design and work out the ageing protocols

• Survey of the methods characterising the functional, bio-physico-
chemical and microstructural properties before, during and after
ageing.

• Study on how to correlate the various properties, link them to the
ageing of hempcrete, and to derive usage-driven recommendations
on formulations.
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HYGROTHERMAL PROPERTIES:
Identification of Parameters
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HYGROTHERMAL BEHAVIOUR
Identification of parameters

• THERMAL CONDUCTIVITY
• WATER VAPOUR PERMEABILITY
• SORPTION/DESORPTION CURVE
• MOISTURE BUFFERING VALUE
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HYGROTHERMAL BEHAVIOUR
Critical review of methods to measure parameters  

• only guarded hot plate is
the method validated by 
standards
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• The cup method is the standard to measure it
• The permeability depends on the specimen thickness.
• The permeability depends on the air velocity on the upper side 

of the cup.
• . 

HYGROTHERMAL BEHAVIOUR
Critical review of methods to measure parameters  

Prof. Francesca Tittarelli - UNIVPM



Rilem - TC HDB -
28/03/2018

53

• Traditional methods: saturated salt solutions (equilibrium) 
• Dynamic Vapour Sorption (not equilibrium). 
• The results obtained from the two methods are different
• An hysteresis occurs between adsorption and desorption: a little is

known about this phenomenon. 

HYGROTHERMAL BEHAVIOUR
Critical review of methods to measure parameters  
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• Several protocols to characterize the MBV: Padfield (1999), Svennberg
(2006), Japanese protocol (2002), Nordtest protocol (2005). 

• The main differences are the lap time of the exposure at given RH (24h/24h 
for Japenese and 8h/16h for Nordtest), and the air velocity at the surface of 
specimen (to be adjusted for Japanese, about 0.1 ± 0.05 m/s for Nordtest). 

• The thickness of the specimen must be higher than the penetration depth. 

HYGROTHERMAL BEHAVIOUR
Critical review of methods to measure parameters  
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DURABILITY BEHAVIOUR
Identification of Parameters
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DURABILITY BEHAVIOUR
Identification of Parameters
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DURABILITY BEHAVIOUR
Critical review of methods to measure parameters  
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• Soluble organic molecules (saccharides, pectin), increased by the alkaline
environment, are the main retarders of OPC hydration. 

• The retting is the enzymatic degradation of the pectin and the 
hemicellulose to facilitate the separation of the fibre reducing the soluble
organic content

• Change of colour with retting: good correlation between the color degree
and the content of soluble organic.  

DURABILITY BEHAVIOUR
What to do to increase durability ?
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ROUND ROBIN TEST
Specimens

BIOSYS: Interlocking hempcrete blocks

In conjunction with Vieille Matériaux, a
precast concrete products manufacturer in
eastern France, Vicat group is backing an
innovative concept of mechanically
interlocking 100% natural dry-stack hemp
crete blocks.

HEMP CONCRETE from BIOSYS
Cube or Prisms
3 specimens for each test 
 Initial stabilisation of specimens at

23°C, 50% RH.
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Parameter: THERMAL CONDUCTIVITY

Method: HOT PLATE, HOT WIRE, HOT RING (Protocols)  

Specimens: HEMP CONCRETE (cubes 10×10×10 cm3 or 15×15×5 cm3)

Conditions: 

• T =23°C, RH = 50% and at dry state 

• Measured in two directions: parallel and perpendicular to shiv

ROUND ROBIN TEST
Hygro-thermal behavior
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Parameter: WATER VAPOUR PERMEABILITY

Method: CUP METHOD ISO 12572 (Protocol)

Specimens: HEMP CONCRETE (adapted to the cup),

Two thicknesses

ROUND ROBIN TEST
Hygro-thermal behavior
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Parameter: MOISTURE BUFFERING VALUE

Method: NORDTEST Protocol 

Specimens: HEMP CONCRETE (cubes 10×10×10 cm3)

ROUND ROBIN TEST
Hygro-thermal behavior
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Parameters: WATER ABSORPTION

Method: to be defined

ROUND ROBIN TEST
Durability behavior
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Parameters: SHRINKAGE AND SWELLING
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ROUND ROBIN TEST
Durability behavior

Method: to be defined
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Parameters: FREEZE-THAW behaviour

ROUND ROBIN TEST
Durability behavior

Method: to be defined
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The next meeting will be on 
the 14th of November 2018 at VICAT. 

5° RILEM Meeting
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Cluster A. Material Processing and Characterization 
(Convener: Barzin MOBASHER)

New Technical Committee
AMC : Use of Agro-Based Materials as Cementitious 
Additions in Concrete and Cement-Based Materials 

Chair: Prof. Said KENAI

Deputy Chair: Dr. Mike B. OTIENO

Activity starting in: 2018 
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Grazie!
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